- M XER NOZZLE ASSEMBLY FI ELD OF THE | NVENTI ON [ 0001] This invention is
related to a m xer nozzle assenbly for mxing fluid introduced into a tank.
BACKGROUND OF THE | NVENTI ON [ 0002] As is well known in the art, various
probl ens can arise in connection with the storage of various fluids, for
exanpl e, when a new batch of fluid is introduced into a storage tank

hol ding a previously-introduced batch of fluid. The fluid may be, for

i nstance, crude oil, or ot heYIIRERMNPEGRE s dMBEY [ 0003] There may be a need
for mxing due to differences between different batches of the sanme fluid,
e.g., differences in conposition. Wen a new volunme of fluid is introduced
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fluid, topagehh@Msnidmgeneity (or near-honogeneity) of all the fluid in the
tank, to an extent. For exanple, if the fluid is crude oil, there may be

differences in the crude oil because of different sources thereof, and it

i s desi r BACKRGRARN F THEINVENTION achi eve a degree of honpgeneity in the
crude oil in the tank. [0004] Typically (although not necessarily), the
storage tank has a generally cylindrical footprint. The tank may be
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for instance, crude oil, or other petroleum products.
[0003] There may be a need for mixing due to differences between different
batches of the same fluid, e.g., differences in composition. When a new volume of
fluid is introduced into a tank which already holds a quantity of the fluid, the newly-
introduced fluid and the fluid already in the tank may not mix together well, especially
if the tank is large. Therefore, it may be important to mix the newly-introduced fluid
with the previously-introduced fluid, to achieve homogeneity (or near-homogeneity) of
all the fluid in the tank, to an extent. For example, if the fluid is crude oil, there may be

differences in the crude oil because of different sources thereof, and it is desirable to

mix the crude oil to achieve a degree of homogeneity in the crude oil in the tank.

[0004] Typically (although not necessarily), the storage tank has a generally
cylindrical footprint. The tank may be relatively small (e.g., as small as about 12 feet
(3.6 m.) in diameter) or relatively large (e.g., over 200 (61 m.) or even over 300 (91.4

m.) feet in diameter), and may have a capacity of up to several millions of liters.

[0005] Various devices for mixing fluid in storage tanks are known. In general,
the conventional mixing devices agitate the fluid, i.e, they introduce additional
turbulence into the fluid. In general, in large storage tanks, achieving the desired

degree of mixing throughout the fluid in the tank is difficult with a conventional mixer.

1




the conventional m xing devices agitate the fluid, i.e., they introduce
additional turbulence into the fluid. In general, in |arge storage tanks,
achieving the desired degree of m xing throughout the fluid in the tank is
difficult with a conventional m xer. The problemis conpounded by
variations in viscosity and other characteristics of the fluid flowing into
the tank, as well as variations in the rate of flow of the fluid into the
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vol ume therein. The m xer nozzle assenbly includes a stationary body having
one or nore inlets and one or nore outlets in fluid comunication wth each
ot her, and a rotatable body nounted on the stationary body for rotation
about an axis in a predeterm ned direction. The rotatabl e body includes one

or nore ig‘bﬁh\%@;ﬁﬂfﬂfﬁﬁlﬁ'@@m@}@r more outlet apertures in fluid

communi catron wth each other, the intake aperture being in fluid
communi cation wth the outlet of the stationary body for permtting the
fluid to [A006] f r om Foetherforgoie rensons; theredis dy 3eed Jay a mezelp anigek asemBlyer t ur e,

t it theref into th k I : {s f dt
i reot ¢ ETiep s Pr Gl 5P P op ERSRo diifks SOBEPHRFRLS |0 TR

non-aligned with the axis, for causing the rotatable body to rotate in the
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apertures mxes with at |least a part of the flijid i.n the tank volunge. The
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about the™axis € gover nor y tncludes a driveshaft secured to
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rotation, ;affied HRVES Btre ARAKe ARkithicd%nd one or more outlet apertures in fluid
communication with each other, the intake aperture being in fluid communication with
the outlet of the stationary body for permitting the fluid to flow from the inlet of the
stationary body to the outlet aperture, to exit therefrom into the tank volume. Each
outlet aperture is formed to direct the fluid exiting the rotatable body therethrough in a
direction non-aligned with the axis, for causing the rotatable body to rotate in the
predetermined direction about the axis. The fluid exiting the outlet apertures mixes with
at least a part of the fluid in the tank volume. The mixer nozzle assembly also includes
a governor subassembly for controlling a speed of rotation of the rotatable body in the
predetermined direction about the axis. The governor subassembly includes a driveshaft
secured to the rotatable body for rotation with the rotatable body about the axis at the
speed of rotation, one or more internal elements attached to the driveshaft, for rotation

with the driveshaft about the axis at the speed of rotation, and a governor body defining



one or nore cavities therein in which the internal elenent is receivable to
at least partially define an internal volunme between the internal el enent
and the governor body. The internal volunme is adapted to receive hydraulic
fluid directable therethrough at a preselected flow rate to noderate
rotation of the internal elenent about the axis, for causing the rotatable
body to rotate at a presel ected speed. Al so, the m xer nozzl e assenbly
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aspect s, [0A8]i nventlncwmothenol igeaspectsdadmixes nozale pysgmbheadditignglly inclusigsiced
b tank el g . ' Lo HCe
the spoed: e SRS oy ndfeathE el epl'of JoBiGPEE the RkERE Houy EGRALT "0,

st at i onarakid adlyddifié) 18 hydraulizt diehitalsol ihdludsspeedlse fdr kentisiling theafliel tdtenal |y
I ncludes the step of, based on the speed of rotation félt}v}h‘f rot at abl e body
1

as i ndi cafdle hydravlic dyid doithedatemal yolumeotermreyide s hydeaudic theeetept the e

hydr aul i |6t [ r xe] : ' | ow
rate to el e ARk o 1) bdliGoll (Bnndlag b fbw K oF 011
t he rot atthbheddaokiky fituil tohthe fruternel ealtimd, wpmedide[tBOhidrhulic/ Btidathedetveat thé it s
aspects, the nethod additionglly includes the ste f, based on.the speed
of rotat ;m%e%ﬁctqdh@vw et Asredmel tﬁ%ﬂPWd?@azﬁ @équssﬁgkeﬁév G5 e
cont ro | 'h'y r gﬁlFi? C;I&ﬁ}yvté e pRlsclbbied MUAY uk o hlljubiOeOspelk® o HbaEDRlof AL UME

rotatable body about the axis to the preselected speed.

[0009] In another of its aspects, the invention provides a method of mixing the
fluid introduced into the tank including the step of, with a speed indicator, determining
the speed of rotation of the rotatable body about the axis relative to the stationary body.

[0010] In another of its aspects, the method additionally includes the step of,
based on the speed of rotation of the rotatable body as indicated by the speed indicator,
controlling the flow rate of the hydraulic fluid to the internal volume with a valve, to
adjust the flow rate to the preselected flow rate, for adjusting the speed of rotation of

the rotatable body to the preselected speed.

[0011] In yet another of its aspects, the method additionally includes the step of,
based on the speed of rotation of the rotatable body as indicated by the speed indicator,
controlling the flow rate of the hydraulic fluid to the internal volume with a hydraulic



punp, to adjust the flowrate to the preselected flow rate, for adjusting
the speed of rotation of the rotatable body to the presel ected speed.
[0012] I n another of its aspects, the invention provides a tank for storing
fluid therein, including one or nore tank walls, the tank wall (s) at | east
partially defining a tank volunme in which the fluid is receivable, and a
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at least partially define an internal volume between the internal element and the body.
The internal volume is adapted to receive hydraulic fluid directable therethrough at a
preselected flow rate to moderate rotation of said at least one internal element about the
axis, for causing the rotatable body to rotate at a preselected speed. In addition, the
mixer nozzle assembly includes a hydraulic circuit for governing a flow rate of the
hydraulic fluid, to adjust the flow rate to the preselected flow rate, for adjusting the
speed of rotation of the rotatable body to the preselected speed.



[0016]Fig. 1Cis a top view of the m xer nozzle assenbly of Fig. 1A, drawn
at a larger scale; [0017]Fig. 2Ais an isonetric view of certain elenents
of the m xer nozzle assenbly of Fig. 1A positioned outside the tank of Fig.
1B; [0018]Fig. 2B is an isonetric view of an alternative enbodi nent of
certain elements of the m xer nozzle assenbly of the invention positioned
outside the tank; [0019]Fig. 2Cis a block diagram schematically
representing a governor subassenbly and a hydraulic circuit in the

enbodi nent _of the m xer nozz f the invention partially
i |1 ust r at BRIBFRDESGRIBRON 645 tﬁﬁﬁéig a bl ock di agram schenatically

representing the governor subassenbly and a hydraulic circuit in the
enbodi nent of the m xer nozzl e _ assenbl o t he, i i on pa I
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[0014] Fig. 1A is an isometric view of an embodiment of a mixer nozzle

assembly of the invention;

[0015] Fig. 1B is a cross-section of a storage tank with elements of the mixer

nozzle assembly of Fig. 1A mounted therein, drawn at a smaller scale;

[0016] Fig. 1C is a top view of the mixer nozzle assembly of Fig. 1A, drawn at

a larger scale;

[0017] Fig. 2A is an isometric view of certain elements of the mixer nozzle

assembly of Fig. 1A positioned outside the tank of Fig. 1B;

[0018] Fig. 2B is an isometric view of an alternative embodiment of certain

elements of the mixer nozzle assembly of the invention positioned outside the tank;

[0019] Fig. 2C is a block diagram schematically representing a governor
subassembly and a hydraulic circuit in the embodiment of the mixer nozzle assembly of

the invention partially illustrated in Fig. 2A;

[0020] Fig. 2D is a block diagram schematically representing the governor
subassembly and a hydraulic circuit in the embodiment of the mixer nozzle assembly of

the invention partially illustrated in Fig. 2B;

[0021] Fig. 3 is a front view of the mixer nozzle assembly of Fig. 1A;
[0022] Fig. 4 is a side view of the mixer nozzle assembly of Fig. 1A;
[0023] Fig. 5A is a cross-section of the mixer nozzle assembly of Fig. 1A;



[0022]Fig. 4 is a side view of the m xer nozzle assenbly of Fig. 1A
[0023]Fig. 5A is a cross-section of the m xer nozzle assenbly of Fig. 1A
[0024]Fig. 5B is a cross-section of an alternative enbodi nent of the m xer
nozzl e assenbly of the invention; [0025]Fig. 5Cis a cross-section of an
enbodi mrent of the governor subassenbly of the invention, drawn at a |arger
scale; [0026] Fig. 6A is a cross-section of an alternative enbodi nent of the
m xer noz@PlassenbFig. 6B ishe ciosy-eentionrof &y aligmativeaershediment gt Hieemixer

[0027]Fig. 6B .is crpss-sect.ion of a portion of the m xer nozzle assenbly
of Fig. ezt ity ol BRIPHEHORC . e,

[0025] Fig. 5C is a cross-section of an embodiment of the governor

subassembly of the invention, drawn at a larger scale;

[0026] Fig. 6A is a cross-section of an alternative embodiment of the mixer

nozzle assembly of the invention, drawn at a smaller scale;

[0027] Fig. 6B is a cross-section of a portion of the mixer nozzle assembly of

Fig. 6A, drawn at a larger scale;

[0028] Fig. 6C is an isometric view of a portion of the mixer nozzle assembly of

Fig. 6A, drawn at a larger scale;

[0029] Fig. 6D is an isometric view of a portion of the mixer nozzle assembly

of Fig. 6C, drawn at a larger scale;

[0030] Fig. 7 is a cross-section of another alternative embodiment of the mixer

nozzle assembly of the invention, drawn at a smaller scale;

[0031] Fig. 8A is a cross-section of a storage tank with elements of an
alternative embodiment of a mixer nozzle assembly of the invention mounted therein,

drawn at a smaller scale;

[0032] Fig. 8B is a side view of a portion of the mixer nozzle assembly of Fig.

8A, drawn at a larger scale;

[0033] Fig. 9A is a flow chart schematically illustrating an embodiment of a

method of the invention; and

[0034] Fig. 9B is a flow chart schematically illustrating an alternative

embodiment of the method of the invention.




[0028]Fig. 6Cis an isonetric view of a portion of the m xer nozzle
assenbly of Fig. 6A, drawn at a |larger scale; [0029]Fig. 6D is an isonetric
view of a portion of the m xer nozzle assenbly of Fig. 6C, drawn at a

| arger scale; [0030]Fig. 7 is a cross-section of another alternative

enbodi ment of the m xer nozzle assenbly of the invention, drawn at a
smal | er scal e; 0031%Fi . 8BA is a cross-section of a storage tank with

el ement s BETAALEPIE ggﬁﬁ@c@ﬁbodinent of a m xer nozzle assenbly of the

i nvention nmounted therein, drawn at a snmaller scale; [0032]Fig. 8B is a
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| arger scale;” [0033]Fig. 9Ais a flow thart schematically illustfrating an

enbodi mentorafspending elements throughout. Reference is first made to Figs. 1A-1C, 2A, 3-5A,
and 5C to describe an embodiment of a mixer nozzle assembly of the invention referred
to generally by the numeral 20. As can be seen in Fig. 1B, the mixer nozzle assembly
20 1s for mixing fluid 22 introduced into a tank 24 having a tank volume 26 therein. In
one embodiment, the mixer nozzle assembly 20 preferably includes a stationary body
28 with one or more inlets 30 and one or more outlets 32 in fluid communication with
each other (Fig. 5A), a rotatable body 34 mounted on the stationary body 28 for rotation
about an axis 36 in a predetermined direction indicated by arrow "A" in Fig 1C.
Preferably, the rotatable body 34 includes one or more intake apertures 38 and one or
more outlet apertures 40 in fluid communication with each other. Also, the intake
aperture 38 is in fluid communication with the outlet 32 of the stationary body 28 for
permitting the fluid 22 to flow from the inlet 30 of the stationary body 28 to the outlet
aperture(s) 40, to exit therefrom into the tank volume 26, Preferably, and as will be
described, each outlet aperture 40 is formed to direct the fluid 22 exiting the rotatable
body 34 therethrough in a direction that is non-aligned with the axis 36, for causing the
rotatable body 34 to rotate in the predetermined direction about the axis of rotation 36,
the fluid exiting said at least one outlet aperture mixing with at least a part of the fluid
in the tank volume 26. It is also preferred that the mixer nozzle assembly 20 includes a
governor subassembly 42 for controlling a speed of rotation of the rotatable body 34 in
the predetermined direction about the axis 36. In one embodiment, the governor
subassembly 42 preferably includes a driveshaft 44 (Figs. 5A, 5C) secured to the
rotatable body 34 for rotation with the rotatable body 34 about the axis 36 at the speed
of rotation, and one or more internal elements 46 attached to the driveshaft 44, for
rotation with the driveshaft 44 about the axis 36 at the speed of rotation. Preferably, the
governor subassembly 42 also includes a governor body 48 defining one or more
cavities 50 therein in which the internal element 46 is receivable fo at least partially
define an internal volume 52 between the internal element 46 and the body 48 (Fig.
5C). As will also be described, the internal volume 52 is adapted to receive hydraulic



met hod of the invention; and [0034]Fig. 9B is a flow chart schematically
illustrating an alternative enbodi nent of the nethod of the invention.

DETAI LED DESCRI PTION [0035]In the attached drawi ngs, |ike reference

nuneral s desi gnate correspondi ng el enments throughout. Reference is first
made to Figs. 1A-1C, 2A, 3-5A, and 5C to describe an enbodi mrent of a m xer
nozzl e assenbly of the invention referred to generally by the nuneral 20.
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Vol e Spatciomhansetherdiorien Pl Bomytianinid 21 Foe bS Sl bR B
therethro hsugg ?&E@fyﬁ‘%ﬁﬁ%ﬂﬁg ddviWdrd). €Al CardBE Seeatif Figt atdnﬁf}iﬁpfthé heid

i nt ernal enen axls 3 for causing the rotat abl e body 34 to
rotate at2a ﬂamsiﬁmm;e&oﬁpme dxtettal pipehough thef Brst portioh 48 (ehechgwetioaly

subassenbly 42 incl udes a, raul i ircuit 54 (E

gover ni ngTepresentd By argy { h@‘iﬂ‘ Itf’% lflﬁeﬂpﬁgatf’opoé’gﬁ%sét%{%e%%% ?alei eto
t he prese I ninOr anddisetividly BroB Pk efe Ofechbid Giortivh @0 (dze

r ot at abl ekﬁg‘%ﬁ%ﬂtﬂ prdeseal'ngcjtded spee% [ 0036] Iet e\?\n Il be undergtood

t hat certmhenmlueMepreséntembymr@oef'Dﬁbzzl e assenbly are onitted fromcertain

views for clarity of illustration. For instance, nost or all of the part of
}:Ih gshydr at‘(i(é%éﬁldr gugtAlst R prefé%re%' taP5e rgiéttaso'léj%ohﬁ?e.’ai Audes A g from

apertures, designated 40A and 40B in Fig. 5A for clarity. As shown in Fig. 5A, the
rotatable body 34 preferably includes a mounting portion 64 which is mounted on the
second portion 60 of the stationary body 28 for rotation about the axis of rotation 36,
and a main portion 66 including the intake aperture 38 and the outlet apertures 40A,
40B. A central part 68 of the main portion 66 is aligned with the axis of rotation 36.
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[ 0037] As can be seen in Figs. 1A and 1C, the fluid 22 is directed into the
stationary body 28 froman external pipe 56 (Figs. 2A, 2B) positioned
outside the tank 24. In one enbodi nent, the stationary body 28 preferably
includes first and second portions 58, 60, and an internedi ate portion 62
positioned therebetween (Figs. 4, 5A). It is preferred that, once nounted
in the tank 24, the first portion 58 is positioned substantially

hor i zont aThe fiwid 22howiagdhmdugly the ssaoBDportiop 69i(as ndicates hysarsow ("RI') gatersrt i cal .

The int di i 2 . pref ly.isS ik the f , i
nown i R a0GBIE Bty VA BS o Ry 3 it et Rethe R 1Y 655 1 The
subst ant | ik infP @ Sibstintially theivalesiteeatns ddwiny eswardaind(throngh thiovmiar d) . As

can be seén in Figz. 4 and SA, the fluid 22 flows |nwardly fromthe
ext er nal griepures 404w §AB1 ascschematicaliyrenreyentd ysarrahdheandc dl 1&g efy-e8€nt ed by

arrow "B" t hr ough .t hei i i i

represent h[?)fegl} ﬁlgl\j&g.. EC,, tﬂggﬁ(}a '?%gﬁﬁgr@ﬁéﬂﬁég%rﬁ%ﬁ%&%@?g%‘%ﬂ%sﬁg rﬁ\ 60 (as
schemat i cAlH whichpreforblyeste Ryaxialrwith AR akeés 7145 72Bsespactielyy ad théattldthe

rot at abl e bodﬁ 34 includes twp out|et apertures, d ignelt ed 4%A a?quA'OB in
Fig. 5A faxesdRAy 728 aroaftsgh selatiyetophg axig of rotgtion 364106 0UtIB3pS 44Ap /BB er abl y
i ncl udes } o) i i nted on the second portion 60 of
t he stati%ﬁggg%?gié}%egg%g}&fg?g%@? Pﬁgséiblg:&?}&?'he axis of rotation 36, and a

mai n portion 66 including the intake aperture 38 and the outlet apertures
40A, 40B.[0832kent r al Fpar Figs8l ®and fk, itredmbesen itha tlemazgleaissegidn 2Qicreptes he axi s

of rotation 3 .Jhe fluyd 22 flown ro t.he second portion. (as
i ndi cat ed’eﬁyogﬂ _"‘%“5 LHéfhf’B ¢ ?H’?\gmf t%ﬂ}ﬁb@t}%ﬁ%’}ﬁug e?P A S%Elémgg%rt ure
38 and, upRRIEHIRE Rkt e GAR R rokakBle BBdy Al id fotatBd Gn MO pledbriaited al | y
equi val ent streans flow ng toward and through the out] et apertures_ 40A,

40B, as sdirestion, wdidetedryp prewntAd itb§igrklowd egetsaofgiluid: thetpxit theaputleds can
N n g 1C . g . Hg g
par v s Tosbergiss ghis, AbR Sl Borlefty eeRi iy FBpeRRYe IRrL P 2B T OGS, ©

respect i Vel ¥xitiag the ditlepbibdrRiresad(2s, 40B thud 2Bmaned willi &t fluid22talready i thhe axi s
of rotation 36. The outlet axes 72A, 72B are al sq offset (Bélrativetahlg each
ot her (Fitgak volume 2§, and)also|capss tprther mixing of thofluid 22 Alrepdy indhe Rkt t he
nozzl e as LY4201.C ' f i%@féi} 'bgeﬁﬁ Lttareshuhes 40A,
40B whi ch?oeiglglgh2|6hgItaggﬁkgﬁl@ﬁggﬁ)gazﬂzﬁ&a#rnea y |tolrt; t he tSaﬁ’Lét 24, cause the

r ot at abl edraéhpsFdr dlarityotFal atstande,tihwilpbe dedeestovdithit themeixer nozzle assinglyed by

arrow "A" in Fig. 1C. The_ jets of fluid that exit the.outl et apertyres 40A,
F0B ar o G¥hdiusirated ki L i dnicRosdio beoaputed vn sbat Somat heouARE R 7S 50

exi ting F:ﬂ?isﬁ%ﬁsh 8 BERHAE ARk IBADER statiolhoySthdotdtatid Bodiby nd 22

already int tan ume 26, and al so causes flUrther m xing of the fluid
22 al r eadigastpattiatlytimniersed|in e fhid, and thatl fluid gets mxiging froomithervatletapetintesr  of

el ements are gomtted. fromthe draw ngs for clarity. For instance, it wll

be under sPEHH! ﬁé{"tﬁ‘flﬂé‘{rﬁ‘?ra?'e‘?%?ﬁffglf'e assenbly 20 illustrated in Fig. 1Cis
intended to be nounted on the tank so that the rotatable body 34 is

posi ti oneghoroPxi Ml 1hQ cin bdRkenal Fig a8, thb arivéshbft ands Wiredtl) hotgtdty taebodi es

are at |east partial I% imersed inthe fluid, and that flui dq(f ets exiting
from t he wtatitde bodyr34irsesthet sotatiem ofthe frotatable bedy A im the, predsterminedo40] As

can be seen i.n_Fi 5A ..the driv } FLechl: e o .t

r ot at abl e&f‘)‘?f&?n Ifﬁ?qﬂtgomt (}l}éqcﬁyo%o&egpgoﬁﬁgrfg %ioﬁ‘loggp‘geb%y?g% mt??ﬂq%stﬁ ltnh@

pr edet er myRadehin&E Hiredtione In phBicular,dhe dfivéshatt ddrie spontdng an ekwinabsidef t he
driveshaft 44, also in the predetennjned direction. In particular,_ fthe

dri veshaf of the centrahnash @%isq ghah theodivashall 44 i3 goasnal wigh HPT pRatong¥.so ¢ hat

the drive a4 4 i ] axis of rotation 36, about which the
r ot at abl eg%gggvh?%ﬂrl%foaé es%%lf)%‘ijiﬁt%@%ne enbodi nent, the governor

subassenbly 42 is any suitable
[0041] In one embodiment, the governor subassembly 42 is any suitable

hydraulic motor. Those skilled in the art would be aware of various types of hydraulic

Y



hydraulic nmotor. Those skilled in the art would be aware of various types
of hydraulic notors. As an exanple, an external gear notor is illustrated
in Fig. 5C. In this notor, the internal elenment 46 includes a driving gear
74. As can be seen in Fig. 5C, the driving gear 74 is directly secured to
the driveshaft 44, so that rotation of the driving gear 74 directly
corresponds to rotation of the driveshaft 44. As noted above, the

dr i veshaf motbss.r As at esamplehart énxsemol gaanblotoris djusgated h Fig. S6anks thisarotent at i on

of the drjvi.n ar 74 also di,rectly.correspon tQ.10 .07 of

r ot at abl e'5dH .egeﬂ%en&g‘ﬁ lﬂﬁﬁlg%seﬁ 18 4 5C; ?‘%ecagrblev%e%}é %@é@ 57(t2‘1’ht|ﬁfjlgrti ally
defines t&evihPloBarAl isVditeeil sbehired QD] drivestifisd4sathiterotdlionfahe diteiaguse t he
governor subassenbly 42 is an external fgear notor, it also includes an

i dl er geageay §4f directiorarespansiy tei rofetionofdthe virivgshydlaf4-7 2As potel abREe.ditevi ng
74 d t i 6 i~ i Wity ;
Gover nor  Bouyas 4tk SRh P RBITRURY 86 ks ot Bl fobartlh AL VRS, |

gear 74 rgdaat7gslsvidifcilheortbsporeizhiatdtatich ofithe hetatdbledotly 84. iAsdian bt eebnbiy ar r ow
"A" (i.e., in_the same direction_ as I he rqtat%gle bo 34), and the idler
gear 76 r%ﬁa§@@?@¥%&§ﬁ@cﬁ%ﬂlﬁ‘iﬁﬁ“€%ﬂ’§dn@9‘ VOlyWeZ . I n operati on,
hydraulic fluid (not shown) flows into the governor body 48 (as

schenat | calgey) T D CREIHBipIl KaWbvet Docad@tnd eikrhdy Qlkeley untieenal

vol une (as schematically reppresented by arrows ™"Ji" to "Jii"), and exits

t he gover exaernbloghar nasors dthalsmirichsles ynidler gearitefdr ispoparation with the driving| be

appreci at ed t ski.l.led in the, art..t hat t he verngr subagsgenbly
42 prefer%?ﬂ'axi ﬁ@ﬁ%@w&&e?ﬂ%ﬁn‘? ﬁaemfeage{nrh’?arﬁr{}%@ﬁ%cﬁn %Ecl S rglﬁven by
the rotatglide the Govenéobalyl M) to tpafialidt Rfiak thbiémalneotiyidraul The Bfiving 1 ows
into the internal” volunme (i.e., as indicated by arrows "H' and "J1 to
"Jii") af get7d rotatesspitle theadrivashafh 44 e ther divectign gedigatedi by girave A" (iGo4B] The

presel ected flow.rate of fhe h i ui,d,is, t taLesults
inther o&‘ﬁt sﬁmeedlﬁ%cgﬂ?nraost% i rﬁ’éﬁ‘%@gt Oggpgr%Se dect?eegagrp%é%,%é f}é@ets:}% tthﬁe

condi ti ongirdcBoitindibatéd By babatGYg Taagh¢rationshikiradicefibid(ndtshbwh) flrews beor easi ng
the flowrate into the internal volunme 52 tends to rgt'grggi‘g%ns eed, of
rotation F gonemgr bodng danschrmatiGlycrereaseied By dErops Hee tHEoueBeed of
rotation gf . ' 9511‘1’];1 i QIrOf abl e
body 24 a@lg cl)étgﬁir?g{’éﬁﬁ]l%géﬂr éecggﬁl%g t er@ﬁe%%%;@&ﬁﬁ@% hg’niﬁr)\lt )é%ﬂgleﬁ\?)% Erre 52
tends to gawssrttodysgestenbticabiyatpesensdd bjarrdwi K'nglt geillrbet apprematedibg. | n

this way, adjustnment of the rate at which_the drauli.c fluid flo into
the int er hepc sidlledhin theoart @’é‘hlaﬁéh‘? 50‘56?918“(“9@??1“%’ @ﬁefe?ﬁ@'@a B hry(q_fa\é\t‘rpf’on of
the rotatzle Btictithe dRNEHR 44 Y AUt otsble balyY htioRtihe b at
practice, because of changes i1n the other factors which may affect the
speed of whichtthehyddautib dluidbflawsimite thedytemel ylumet(se.r as andicatéd byvagpwshe

fluid through the rotatahl ody 34) . .variations inhe flowrate of the
hydr aul i cgﬁl%ﬂ‘{j iy H&%@msgﬁgﬁlgﬂ%&?é“%glgggp%rf&faﬁeﬁ'change in the
speed of rotation of the rotatable body 34. Because of this, a neans for

det er mi ni p@4sie Spegre PrestRERE | ity sl ST thb afdhallioviluid Ss phe flviakdty thaicl uded
in the m Xer nozzle assenbly 20, to enable an operator (not shown) to nake

appr opr i atesulisdinutbe mefatable: kodytretatipg mt the pregelested sheedy icatia thtgendjfions toake al |
the variable,facto iRt Q accoun i i . f t.e. of .t he
hydr aul i cV c&i %etrg{aﬁﬂ%%ﬁﬁgs}selmgtéf éet‘ad f F giva\}’t rr%ﬁeéa[?%cger%tg gpt?nesf!)&%"srét? olﬁtgdj tst the

speed of [edradliwiuhé 52hendsabat@akl thehpded bOrothnprfahe eeingdgeapédwhicB044] | n

one enbodi nent, the hydraulic circuit 54 preferably also includes, a
also tends to decrease the speed of rotation of the driveshaft 44 and the speed of

rotation of the rotatable body 24 accordingly. Increasing the flow rate into the internal
volume 52 tends to cause the speed of rotation of the driving gear to increase. In this

way, adjustment of the rate at which the hydraulic fluid flows into the internal volume
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valve 78 for controlling the flow of the hydraulic fluid to the interna

vol ume 52, to adjust the speed of rotation of the rotatable body 34 to the
presel ected speed. As can be seen in Figs. 2A and 2C, it is preferred that
the valve 78 is | ocated outside the tank 24, for adjustnment of the flow
rate of the hydraulic fluid. The valve 78 preferably is any suitable valve,
as would be known to those skilled in the art. For instance, a needle valve

has been £puRgitd B RBustibitad Be spied pifofatiors ofthe rbmtablebadyrie, Howeirgls. 1 A
and 2A, and as schematically illustrated in F'il . 2

) _ ] C, the QIy%rauli . fluid
travel s tshooldgbe kebés mind thahds prartige: becress of s b the ofBer BESE WBIBnd t o
the valve 78 r. .1 hat pur RN ok BMlow ofehdfrglidaul i c
circuit SIEIa%P&%grt %F%Feglosfg&?lﬁ%l} %%)@lé?%&%l?np 886(?'(%? contr ol I.(ibwng. the flow of
t he hydr agkduphfithelidlathble by B4), eamations it theeloserate of the hydraulihBuidgasunaf

rotation of the rotatable body to the . presel ected ee i) ragted in

Figs. 2B et 2pe dir@ctbscqr@eor&?{%s Shangg i fle °€{ﬂ%%‘9‘§’o°dfi @@?%t%té‘t’%?oggt si de

the tank gﬂf't ﬁggaﬁls%gf lllll?ﬁt, Ieidan® forldeterini A fitsPed oft lagi0H ddcautibai Below)lis Those
n W

skilled i e ar appreciate that the punp 80 may be any suitable
punp. As prferstly ifohaikad inthe inéxeanozzie hesepbhyp2(Beo praplmE PRFEMOTIEIRT FipveY)
hydr aul i ¢ power pack, whi.ch general,l | s@ ife h Ry 4@ ot or
for pomert%@ak%épﬁfﬂﬂ%?teé‘ﬂﬂlsg‘%?"é%g’r%ﬁ}y.%raﬂglccﬂ;%é glg%s?éez{r?a?n igs. 2B and 2D,
the tubes | %t6 RBARE, ftdlodmiyas iy oW diiteasTtiht hgdaaliv dluiBtathd/ or t he
punp 80 t‘cf)a%ay#\én?dt%ﬁ)tr e hydraulic fluid to_flow therehet ‘“?g?:g t%0%4 Those
ski |l ed ipresélected flowirate thenefoncioaasdo mpist the speedof potafioset the rotata Yin the
hydraulic circuit, 54.in the absence of the valve 78, then the flow of the
hydr aul i ctorhEPEselsristgeehe hydraulic circuit 54 would be substantially
determ ned by the punp 80 when it is operating. (In this situation, the
gover nor Fodaafsenbl Yo 82¢ efhibbiiatent)ythe hedmoliarablie 54 pusferablyoaisn inshidesdy al so
fec

h the fl f the hydraylic flujd. ) 1f. the f h
Ut 22" veimougHor kenrllins 4ha Soncehyhaasientic St el i Sohts S, o1 hen
the punp Q%P%ﬂﬁé? cell of h&t?tadg'p%i;tggr(ﬁﬁtﬁﬁlg%ﬂﬁgﬁ 16 BRPrédelectel@peiedAd @anbenp t he

hydraul i c roug raulic circuit 54 'so as to cause the
r ot at abl eskady FBds. DA 4t 2T, it Bipreferred et Sleomhed’Sisdectied ausde Raievess. i n

many applications, the flowrate.of .the fluw d. 22 vari [ £C and
ot her par &readdystment| oftthe flopgrage,ef &FJ\Ygraﬁhﬁlﬂﬂc}'e%P? H&f V? ?g I;s}ﬁfe%é%‘f%k @34 ation
of the ro ) - RNGbbe sifled hethk! 4. dFomistavies, o) needle t hat
it is pre%@?a %galtgg’d‘éewglgﬁebet%%g%fust thse f?ow rate of the h drau! i/g fluid

to take vasivathaobeen fouhdiéo e oultable. f Asican bpsesn, for dnstanssy indiss- déc

cult1'e ongnd ansssmaBpaIphatuRre Fhrie of- PRIIBIIE fii BpRicaSiapiald e
si tuati Onﬁn@@ﬁgt%cflé‘d Mﬂh&g&&n&lm? 48and % iHealalvet 18 for that prpeset T i ci ent

variation in ow of tThe hydraulic fluid, the punp 80 preferably is

also included in the hydraulic circuit 54, as well _as the valve 78. It wll
be appreci@@45d by t hogrotbii emeqdimant; His hé’ﬁifa“ﬁﬁﬁir?u‘\t/\ﬁ%ﬁ“:tf?fébléhﬁlﬁé’ IBENAES) t he

val ve 78, nore xi bl t : f Ak G2f taui d i's
achi evabl élR%gé\?‘ifh“‘f‘%ﬁ@‘glt@%%@%ﬁ@%?%‘%@éﬁ? intglt?? lﬁiﬂ? wi |l be under st ood
that the hyfkAlhd Gp&ddr 6firbtafidn aff therotatabdaittiody tomthei prebeleted speqsunpisB0
alone for controlling the flowrate, or the val ve 78 gl.ﬁc;line t‘F‘_;l)r tts)ﬁftélﬁle if

pr ef er r ed illwsisteddn FigsoABand 2B itdsakse arRiereed; thatthe pymp Al 1gfogdtpd quisule 4
assenbly %z?nk' f4,tf8r Q(ﬂﬁsrtﬁlteﬁt of the flow rate of the hydraulic fluid. Those skilled in the art

will appreciate that the pump 80 may be any suitable pump. As is well known in the

b

art, the pump 80 may be included in a hydraulic power pack, which generally also

includes, at a minimum, a motor for powering the pump, and a reservoir. As can be
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[ 0049] As can be seen, for instance, in Figs. 1A-2A certain elenents of the
m xer nozzle assenbly 20 preferably are nmounted inside the tank 24. These
el enents include the stationary body, the rotatable body, the hydraulics
gover nor subassenbly, and parts of the hydraulic circuit. Such el enents
are sonetinmes referred to herein as "interior elenments" (i.e., in-tank

el enents) for conveni ence, and are designated by reference nuneral 81.

[ 0050] As qreh @EFRROYE and DDatHectubes ctlineade coamict thecdovernonbodshanddésivalvd degr ee
of m xture can be difficult. It will b ecj at ed t hose skilled in the
art that ?&@défpréb@ipwpﬁetf%?@ﬁt@Pfkyﬂ@“ﬁs?'ﬁf‘{a%&lé’%ﬁ‘ﬁv%ﬂwﬁ?ef erably is

mai ntai ned wthin an opti mal range of speeds, i.e., the presel ected speed

may be a @%ﬁ&j cul ar rhneefille@in HRYarORilt Asprapite B, if fegringf SGRdadadedlihe
ran

opti mal ge (i.e., the preselected speed) in any particular situation
depends onhealydtumﬁerciroaﬁitﬁddn@@abseng:(,Jf'glﬁé’a (8 the the flow phithe Bydawis ¢ ank

vol urme, apd the vj scosi of the ui _ '

rotation ‘F‘dttﬂ@“»ghﬁg‘? g%ciréulb%wc%t4§+ & O?I}Jdogés) F%b\%vﬁ%ﬁﬁlgﬁ d#ﬁéﬁ??? L ?2%?9?71& ing of
the fluidgd Gheh@ i %Egrat{ﬂé.u (08, thid sitatidny @ld govemorrisubasgembly 42c tiieanchl; the
Alternatively, if the speed of rotation is to%éffFlSt’ {hg?& thﬁ Irﬁx?% ef f ect
i s | ocal i weatable bedy's ratatione snaylsorkave [apiedferton orefihefydiauge "f‘iz f the
m xer nozgzl e, 20, . Accpr. di ' San®AStoRbtahtOtiRli O of
the rotat @%8{1@‘33@1@?2%%%%% gheﬁgﬁ\t/\hﬁﬁlﬁnit #eag%téiurh}al rangedﬁf or the fluid
in the tap p@kp 88 cotldaifdiahhd chd spproprivte chiteBY] be usddl to enptivensiradig t hat
the anount of the fluid 22 in the tank vol U%ZG aﬁ iIIu§t rtat etdteiag Iéi g. 1B
i s exenpl fluid thyough therhydsandigicrewiy 4 so asio capse (i GptateBle bady Fa t folpte; e, rount
of the fl Iiegeg%&%begﬁe tank volune 26 varies over time. [0052]1It will also
be unders oo& f the manner in which the interior elenents 81 are nounted

in the tank 24 varies. For instance, in one enbodinment illustrated in Fig.
1C, the ifaoan) or el Howmrver, & mang applications.t the flaparate of the) Buidagd vaues Monever ,

in an alternatiyve epbodi nen I llustrated.ion Fi . interior
el ement s B?Pc%?ee(aﬁg)g FBW@H‘GE"‘&{)?kWit%ﬁTB?%g ﬁ?‘?gﬁ?‘:ﬁm%%?ﬁ%eggﬁﬁo@gﬁ udrrfg 26,
as W || bgqdeaebidssly, e.g., the density of the fluid, may vary), so that it is preferable to be

able to adjust the flow rate of the hydraulic fluid to take variations in the product fluid

22 or its flow into account. Depending on the application, however, the valve 78 alone

may provide sufficient control of the flow rate of the hydraulic fluid.

[0048] In situations where the valve 78 alone is unlikely to provide sufficient
variation in the flow of the hydraulic fiuid, the pump 80 preferably is also included in
the hydraulic circuit 54, as well as the valve 78. It will be appreciated by those skilled
in the art that, with the pump 80 and the valve 78, more flexible control of the flow rate
of the hydraulic fluid is achievable than with the valve 78 alone. Accordingly, it will
be understood that the hydraulic circuit 54 of the invention may include the pump 80
alone for controlling the flow rate, or the valve 78 alone, or both, if preferred,

depending on the circumstances in which the mixer nozzle assembly 20 is to operate.

[0049] As can be seen, for instance, in Figs. 1A-2A, certain elements of the
mixer nozzle assembly 20 preferably are mounted inside the tank 24. These elements

include the stationary body, the rotatable body, the hydraulics governor subassembly,
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[ 0053] Because the interior elenments 81 of the m xer nozzle assenbly 20 are
nmounted i nside the tank 24, they are intended to have an operating life
equal to the tank's operating life, e.g., about 20 years. That is, the tank
24 is not designed to permt access to the interior elenents 81 of the

m xer nozzle assenbly 20 for repair or replacement, such elenents being

t hose |IIustrated for exanple, in qu 1A, 1C, and 3- 5A.. Al so, and as
can be seBW Wtsm fothe hydraufic sieviht Sush dleraenthpes sometonesrefarsdde herein@sar e

|mTersed. E!Fﬁ!" wig the %Bﬂ,% e f B Iong
periods o t| me. S @'le(i’ pﬁeﬁ@#ﬁé& Fe v app?e%l?g?} ﬁa@ﬁgedl

determ nln&fprertcermmeaﬂmf rotation of the rotatable body 34 is diffi cuIt in
this situation because conventional electrical or rrechani caI rot ati onal

speed det on devi ces unsui able due to t f. cess ta the
Srat onarJOBUAY ancAf Aeter gbate it & HH8agtorsitdalh s EHEE T fesiRd KoEe pin o)
after themiRinelcan 8@ Eifﬁc@% S&RRIbe pi‘e%law &Bs@ﬁuﬂé@mttﬁé‘ krt 2fat tﬁ@@be@h so due
to safety concerns, e.g., the need to avoid i mersing electrical ‘devices in

pet r ol euneffrptatidn of ﬂlecretattabée b@cb'k3@14ref6[rdﬂ5m] mnmtﬁmedewﬁbduanmwunaﬂ rmlngf er

nozzl e asse S i.ndi.cat 2 A 6B),
For i nl chEfy L endnEERGeAR Splddinin o3 " pRBCHE: WY Blowsreat® sblimer  he
axis 36 rghgd bf%?éﬁst heh& loptimah adrge@dy (B8 préseletrt aghead)OMeanyt bm&:ﬁﬁed

i ndi cator 82 pre erably enabl es the speed of rotation of the rotatable body

34 to be sHBaEHeREdsionhdgembes pf fagterser-8ctthe amounbap el by thedonkes. 1 n

one enbo 8

first el cej‘}nerﬁpé %@h@ﬁs‘ﬁ&%glg’ Bf Iﬂfeagﬁiglr gor"%%{ulﬁi {f 0 t%géetrfgot?zr? %@ﬁeq{;fo

The fi rstrottabiehddy834 detgo BRwrEk mﬁuﬁimensmlxlag lo€ tireaflwd iualthe tRak aolend he

first el enment qﬁg}t preferably |s spnewhat fl ex] 2{1 \Q‘ Jbe .descyribed), it

i s pref erdeartyaly nq FEXINg, Stacgiey nt‘\hﬁg’aflgelbfa’é %ﬁp@érq fgtatippds too Sfean be
&h thePnixin}effdc Io Vi te' Vicl

seen in Rhgh t1dBnixt fi“é ?st SRNte. Q?}nl?éd%% Qﬁ HJ i théﬁf

engagenent portion 5[Al'so, it is pre erre e spee i nd| cat or
82 i ncl udks nurer nmzz:lmﬂ@ s&mordingbfembﬁﬁemﬁhgsthe@eaﬁl}f roation ed the a

collar 86 of body. 34. Th c IIar of the. nountin
por t on aatable Pl erbleerhly tihis she obisial s B e JpEES hEfankdSRE h ¢ ne
nmount i ng RaphitRNle4inl ound the axis of rotation 36. The collar 86

preferably includes a generally circular body edge 87 which is al so coaxi al
with the axis of rotation 36. The second el enents 85 preferably are

posi ti ond@0%H t he Ho sl bg gadgstogd thas tha amepnt o dhefluid A2 isdhe rank volumeecond
el ement s 2%[‘3215 dﬁ% er@m%mdlé]hst?l{%ﬁ Lar ];c])aj[ l"?ﬁosg leﬁg%% {hlg a&‘th‘%oulﬁst;[e agvaré he

r ot at abl e ement’s
that the amount cof the fluid 22 in the tank volume 26 varies over time.

[0052] It will also be understood that the manner in which the interior elements
81 are mounted in the tank 24 varies. For instance, in one embodiment illustrated in
Fig. 1C, the interior elements 81 are mounted to a wall of the tank 24. However, in an
alternative embodiment (illustrated in Figs. 8A and 8B), the interior elements 81 are

positioned substantially centrally in the tank volume 26, as will be described.

[0053] Because the interior elements 81 of the mixer nozzle assembly 20 are
mounted inside the tank 24, they are intended to have an operating life equal to the
tank's operating life, e.g., about 20 years. That is, the tank 24 is not designed to permit

access to the interior elements 81 of the mixer nozzle assembly 20 for repair or
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are included. Preferably, each second el enent 85 includes a second
engagenent portion 88 (Fig. 6D), for sliding engagenent with the first
engagenent portion 84. [0056] As can be seen in Fig. 6D, in one enbodi nent,
each second engagenent portion 88 preferably includes an engagenent surface
89 which diverges outwardly (i.e., away fromthe axis of rotation) relative
to the substantially circular body edge 87. The engagenent surface 89
ext ends bmmgnmthwcbd@n@tﬁg@wﬂ@ﬁ@ﬂglﬁﬁ@ﬁ@ fﬂb?’f‘?ﬁnlg@ 1p Figg. 1806 &Fsre’" second

el emrent 85, al,s0. i p¢l I RS i.q: : t end
poi nt 90 a%'dAfl?'noé a%‘?:é%%ﬁ%%%’? dwﬁ%?%%?%ﬁ%%@?%ﬁﬁﬁgﬁgg%# ?g i‘tj\ﬁe %é}gt
engagenenimmékéd Rinth84lujd i the ko voilamE;j and 1H8) be eo immersed fordevie detfiadsmi

engagenent with the engagenent surface 89 at t en olnt 90 to engagenent
W T the 50ey Buage skFIc1a8 Bnarcull apbreei btk ELTNY SHETin &t pife

di rection (i GAhRAMaBIE M "ﬂgié Biffib8le in Ghis Wdada) bedddQS ébiNenfondlne
engagenent surface 85 Jjoins the body edge 87 at a point identified as "Z"
in Fig. 6&ecttitalicr peefaaicakdtativanl spred atetentjonslevicey afcaensuigblendue: teethgody

edge 87 forma rel atively snoot urface at,k"Zz". 0581 n _Fig. 6C the
first eng]éﬁlér?gr?f’c?ért?it f s@ﬂ"il@'yg?‘? o“:[}ietrf’@ﬁaé&e Bé&\g@]ﬁl &‘\ﬁomg%rclg%\ég'aél ement s
i denti fi edefigfts FARY Y BDNEE n8zS2RemBE REBmduhtedwnl the bRk 2adaiddandhdtbat only
part of the stationary body 28 is shown in Fig. 6C, for clarity of

i |1 ust r at safety conternsa-gocthe seed foravpidymmesingdl@tiqeah devicessinmetroledm fyidge
rotates in Ih%b‘%r Sherm' ned direction, the first engagenent portion 84,
which is @P{Q‘Fi . 1s slidingly engaged alternately by the body edge 87
and the second engagenent portion 88. As illustrated in Fig. 6C, the first
g?:gagﬁrnsngo()gm%I ti Ion %ﬂézﬁﬁddﬁ?@@gﬂ}e&ﬁg afackzzld dsherhbly Zﬂ)qniyfem]:gpgﬁmdeﬁ a Fig.

, the second elenent identifie Qr .conveni ence 85A i out, .0 engage
the firstsneadirfieaten 82 drigs. . HB), fordndicging Wéﬁeqdr%fﬁoﬁ‘?@ntﬁgaﬁe é‘ﬁ@‘@‘t’%7 to

the engaghimis At #Suio6 Rlaivé to tRIEhBHAY BodY 28! AHotePIbsvEBEbedsO ! hat

t he col | ar continues to rotate e"engagenent surface 89 slidingly
engages tindichiors32 prefastsiyentblpotid spee8af rofatios 3ifithe FotgtabBrodyt 3¢ 4m bbe seen
that the ((iaqur%%ggf \Qr%thgllljtrgti él%gse ec%jié/a? ¢ nelgor];ern?sngr devices. In one embodiment, the
speed indicator 82 preferably includes one or more first elements 83 that are stationary
relative to the rotatable body 34. The first element 83 may be made of any suitabie
material. Because the first element 83 preferably is somewhat flexible (as will be
described), it is preferred that the first element 83 is made of spring steel. As can be

seen in Fig. 6B, the first element 83 preferably includes a first engagement portion 84.

[0055] Also, it is preferred that the speed indicator 82 includes one or more
second elements 85 (Figs. 6C, 6D) mounted on a collar 86 of the rotatable body 34.
The collar 86 is part of the mounting portion 64 of the rotatable body 34, i.e., the collar
86 rotates with the mounting portion 64 around the axis of rotation 36. The collar 86
preferably includes a generally circular body edge 87 which is also coaxial with the
axis of rotation 36. The second elements 85 preferably are positioned on the body
edge 87 and protrude therefrom, so that the second elements 85 rotate around the axis

of rotation 36 with the rest of the rotatable body 36, in which the second elements 85
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t he body edge 87 outwardly. \Wen the engagenent surface 89 of the second
el ement 85A is brought into sliding contact with the first engagenent
portion 84, the engagenent surface 89 pushes the first engagenent portion
84 gradually outwardly (i.e., away fromthe axis of rotation 36) until the
first engagenent portion 84 clears the end point 90. [0060]In effect, as

t he engagenent surface 89 noves past the first engagenent portion 84, the
first el egenhcl@ded.s Mefiablyr tdehrscootdvatettont &Shatclidss 4 sedogd rageganadhar dl y
fromits inner end 75 at which it is attgﬁh d to t he stqt%%@ﬁ{g body 28 to
i ts out erpastien 3§ (Rigi ¢P), &m)sliding cagagament gl figsf gugagpmpRt ROTGR84.

el ement 83 is bent outwardly progressively further until the end 90 of the

engagene face BSsdeh8n Fig D, MEROGHBALImRA, bicheddhd dRagdhas can be
seen in @8§&6D vvh%ﬁgiﬂﬁe ?i rst egngagerrent portion 84 clears the a%ﬂd poi nt

90 of t hepeetigag8nprieraily fiactede8oan engagementt susfaga Ronwhich fliyeeeh ogvardly
resilient]y noves ragidly i he di i I nei . wdee &N Fi Q.
61y, unti 65 REe Trost D ehreltopbik @b PN EEAAR, BauBE O edue 7 2% e
poi nt i defd thSGeRnt Nirfded 851 GterP beWhem thbdotlyreie STgageneetd point PBn 84
rapidly strikes the body edge 87 at the point iq%r,]thfi gﬁ fls Xb an _audi bl e
si gnal ~ (i (Fég.,61). The seskend elgmentsngisq includes asprfecsd S [(Bige V) {ocgjef efyeen
understood th aft t i t ipgyaﬁ f@stengage
t he body g@%??@t@ﬁ&&geﬂﬁé ggdr%g?ﬁp%ﬁg?ggs%o}%egﬁpdl nglglme/engaéed by
the body &@geﬁgnt%rﬁchﬁm Ohctshbive ih @iy 6D wanovveumisnpeded Goax engagenciéxanyl e,
after the first elenent 83 clears the end gg of the enpgrg;ﬁqﬁen&ﬁisu&{g%ce 89
on the sewithdheengeepmensurfags, g9 oty cad Homt 9810 iePEEF Ly ho g 8 C

sLidi nal Ve pnaagesohiced Iduibs ANERIFERAmARAL liniiéft (#fldsted easewond ial enent

85B engag I'fSt engagenent ‘portion 84. Specifically, the engagenent
surface 8Bigefed hwl 6BY.ond el enent 85B slidingly engages the first engagenent
portion 84, once again causing the first elenent 83 to bend slightly

outwardly fromits inner,end 75 to its quier . t f L r.stcel ement
83 cl ear s[408él end QéTstS’f the, gngasement 8?“2 n%&é@?q?%ébgwggeeﬁﬁe%t % snaps
i nvardly [2Biifbyaad 8 Fid 685 1t Reprbreed e thel digagdnienedurfare 80ani dd tavye as
87B in Fig. 6B. It wll be understood that the collar 86 illustrated in

Fi gs. 6A- dgei7efoemabtiptively lsmgeth srface®ie 2" of second el enents 85 that are
spaced substantially equidistant fromeach other around the body edge 87,

so that t cond el enents i i 3 tweenas t he
r ot at abl eﬁﬁ}égi 34 rgqg QE’ Tht%%vﬂéﬁe%nggéésoengggﬁ%ge%gs g%%@h%ﬁg%,met hat if
pr ef er r ediwd b os®blefenBdanifled fornminvereiemoel ag 35 Aearsle’SEh d Ttewidherundgstood

[ 0063] Those skilled in the art _w. || _appreciate that . the first, el t 83
pr ef er abl that enkyepsirt ofethe statignary dpdy 128\&) OVEbWsﬁ'elgt gﬁt foy cg'élﬁ’ﬁogﬁ]tuﬁg%gﬂ% Y/ when
It is engaged ¢ RpY D Shit§ 36 theBSlla3 sy BNAR thedereritiesd it
clears thg %%dg%a&gflge@ghgg%ﬁggenent’ surface 89, to provide the audible
si gnal whape@nah tief fitshengapamt poaivans4, @bichrigatptionatye i plidingly| eagagad 83,
Because of this, it is preferred at the, first el.ener . f
spring st abemaelydy tigypogyiedee §ﬁiaf‘égfeyse|°8‘§4 R e

in Fig. 6C, the first engagement portion 84 is slidingly engaged with the body edge 87.

In Fig. 6C, the second element identified for convenience as 85A is about to engage the

first engagement portion 84. The transition from the body edge 87 to the engagement

surface 89, at "Z", preferably is relatively smooth, so that the collar 86 continues to

rotate when the engagement surface 89 slidingly engages the first engagement portion

84.
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[ 0064] As shown in Figs. 6C and 6D, each second engagenent portion 88
preferably is positioned for engagenent with the first engagenent portion
84 at tine intervals as the rotatable body 34 rotates about the axis 36
relative to the stationary body 28, for providing an audi ble signal to

i ndicate the speed of rotation of the rotatable body 34 relative to the

stati ona\rrﬁ/ body 28. Fromthe foregoing, it can be seen that the audible
si gnal s vi00f%be pr o@@édﬁlanﬂ&a%hﬁg@emgatéhp PIgagRBIeRt |ytace §2 divergesun

r ot at abl | g1 k09 ?%i% @ﬂg | L tendyper at or
to deter%hggsxﬁéégﬁ ?1188%%#181 ﬁ?rgtrl\lg%g,gé e ggﬁ%%%s?pee QS}?@gt atlaé)iri: of the
rot at abl eg42ody BrbughtO@fid] flidimg tdoatabovegoithe, first engagenieno poeticeds4, tthat t he
speed indicator 82 is rel ativeleﬁps' nple in its canstyuctio so that it is

unl i kel y engagemnqnt felaem 50 mvsheso S} SRAeapPeRicRULEn (Y g‘ﬁ@“@b’e%‘&f“ﬁ Ycat or
82 and theel BhaY Rin SRV irofitioR BbPndiNR, A ShbfnRheHRibR sLiiRUge Deen

nmount ed i It Is I1nportant that the spee ndi cat or 82 have a
si mpl e anghdreggeé®. construction which is unlikely to mal function. [0066] As
can be seen in Figs. 8A and 8B, the interior elenents 81 may be | ocated

substanti central |y jnside the tank lo €., POS| Ll d bstantially
centrall y[%bhy]a tanl quegl;, agél?e Wag%e%ﬁﬁ%%?e n’iﬂog?s Rﬁ%éﬁlﬁ\%%gtren%%%eé“

assenbl y 20tis0 84Nt Firkt demeR 8 RRbBBRurttRE SuSfardlyNtat it et sutppAIySs 91
are included, to supgort the stationary body 28. In this enbodi nent of the

ni xer noziz¢m itgdararigng 73@t which it isagached te therstationary hody 28ttadts ontsr yndddy 28
and the r I Ccyl ines.7 to.ar enpPasi til 0 L ask.deqd I n e
rel ati ve:}yﬁj& gén%).' ‘#ngﬁ} %F esr%ﬁ%:lﬁeﬁlg'ng]r?t @lﬁgiﬂengigsqbéei&%%@i %‘ii Eﬁg aéutievllé{ ustrated
in Figs. #ogradvédd fushar evildhef@d 9moé thé feagidenrntrisuifag afgapbetid fitd 22
t hroughout the entire tank vol une 26.

engagement portion 84.

[0061] As can be seen in Fig. 6D, when the first engagement portion 84 clears

the end point 90 of the engagement surface 89, the first engagement portion 84

resiliently moves rapidly in the direction indicated by arrow "X" in Fig. 6D, until the

first engagement portion 84 strikes the body edge 87, at the point identified as "Y" in

Fig. 6D. When the first engagement portion 84 rapidly strikes the body edge 87 at the

point identified as "Y", an audible signal (i.e., a "click", or "snap") is generated.

[0062] It will be understood that, after the first element 83 has snapped
inwardly to engage the body edge 87, the first engagement portion 84 is slidingly
engaged by the body edge 87 as the rotatable body 34 continues to rotate. For example,
after the first element 83 clears the end 90 of the engagement surface 89 on the second
element 85A, the body edge identified as 87A in Fig. 6C slidingly engages the first
engagement portion 84 until the second element 85B engages the first engagement
portion 84. Specifically, the engagement surface 89 of the second element 85B
slidingly engages the first engagement portion 84, once again causing the first element
83 to bend slightly outwardly from its inner end 75 to its outer end 77. When the first
element 83 clears the end 90 of the second element 85B, the first element 83 snaps

inwardly rapidly and strikes the body edge identified for convenience as 87B in Fig.
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[ 0067] The stationary body 28, the rotatable body 34, and the governor
subassenbly 42 and other interior elenents preferably are constructed of
any suitable materials. Those skilled in the art would be aware of
materials that would be suitable for use with various fluids. As an
exanple, it has been found that nickel-plated carbon steel is a suitable
material for the stationary body 28 and the rotatable body 34 for use with
a vari et y6Bf Klwilldbe vRdaemd ndjatothet dudlaf 186 lustrited én dlignem-6Dnpgeferably
alternatively, be nmade of stainless_steel. [006 rom.t.he for. i it can
be seen tigkidena gywber ofse %I?B?ntéﬁg ﬂﬂfgé‘ret ‘I[’?éw?ﬂB%PE?tm%?Bl %qué‘égtgﬁbf@hzo to
provi de a%ﬁ%ﬁ-&eg%cgﬁﬁrtﬁgb% QeI g19sé that TR skbdtidbierBéntd BE séridllyCenighgepthigped
into the tank 24. For 1nstéance, in one enbodinent of the m xer nozzle
assenbl y fift aeaentiBhgs the tokatatilebedy Bémotatehie Iyl alae be vapersiopd, MWeYELS er abl y
i ncludes the valve 78 for. contrqlli the ] ow t hydraulic fluid
to the in }ﬁg{ef%ﬁf@(ﬂ%& cqllgr g&wﬁﬁé@@é’ %@%?%euﬁef"é‘?‘# %ﬁllﬂ%mt éreto at the
presel ected flowrate. In addition, the hydraulic circuit 54 preferably

al so i ncl W@b@] t he hyHsRUkLifed UAPtHRO aft Owvilhdgptacinnalthat thenfirs| élementt 88 f | ow
rate of the hydraulic fluid to the internal volune,._t rovide th

0 11 ) , 10, D
hydr aul i cprefarahly dseesibient, g0 thas i willecospisteptly bendgptwardly When if is F’c‘gqggg BYeferred
that the m xer no y i i N @y §eachor
i ndi cat i ngfS h?gg%%é%l%g’ﬁ&?‘gﬁ%’i a0l S B3 Ve e Elg%lﬂ;qgi%gabout the axis
36, so théigﬁigélﬁeﬁﬂsﬁiffaé@sga t®@ provide thy dudibleistgrial wihein eachad]ths sesbhéelonentse val ve
78 and by the hydraulic _ punp 80 (i.e., the operator, .based.on
audi bl e s ragagepths firgfcdengntBie lieﬁ@@a of ﬂﬁ?’dh’ﬁé’ﬂf e‘Fi‘)& @agths?‘irgteﬁle&?nﬁgf | ow
rate, to ' . j BichPhafeaifl € body 34 about the
axis 36 tggﬁﬂgéBﬁ%@gggge?g%péfpégwéfggé%{l%?gngt ed above, it is also ‘
preferred that the valve 78 and the hydraulic punp 80 are | ocated qutside
the tank Q0641 o per Histshadinuit Figst 66f anch6Df leaolh ﬁ@ﬁoedt@l@%ne%rmlb&ed fl ow

rate in response .to chan in the spee f t at e body

i ndi cat edPIYFTEMY 1§ BaEHoR foéﬁg?gaﬁeﬂgwgls@e\ﬂ{%n %g&g%{éé)f?hg?ﬂ g‘iotg{ aﬁﬁlce)n of

the rotat fﬁ?ér%a@%g&th@?@tﬁﬁsﬁz BUEy 30 rétatelabee the aRisP3g pslsiver tor thb atatidnry t he

product flurd or its flow, the preselected flowrate of the hydr&ulic fluid
b

(i.e., thbody@Bador providingl ahl awiblarsiened doiindigateothe peed @ oreR(Abthe body
to rotate_at th resel.ecte ] i t will
appr eci at @%?tﬁ@f??’ogﬁggﬁ%lgn‘{%@ tgggt?g %&??&g% %%g‘?t&leonggb%gig%%gf%%ht ank)
can hear e RIdbdibR Sigadlalwillgen praiueet oy 4 Bebstqntietly icodsistattobasi jf thee

operator can adjust the flowrate of the hydrayl. uid acct:oir3 i

] ) f ic fl ingly (i.e.,
vi a the vedtateblgdodidAds retatng piie %ﬂ%@%ﬁﬂﬁ%é‘)‘ﬁ%&%%‘?‘ﬂé G %mﬁ%l’e body
34 to rotate g t TR wWensds e fluid is
West ern Cﬁﬂ%ﬁ%%\%&@ﬁleeﬁ%&?gﬂ e aoﬁafg%.%g.of}:dv?\ﬁ&%h a deﬁ)giltty of %bout 927 kg/ nB)
stored in a relatively large storage tank, it has been found that the
presel ect gabespeed ofFromttht fomgding.eit can isodpt seenrthatpbiedpedd mdicatardt?) isi s

about three revolutions.per hour. It wll .be understo t,hat

presel ect Edattyshegimple Frbftgt"PB‘?‘ir‘Wl?lP’ S\‘?atslﬁllﬁllt laéspgﬁlgfefpbgooﬁl nﬁ%'erbﬁ?et% e or s,

€. g., Viseosiii 0fsthehd sgted ind8ifort §18 ami B¢ ThtePlor Elettictltsi 81 afie thaiitervaal une

26. [0070 %1eéfrﬁcxesrs nozz+e assenbltﬁ 20 has the advantage that the governor
elements 81 have been mounted in the tank 24, it is important that the speed indicator

82 have a simple and rugged construction which is unlikely to malfunction.

[0066] As can be seen in Figs. 8A and 8B, the interior elements 81 may be
located substantially centrally inside the tank 24, i.c., positioned substantially centrally
on a tank floor 89. In the embodiment of the mixer nozzle assembly 20 shown in Figs.

8A and 8B, legs or other suitable supports 91 are included, to support the stationary
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subassenbly 42 controls the speed of rotation of the rotatable body 34 by
nodi fyi ng the speed of rotation of the internal elenent 46, i.e., the
rotating novenent of the rotatable body 34 is adjusted by nodifying the
speed of the rotating novenment of the internal elenent 46. [0071] As can be
seen in Fig. 1B, the invention also includes the tank 24 with the m xer
nozzl e assenbly 20 nounted thereon, i.e., with the interior elenents 81

mount ed | W t heihtPboRREntAsT the niikert tezleyaisanbly @0 fhedfirst pgren 58 ®fied

outside the“tank. In one enbodjnment, the m xer nozz(he adé%segb@et%%g?ﬂc' udes
a base 92th¢Rtagonarg)bodad8ianditeepydranlic kg 791that rf POHARS FETLPabry is

secured to a tan | | ' | ghditiorkaldsRgstiah inafigs.vol une
26. The f?rFé'?laﬁ‘éetjﬂf%}g’Sgﬁ%%%rﬁ@ %@%@%ﬁgﬂﬁ%ﬁza preferably is cgsnnect ed
in any SUSA%BHQW&H?@M&&:@@ hrexflectivel mpxigpobtie fhuid @3rthrughel the gotregs. 2A
and 2B, the external pipe 56 is |located proximal to an exterior surface 95

of the tatakk¥alumedp. Those skilled in the art would be aware of the details
of attaching the base 92 to the tank wall 94 and connecting the first

portion 5@)0%9? the ’F’Ké iftfnaR PEAPE2S, afhd idtatiblet hatyeBdy andnthecesemoy t o
descri be such’ det ai i

s further. [0072]1t is also preferre tthat, L0, one
embodi mengubatdembiy #2 and otiEr éntedereksments prefarablius %Il%q}ﬁb%r? APeiitablegs
ext endi ng betweep_ the base 92 and (0 H:l%?aﬁs d fi@ple 4,
5A). The S@kH3 %P?n%ﬂ%?edgl@ ‘%‘?éﬂéﬂ”%‘@?ﬁ ia\s(‘%'z%fll(:3 ggﬁle toﬁtgﬁ{g}s%lgg% 92 and to
the gover F‘{}r“éé yhasseshl YiuftR, AB aaRyampiel #lag beanfoand tles nivke]-plated darbean t o

e

t hose ski inthe art. The supp

iae borfoen atsd cerbomn.
Gover nor . sinicis acwiite amterial do (o IRCRBARIGY DR DG SVSFIERIB LRy 24 0 e ¢
substanti aily, SEaLl SPRis! Heabldif b8 A RuRtiRsOdenkAR TRl slBRkeAIAIRVe, I n

an al ternt erior elements 81 may be positioned
subst ant i gla¥ of §Rinledk btéelon the tank floor 89 (Figs. 8A, 8B). This
enbodi ment of the m xer nozzle assenbly 20 preferably includes |egs or

ot her supports 91 for suppqrting the stationary. body 74] 1

al t er nat i Y@68ibodi nﬁfﬂméﬁe g”ﬁ%?%& ‘hS?’zf’eeScfgsqgﬁbleuS%’zth%P e{aﬁ)g clélrln}lg?\fﬁ% on, as
shown in Fi.g, | Bed ik @S mhikafgao ald fluidpas thel@sida
deflectornTg ng’?%liet%?one gdt?ﬂ{a rog%tg?ée(%&mz{k%? t he stag'?i o] aéy body 128, for

di rectingig Eanfabmihdo ARe ¢acikt 241g Rondnsandeein 989 empogdingng o | the MUFCHNZEE | on
(indicated by arrow "L" in Fig. 5 it ; . The
def | ect or assgmbly29 agcogdipa(q E‘r‘?gn‘ﬁ"ﬁlz)ﬂ’ @‘E %g%g{ﬁﬁ# ‘?%%%t %eﬁgg%ae& %&%Eg?;\ be
seen in Figk ol RoRARQLSFRROIIOR thte dfithe hiyéraukt Boihfosthefintemal wolume, ozz| e

assenbly are nounted inside the tank by attachi ngﬂ&t he basg}a% to the tank
wal | 94. Aesddeliting hydravlic dluid therety phthederesplected flow (A r diios: §ay i s

| ocated in this arrangenen i, 1 N J oV Jmel g9t RPGadRbnilRe t ank
wal | 94. -hﬁﬂgauﬁgggguq%gtprg%eﬁ%ﬂbﬂ F})Sr@]’ %‘Ffu? %s‘gh'lfel ?Rl'déalg{%io]?i nlg the rotat 1ellblng body
34 acconpld,5065ing he/ flbiviateest hexiyagaubc fitié té the thterhaleadyme,riotprevide e

vol une, because The portion is direct effl agal ni& t he basfe &i&lt?that .

rel ati vel yhydtanbie fluiththereto at the preselected flow rate. Also, 1t 1s prefern at’the mixer

nozzle assembly 20 includes the speed indicator 82, for indicating the speed of rotation
of the rotatable body 34 about the axis 36, so that the flow rate of the hydraulic fluid is
adjustable by the valve 78 and by the hydraulic pump 80 (i.e., by the operator, based on
the audible signals provided by the speed indicator) to the preselected flow rate, to
adjust the speed of rotation of the rotatable body 34 about the axis 36 to the preselected

speed.

[0069] As noted above, it is also preferred that the valve 78 and the hydraulic
pump 80 are located outside the tank 24, to permit adjustment of the flow rate to the
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[0075] Fromthe foregoing, it can be seen that the m xer nozzle assenbly 120
is intended to be used where the interior elenents 181 are nounted to the
tank wall 94. The advantage of the deflector 102 is that it directs the
fluid exiting the stationary body 128 in the preselected direction, i.e.,
away fromthe base 92 and the tank wall 94. This results in fluid exiting
the rotatable body 134 via only one outlet aperture at a tinme. [0076] For

i nst ance, prﬁﬁqlwtednéowmﬂ@t inpieapasseljo changsy dn theovnsed £F retatiom of therqjatallg i ¢

b t j .y f - Of iath
can b€ S 9 MRl il G fgELIS AL 01 ABE ol aLatr ol 43y 2 Lhe
by the defotstileboddchanges dirsiora dhanigeinanmarahéter felatod wfthé pradicofitidak itshe
O et s bR A2 R e S a1 oy
134 has _raaemodall fHebbioldhatAoBiad Rme'seleoRBSpLAN enddl Mdd be

posi tione urd 1s directed through™ it by deflector 102, and
fluid w |dkilbel iol the lagtdvillr apprdciabenvthagy helausadhe operhtet (lapepasiticmed 405ide] thet hi s

, the fluid exits the.rotatable body, 134 via alt i t| et
aper t ur ecteian Hegohe SATRI B ey b it sbpat Briealr Pl PR Soount ed
on the tajdfudt@hd 18 rate U SheRRRAIEM AbcdrbRgY Ge!, vivaevanasread/ o the0

results in"a nore efficient use of the energy expended in punping the fluid
into the hyinulicgmmp B0t ¢apsethe mtatatle bpdy Bd texplateny thh@reselegtedtibeedoody 134

is directged outwardl . h . wakl 9 These illed in
the art will engﬁl\gﬁae (Yﬁhg{eet%%f& {sﬁ&?e%}‘ﬁl %@g}aﬂ%&é}dn%d%g@ Zgg’ \t}g% aegé;{sj(% shapes
whi ch wouwlfthbaet S27 k@t pstod ih lal rolativély datob Btokige- tarliB it had teee famdotathat , t he

defl ector 102 prefer ablé i ncludes a curved portion 104, shaped for guiding
the fl ui cPreseleckrd ppeed oofe Batatipmirec theo Aptimpmyspeed pof fefand tis caborh dbrefuch of

t he hydr G- i f 1 b . : rts

t her eof a%%%lﬁtlgésgﬁ%oﬂogg ﬁ)‘?g]t g%jﬁgﬁrglg}&ehﬁﬁgﬁfén%wﬁ%dz%ﬂ tOZ(-ﬁOt]@ {rl{)}r?n Ig. 5B
for cl ariayy dépéndingsén anumber pD2éRAT. £ avistanitg @€ the floid, exdithe! amoum ofi g. 4,
in one entgfgi, n&gt, thcﬁ outl et apertures 40A, 40B are defined by

subst ant i B jn sk YOIWBE 28ur f aces of the end parts 70A, 70B. Accordingly,
the outl et apertures 40A, 40B, as illustrated, have dianeters "M . Those

skilled ifpoyde art vhd hiR@PhESIAhRelBil 20 NRisOUE | RivaBBs thift e AQRerdPB May

have any ‘sui t'abl e shape, in order to achieve better mxing. In another
al t er nat i subasseoblyi 42esvntrofs the speeé pf rdatikincofdbe rotdshble body 34 by mwdifyingthé on, a

tatable b 234. th f f bl | incl.ud ' ts 206
St achabl BoRbS RS ey ook it Faadi o PR TR At e o <)
240A, 240Rdytyd Rdidistedby hddifimgahekpéddcotl thelirétating movement of the internal

element 46.

[0071}] As can be seen in Fig. 1B, the invention also includes the tank 24 with
the mixer nozzie assembly 20 mounted thereon, i.e., with the interior elements 81
mounted inside the tank, and parts of the hydraulic circuit positioned outside the tank.
In one embodiment, the mixer nozzle assembly 20 includes a base 92 (Fig. 1A). As
indicated in Fig. 1B, the base 92 preferably is secured to a tank wall 94 which at least
partially defines the tank volume 26. The first portion 58 of the stationary body 28
preferably is connected in any suitable manner to the external pipe 56. As can be seen
in Figs. 2A and 2B, the external pipe 56 is located proximal to an exterior surface 95 of
the tank wall 94. Those skilled in the art would be aware of the details of attaching the
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t her et hrough. For instance, in circunstances where, due to the prevailing
conditions (e.qg., viscosity of the fluid), it is thought that the fluid
shoul d exit the outlet apertures at a higher velocity in order to achieve
m xing to the desired extent, the inserts 206 nay be inserted in the end
parts 270A, 270B. The inserts 206 define sonmewhat snaller dianmeters "M

(i.e., smaller than the di aneters of, tg{aﬁtﬁ)rgtlet_ apertures as ajhown in Fig.

SA) t hr oufife hite e trek Pt aadicpanecHge tpotpen pfiped teApiema 2 St
schemt i Cald iV ig B SRE BhieRiin A6 it¥ibe NuctpMailsugspect [ vel y. - O her
interior elenents 281 of the"m xer nozzle assenbly 220 (e.g., the
stationary body 228, and the governor subassenbly 42) are also illustrated
in Fig. 710072] wi || MUés alsderefemedithahdn omgembofimeng the drizer nazzleiassambly of t he

m xer nozzle assenbly 220 .(i.e...the partss,thergof, which arg to be | ocated
DUt ol do” oA Erclis ™ haRc sibipert; 6, eRRnRRE gouh A 8] bay\oR i g FovBfigr
[0079] | n dibassemblye AP QRigEMt SO, Thowtpet Semetf 96 Pecferavgisi Ataciid 41 theng t he

fluid 22 introduced into the tank 24 is illustrated in Fig. 9A through an
oper at i orkase {200k kathe gpyerigresubassemblt H3dn3oy Buigblesmapnesy ap wanbl ba Fi g.

9A, in j t ' 8 i LOV] . 2: 0

illust r\z,a\{%ng’ I nﬁ&ﬁ}-;cé#%&l&%ﬂ%?e%%?é{lﬁebﬁugﬁ%rgg%ﬂﬁgﬁngﬁ%%%ggfg% h}ge?édsv §g‘§§senbl y
42 are alsubagsemblydel] ilestfepboldihg, thS govermaiadyi48cdubgtamtindlyt dtetiohydr @lakive
circuit 54 js alsq provided, for adjusting the flow rate of the hydraulic
fluid to @ﬁ@ebﬁséggl ected flowrate therefor (steps 315). [0080]It w il be
appreci ated by those skilled in the art that, although the steps 309-315

are ShOV‘”‘[Ob%_]a part ke ubRl sHEGLIGRGR ditBratife edbodihiea:, IRIURGSR Mmddre8E Steps
is not functionally significant, i.e. any of the steps could precede any

ot her, i tmiyebngositiveed sahsthntindy ceiteallyl emiret tink rflooc AnEFagse 8 AaSBdesthis bed
above once .t r rovi ded. .[ 0081 ne.enbodi t, and as schenatically
PP st - acEEp et LR B07s ool CRERELD MRS loeP At piRe SHRE o1 op
of, with glh@rgﬁigﬁﬁiﬂgmgggﬁgﬁm@godﬁg&errri ning the speed of rotation of the

rot atabl e body 34 about the axis of rotation 36 relative to the stationary

body 28 (stge% 317). It is also preferred that the nethod 307 includes the
step of, [68%Hd on tleamn plieraatiie embedimgpt of atnixer sezaleBembbn 20 odfhe ol | i ng

the flow; . of hydrauld ce.fl whd to.. iInLernal 1 . ve 78,
to adj ustl{lté‘%ne10 10% érilét)tw(!:ll oFl th’p?éo’%e g@%‘%“? I 12\% t}lgl‘[%éflﬁfect#i‘aal j%@tﬁ fi%sg!it he
speed of deffieetotr 002 @bsitibeed it At alee 18D @Y the3dkatianaihBody €28;|fer igettmpgaiel (st ep
319). In another enbodiment, the method 307 includes the step of, based on
the speed8f 22 xHingdhe antletHd2 ine aresplegted diotmm, (_uacg?ﬂt PY 2R e 1% Fig r at e
of the Nygald £rdibibid bblly i 52 loRdct! TRk dURLAE1 0N 15 ol BRecRYEERI A€ aRbyP 8O,
to adjust the flow rate to the preselected ow rate, for-adjusting the
speed of frahdhé basedR. tAecarobatcablie FipdPB, 3d ovoembadipent ditetroderngeedf (st ep
320) . 10gg2llu vl b angr o ALed Pl oRe ) SAchlahiFihlos ke

tank wall 94. Accordingly, once mounted inside the tank, the rotatable body is located

in this arrangement within a relatively short distance of the tank wall 94. This means
that a portion of the fluid exiting the rotatable body 34 accomplishes only limited
mixing of the fluid already in the tank volume, because the portion is directed against

the base plate at relatively close range.

[0075] From the foregoing, it can be seen that the mixer nozzle assembly 120 is
intended to be used where the interior elements 181 are mounted to the tank wall 94.

The advantage of the deflector 102 is that it directs the fluid exiting the stationary body
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319 and 321 are shown in a particular sequence in Fig. 9B, these steps are
not necessarily functionally interdependent. For instance, as described
above, the speed of rotation nmay be controlled solely by controlling flow
of the hydraulic fluid via the valve 78, or solely by controlling fl ow of
the hydraulic fluid via the punp 80. Alternatively, the flowrate of the
hydraulic fluid may be controlled by utilizing both the valve 78 and the
punp 80. {ROA3hd bredbibdtedlinectidn, BRPiven fbmchdyadeciismdshe tankavalld4. HBhiar t t hat
the invention can take many forns, and that such f?rns re Wthin the scope
of the i mesultsiiofluisexdting theaotatphierbody lg4 vigenly 9pe Pt %HB"%HSB@ ® he

appended clains should not be limted to the descriptions of the preferred

versi ons (GnLal ned b glance Vuelial Mlatdold bBIY 8B4 0% RioRechas ety i Big.m xI ng

fluid int ed into a aving a tank volune therein, the m xer nozzle
assenbl y s@Npeibbe geenahattthé floitoonly Hloss a o thesiotagabie bodnki4 viadhe ARt and at

| | in £l ui . . it h _ and
mount ed offnandithe AbibisbIBORY o oot O et e, By I fkdbiar boc

pr edet ef nj ed Adide el iboliiané Hodt abhidbeoranERotEmbicbaly 13astisenthe nt ake
aperture and at least one outlet aperture in fluid comnfl)nl cation V\ﬂlth each
ot her, saiothtatile bedy i 34 e rotate ahk heapredetemaingd divection. fIf Wil e&»aﬁrﬁﬁoestt Bn with
said at |east one outlet.o e s ' . 3 b L luid to
Fow r oriveeh thedpurible poishia4 ARephB § RERYCF Baehol oG ubBiet a0, L0,
one out : %ilﬁﬂ@?éﬁﬁ&ledtsg tBatiftuid Relietedidonplitttyehe deflecwn| 108pandsthiid vll | east
one outl et ape ' '

ture being forned to direct the fluj.d exitfi .t he. rotatabl e
body t her et hiockeghfrom fbpvcingé'@fmﬁhow&ﬁi—aa?ﬁ“ﬁﬁé&o&i tIH%ﬁévaﬁxh’fT}g‘}l‘greX%% ing the
rotatabl erol?a(l)tgl;(le %8(13; erari ailtgmtaﬁl?g Bk GhE T R AL 1UEB! 1ARR0rARMY, Wilkee i S

interior elements are mounted on the tank wall 94, this embodiment of the mixer nozzle
assembly 120 results in a more efficient use of the energy expended in pumping the
fluid into the tank, as virtually all of the fluid exiting the rotatable body 134 is directed

outwardly, away from the tank wall 94.

[0077] Those skilled in the art will appreciate that the deflector 102 may have a
variety of shapes which would be suitable. As illustrated in Fig. 5B, in one
embodiment, the deflector 102 preferably includes a curved portion 104, shaped for
guiding the fluid in the preselected direction. It will be understood that much of the
hydraulic circuit of the mixer nozzle assembly 120 (i.e., the parts thereof which are to

be located outside the tank) is omitted from Fig. 5B for clarity of illustration.

[0078] As can be seen, for example, in Fig. 4, in one embodiment, the outlet
apertures 40A, 40B are defined by substantially round inner surfaces of the end parts
70A, 70B. Accordingly, the outlet apertures 40A, 40B, as illustrated, have diameters
"M". Those skilled in the art will appreciate that the outlet apertures 40A, 40B may
have any suitable shape, in order to achieve better mixing. In another alternative
embodiment of a mixer nozzle assembly 220 of the invention, a rotatable body 234
thereof preferably also includes one or more inserts 206 attachable to the rotatable body
234 for decreasing the outlet aperture(s) 240A, 240B, to adjust a flow rate of the fluid
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the fluid exiting said at | east one outlet aperture mxing with at least a
part of the fluid in the tank volune; a governor subassenbly for
controlling a speed of rotation of the rotatable body in the predeterm ned
direction about the axis, the governor subassenbly conprising: a driveshaft
secured to the rotatable body for rotation with the rotatable body about
the axis at the speed of rotation; at |east one internal elenent attached
to the driheegheigh For instines,iiowiraimbtanees whdrg.edieaiot the meemailingeconditiongt t he

speed of yotation. a.governor .bod fi.ning .at .. Qne | einin
which sai ( Bvircanty S6 g D0 i BoYarl Fhas M il oA R B etk n

parti al | y, ghineelddty Mt@i8eh dchlevemiRiagwe i dairdd akicht alid insares 206 mmpal

el ement and the goveéernor body; the internal volune being adag;ed t? receive
hydr aul i cbef ingetectlinr thet e artsh st 788y The inseps 288 dsdipe domewiiat sipallar o

noder at e r.ot ati on (Rf. sai | glggﬁr@‘} ] is, for
causi ng t#f&mf%fsawibbée"g%%}%% (t)11 arggﬁéf%ﬂ%%érng?%?glﬂgtt ed sesgdggg&‘gngﬁ g?gs
hydr aul i c5&) fteeigh waichghy dhuid egitattel autlet aperturés 2H@ANI40R wsi schérhatiadlly o

adjust the flowrate to the preselected flowrate, for adjustjng e speed
of rot at i Garesentedh BY agroRtsa by eashdy) fﬁp?‘ﬁ]é(ei?’r eQQ?eéd?tg’ao’éﬁlg@ﬂl?tszi.quOft' er

nozzl e as lﬂoz@fec%{:gnﬂ%; ?%/dezl(?grp Ihd @ta‘ff@h&@ nog@y hyt asfld Ghé ! giéintor

addi ti onal'T'y conprises a r controlling the flow rate of the
hydr aul i csubhssethblyo42)here iatsoeitlnsttatadoinukiig, 7+ dt will bs tundérstood dbat matichy ofi thei on of

t he rotatab) e body to_the presel ected e 3. m xer _nozzl.e .a |y
accor di nghif‘;éa‘!}%"a‘i‘%/"?’ﬁ qfﬁﬁ%\ﬂ'ﬁ’&%nf’ e@gﬁﬂ{}@f){ 299 cha’ttgﬁ PS%? eaeé)%txﬂgc %%Egbf or
adj ust menfe REarbBulide thd RhE) i9biithal foHFaI7 for thabliyof iflustAtihxer nozzl e
assenbly according to claim1 in which the hydraulic circuit additionally

conprises a hydraulic punp for controlling the flow rate of the hydraulic
fluid to [08&9) nt er nkil usgohmgmbodiment|pfia mathed 3¢k eh therinyetion;of muiging

rotatabl eﬂltllla% iElt(l)'O ut]:gd RS %l'?el &% Egisslﬁﬁﬁgd‘ted in Fig. 9A through an operational flow
chart. In use, the method 307 begins at step 309 in Fig. 9A, in which the stationary
body 28 is provided. As schematically illustrated in Fig. 9A, the rotatable body 34 and
the governor subassembly 42 are also provided (steps 311, 313 respectively) and the
hydraulic circuit 54 is also provided, for adjusting the flow rate of the hydraulic fluid to
the preselected flow rate therefor (steps 315).

[0080] It will be appreciated by those skilled in the art that, although the steps
309-315 are shown in a particular sequence in Fig. 9A, the sequence of these steps is
not functionally significant, i.c. any of the steps could precede any other, it being

understood that the elements are connected as described above once they are provided.

[0081] In one embodiment, and as schematically illustrated in Fig. 9B, the
method 307 preferably also includes the step of, with the speed indicator 82,
determining the speed of rotation of the rotatable body 34 about the axis of rotation 36
relative to the stationary body 28 (step 317). It is also preferred that the method 307
includes the step of, based on the speed of rotation of the rotatable body, controlling the
flow rate of hydraulic fluid to the internal volume with the valve 78, to adjust the flow

rate to the preselected flow rate, for adjusting the speed of rotation of the rotatable body
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5. A m xer nozzle assenbly according to claim4 in which the hydraulic punp
is located outside the tank, for adjustnent of the flow rate of the
hydraulic fluid. 6. A mxer nozzle assenbly according to claim1l
additionally conprising a speed indicator, for indicating the speed of
rotation of the rotatable body about the axis relative to the stationary
body. 7. A m xer nozzle assenbly according to claim6 in which the speed

i ndi cat or3‘ﬁq{mﬁé ?@éséle%ied' §R8d (9Rp F19).StIneheothat embadimengrthe mdthed W87t o t he
|

rot at abl e body, said at

east one first element conprisin fi .

engageneninchues therstepatf, basad on dhrespsed Bﬁﬂ’t@"é‘:% © F?B%Rtfl'é %0‘85%3 ‘?’hcémﬁglﬁlggabl e
body, sai | east .one sec S BRUNCAHAP Vo R RD M@%@r@q@ggjmt
portion; &93{%%‘3 Qgﬁ’&ekg c%lﬁl}lgqleu%age%el%t portion being positioned faor
engagenent, ks il ok rits to Begagseleert] floov tatg foradjusting tharnsed af otaiionigie
rotatabl e body rotates about the axjs r ti to the stationary body, for
provi di ngthemotatabilehasdysidga dhe Efﬁsq??fé‘?dﬁﬁe‘ﬂs?@ 3égcl.’ed of rotation of the
rotatable body relative to the stationary body. 8. A m xer nozzle assenbly
accor di ng lai m & o phisheciitBe biitiese sRkdlis tis e it yaithddgh terépsy
conprises“gggﬁeed i#ﬁ%@%torﬁﬂ?%r ing}cating t he speed OL rotation of the
r ot at abl e3b®dyidadMiutret Keovaxiis:a particular sequence in Fig. 9B, these steps are not

necessarily functionally interdependent. For instance, as described above, the speed of

rotation may be controlled solely by controlling flow of the hydraulic fluid via the

valve 78, or solely by controlling flow of the hydraulic fluid via the pump 80.

Alternatively, the flow rate of the hydraulic fluid may be controlled by utilizing both

the valve 78 and the pump 80.

[0083] It will also be appreciated by those skilled in the art that the invention
can take many forms, and that such forms are within the scope of the invention as
claimed. Therefore, the spirit and scope of the appended claims should not be limited

to the descriptions of the preferred versions contained herein.
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the hydraulic circuit additionally conprises: a valve for controlling the
flowrate of the hydraulic fluid to the internal volune, to provide the
hydraulic fluid thereto at the preselected flow rate; and a hydraulic punp
for additionally controlling the flowrate of the hydraulic fluid to the

i nternal volune, to provide the hydraulic fluid thereto at the presel ected
flom/ratqw ereby the flowrate is adjustable by the valve and by the
hydraul i c 66%%“%0 the preselected flowrate, to adjust the speed of
rotation of the rotatable body about the axis to the presel ected speed. 9.

A m xer npzzl eAasixeribzlessenblytor hidxigk duid thtdodudd gt 4 hokmakhing 2kt he
hydraul ic punp are |ocated outside the tank, to permt adjustnent of the

presel ect ed f|eipmatheren, thhmikgraoazleiassembly epreprisitgs presel ected flow rate
in response to changes in the speed of rotation of the rotatable body

| ndicated by the Spaeﬁgti&%?%ﬁgz?@l%%rgégsi% aﬁeé&ronﬂgxﬁét!e ﬁdaéﬁ@a[?%%{e 8-§t‘fe?ri9i ng to

claiml in which the stati nprises ector positioned at
said at | east one oflitid ebmafunidados wathi caclaothetyody, for directing the fluid
exiting said at |east one outlet into the rotatable body in a presel ected
direction relative zE ?otgtggletb%@llj(r'mounted on the stationary body for rotation about an

axis in a predetermined direction, the rotatable body comprising at least

one intake aperture and at least one outlet aperture in fluid

communication with each other, said at least one intake aperture being in

fluid communication with said at least one outlet of the stationary body

for permitting the fluid to flow from said at least one inlet of the

stationary body to said at least one outlet aperture, to exit therefrom into

the tank volume;

said at least one outlet aperture being formed to direct the fluid exiting
the rotatable body therethrough in a direction non-aligned with the axis,
for causing the rotatable body to rotate in the predetermined direction

about the axis;

the fluid exiting said at least one outlet aperture mixing with at least a

part of the fluid in the tank volume;

a governor subassembly for controlling a speed of rotation of the
rotatable body in the predetermined direction about the axis, the

governor subassembly comprising:

a driveshaft secured to the rotatable body for rotation with the
rotatable body about the axis at the speed of rotation;
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11. A m xer nozzle assenbly according to claim1 additionally conprising at

| east one insert attachable to the rotatable body for decreasing said at

| east one outlet aperture, to adjust a flowrate of the fluid therethrough,

for adjusting the speed of rotation to the presel ected speed. 12. A nethod

of mxing fluid introduced into a tank, conprising the steps of: (a)

providing a stationary body conprising at |east one inlet and at | east one
8

outlet in fluid comuni caitleast ope fntemah elameyt ; atfaghed, to\thej gryeshalt i9f ab) e
body nounted on the statj y for t : [ Sl

predeterm ned directi on,ﬂo?ﬁf:e%ro g?%’ﬁl %ﬁ%g%ﬁc%%gtr ?fs??%usgtgt Iq%éa?éécr)angfi nt ake
aperture and at | east onetaeh] et aperture thereof in fluid comunication
with each other, said at |east one intake aperture being in fluid

communi cation with said at | eas n utlet. of the s i onary .hady .for

pernitting the fluid to ?E‘b‘(ﬁ“}‘?}rg’ﬂﬁgg? 10 2 @%%P%ﬁ%“fﬂ?‘%?”b‘ﬁﬁﬂ%gaﬂéti onary
body to said at |east ong ik ARALA WidnertGs GébdivilC it Wisi Phrdiafipe tank
vol une, said at | east one outlet aperture being forned to direct the fluid

exi ting the rotatabl e bodifinehar éntemalyhlume hetsherr cridat Menst ane gntemahi t h t he
axis, for causing the rotlata | e ﬁ?gé/ to rﬁtgt,e in the predeterm ned

di rection about the axis&f aﬁi CEoRIf a%ai d at | east one outl et
aperture mxing with at least a part of the fluid in the tank vol uneg;
(c)providing a governor thybasseibliohrherbeaghudapted ng racspedgdablic dhdadi on of
the rotatable body in the predeterm ned directiqn about the axis, the
governor subassenbly cor§iFackibliytherethigpely @t apreselestert &lgw e e mesdematap) e

body for rotation with thefQtAaR & 1B A mat BRARKE Socth thd'ExisPREd O

rotation;
causing the rotatable body to rotate at a preselected speed; and

a hydraulic circuit for governing a flow rate of the hydraulic fluid to
adjust the flow rate to the preselected flow rate, for adjusting the speed
of rotation of the rotatable body to the preselected speed.

2. A mixer nozzle assembly according to claim 1 in which the hydraulic circuit
additionally comprises a valve for controlling the flow rate of the hydraulic
fluid to the internal volume, to adjust the speed of rotation of the rotatable body
to the preselected speed.

3. A mixer nozzle assembly according to claim 2 in which the valve is located

outside the tank, for adjustment of the flow rate of the hydraulic fluid.

4. A mixer nozzle assembly according to claim 1 in which the hydraulic circuit
additionally comprises a hydraulic pump for controlling the flow rate of the
hydraulic fluid to the internal volume, to adjust the speed of rotation of the
rotatable body to the preselected speed.

5. A mixer nozzle assembly according to claim 4 in which the hydraulic pump is

located outside the tank, for adjustment of the flow rate of the hydraulic fluid.
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at least one internal elenent attached to the driveshaft, for rotation with
the driveshaft about the axis at the speed of rotation; a governor body
defining at | east one cavity therein in which said at | east one internal
elenent is receivable to at |least partially define an internal vol une
between said at |east one internal elenent and the governor body, hydraulic
fluid being directable through the internal volune at a preselected flow

rate to npder aj e Lol 4R Rlmftyl dloditingdsdaidneaddifanalizl coviperingts ssedit t he
1 a

axis, for“-cau efota body to rotate at a preselecte d; and
(d) provi di ng ainficdioaufor dnditating tﬂaefspcedg@f/eqtﬁiqngﬁﬂ]ﬂ f@i%t?%i? @)‘gx aﬁ%@“ﬁ% auli c
fluid, for adjusting the flow ratebto the preselected flowrate, to adjust
the speed of r@®tiafal ivede therRatiogpny; a%lpl'e body to the presel ected speed. 13. A

met hod according to claim12 additionally conprising the step of; B}&e)with
a speed indi Cahola]ixe@%%meidaémw hecapimedioodlainoGaini whichfthe speqdondicait e’ body
about the ‘axis relative to the stationary body.

comprises:

at least one first element stationary relative to the rotatable body, said at

least one first element comprising a first engagement portion;

at least one second element mounted on the rotatable body, said at least

one second element comprising a second engagement portion; and

cach said second engagement portion being positioned for engagement
with the first engagement portion at time intervals as the rotatable body
rotates about the axis relative to the stationary body, for providing an

audible signal to indicate the speed of rotation of the rotatable body
relative to the stationary body.

8. A mixer nozzle assembly according to claim 1 in which:

the mixer nozzie assembly additionally comprises a speed indicator, for

indicating the speed of rotation of the rotatable body about the axis;

the hydraulic circuit additionally comprises:

a valve for controlling the flow rate of the hydraulic fluid to the
internal volume, to provide the hydraulic fluid thereto at the

preselected flow rate; and

a hydraulic pump for additionally controlling the flow rate of the
hydraulic fluid to the internal volume, to provide the hydraulic

fluid thereto at the preselected flow rate,
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14. A net hod according to claim13 additionally conprising the step of:
(f)based on the speed of rotation of the rotatable body as indicated by the
speed indicator, controlling the flowrate of the hydraulic fluid to the
internal volune with a valve, to adjust the flowrate to the presel ected
flowrate, for adjusting the speed of rotation of the rotatable body to the
presel ected speed. 15. A nethod according to claim 14 additionally

compri sing thegsLepy fe adwhaseadanabledysheediveland dtythé tpdmilic pumpdeat abl e
body as indica ecf% the speed indicator, controlli.n & e flo 1rabt of the
hydraul i ¢ fl uifiietpreseleetadrilew mate, tpording thy speed ‘W&P&Bgi‘) Q‘b%ﬁ%‘;‘t\é\‘fS gg?ust t he
flowrate to the preselected f| for adjusting the speed of rotation
of the rotatab? “BQWXES(}Ot eéprﬁ?eg%\%@?g% speed. 16.A tank for storing fluid
therein, conprising: at |east one tank wall, said at |east onee%énk wal | at
| east pargial | X g@fdrnicagletassentlyvaicording o whiimhs tinewhirlyitee valve i Pabl e; a
m xer nozzl e assenbly, conprising: a statjonar 0 G LS east
one inlet and bydfﬂ‘éixsmuﬁlﬁea@ulﬂcét@di?fu?‘hﬁi erc}?ﬁ%utr%i géa&fﬂgrr%&e\lng %&gaﬁlﬂ%t her; a
rotatabl e body moyn i idoadid foithe ptestlecad dhowutrataninaxi s in
a predeterm neﬂrea‘%iFéetg(gifgﬂv, tr%tﬁe&trg{ea%}a}%ii% body corrprlpsi ngb at | S%St Qne

i nt ake apert ur gespoibead cheamgs iothe specd of rofpteon off e rofetablsr bady ip pigd by

comuni cation with each other, said at |east one intake aperture being in
fluid communi ceispredindira9si d

10. A mixer nozzle assembly according to claim 1 in which the stationary body
comprises a deflector positioned at said at least one outlet of the stationary
body, for directing the fluid exiting said at least one outlet into the rotatable

body in a preselected direction relative to the tank.

11. A mixer nozzle assembly according to claim 1 additionally comprising at least
one insert attachable to the rotatable body for decreasing said at least one outlet
aperture, to adjust a flow rate of the fluid therethrough, for adjusting the speed

of rotation to the preselected speed.
12. A method of mixing fluid introduced into a tank, comprising the steps of:

(a) providing a stationary body comprising at least one inlet and at least one

outlet in fluid communication with each other;

(b)  providing a rotatable body mounted on the stationary body for rotation
about an axis in a predetermined direction, the rotatable body
comprising at least one intake aperture and at least one outlet aperture
thereof in fluid communication with each other, said at least one intake
aperture being in fluid communication with said at least one outlet of the
stationary body for permitting the fluid to flow from said at least one
inlet of the stationary body to said at least one outlet aperture, to exit

therefrom into the tank volume, said at least one outlet aperture being
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at least one outlet of the stationary body for permttin [
fromsaid at |east one inlet of the gt atignary Body to sgi gh:tf:g;gttgngl o
outlet aperture, to exit therefrominto the tank volune; said at |east one
outl et aperture being forned to direct the fluid exiting the rotatable bod
therethrough in a direction non-aligned with the axis, for causing the d
rotatable body to rotate in the predeterm ned direction about the axis; the
fluid exiting said mimbeasdieaethe fdidexiipgrtharetatable befywiherethougleiis a part

of the fluid in the tank vol ; i
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ari . ; ; .
riveshaft, for rot%ll(%gluvlgéh the driveshaft about the axis at the speed of

©) providing a governor subassembly for controlling a speed of rotation of
the rotatable body in the predetermined direction about the axis, the

governor subassembly comprising:

a driveshaft secured to the rotatable body for rotation with the
rotatable body about the axis at the speed of rotation;

at least one internal element attached to the driveshaft, for
rotation with the driveshaft about the axis at the speed of

rotation;

a governor body defining at least one cavity therein in which said
at least one internal element is receivable to at least partially
define an internal volume between said at least one internal
element and the governor body, hydraulic fluid being directable
through the internal volume at a preselected flow rate to
moderate totation of said at least one internal element about the
axis, for causing the rotatable body to rotate at a preselected

speed; and

(d)  providing a hydraulic circuit for governing a flow rate of the hydraulic
fluid, for adjusting the flow rate to the preselected flow rate, to adjust the

speed of rotation of the rotatable body to the preselected speed.

13. A method according to claim 12 additionally comprising the step of:

28



rotation; a governor body defining at |east one cavity therein in which
said at | east one internal elenent is receivable to at |east partially
define an internal volunme between said at | east one internal elenent and

t he governor body; the internal volume being adapted to receive hydraulic
fluid directable therethrough at a preselected flow rate to noderate
rotation of said at | east one internal elenent about the axis, for causing

the rotatabl e (sbdy wohespeedingdicatorsletasarning e pseber rofationet pherosgiable
circuit for gover nlg(gi bopptgl F%E?elgtfwétja Q%gﬁ GOHJ uid, to adjust the
0 sting

flowrate to the pres wrate t he speed of rotation
of the rotatable body to the presel ected speed 17. A tank according to
claim 16 i4 whAahethddadepriimgiol ataini Fadditiaatly compafing theotgrafses a val ve for
controlling the flow of the hydraullc fluid to the internal vol une,

adj ust the spedof n of .t t at ahl e t he. C
speed. 18. At 13‘1?8 Hpﬁ%’ ?H?eglog ﬁﬁw{ Eaﬁ%i%éo gﬁllcg?éﬁ(@%
outside the t ank ﬂfee@%diéit@fer&bn@élhh Qhé flow Fadd of eHe hﬁﬁatﬂibdﬂﬁw focth | ui d.
19. Atank accordlngto claim16 in i ch

internal volume with a valve, to adjust the flow rate to the preselected

flow rate, for adjusting the speed of rotation of the rotatable body to the

preselected speed.
15. A method according to claim 14 additionally comprising the step of:

(g)  based on the speed of rotation of the rotatable body as indicated by the
speed indicator, controlling the flow rate of the hydraulic fluid to the
internal volume with a hydraulic pump, to adjust the flow rate to the
preselected flow rate, for adjusting the speed of rotation of the rotatable
body to the preselected speed.

16. A tank for storing fluid therein, comprising:

at least one tank wall, said at least one tank wall at least partially

defining a tank volume in which the fluid is receivable;
a mixer nozzle assembly, comprising:

a stationary body comprising at least one inlet and at least one

outlet in fluid communication with each other;

a rotatable body mounted on the stationary body for rotation
about an axis in a predetermined direction, the rotatable body
comprising at least one intake aperture and at least one outlet
aperture thereof in fluid communication with each other, said at

least one intake aperture being in fluid communication with said

29



;hg_n1x¢r nozzl e assenbly additionally conprises a speed indicator, for
Lndlcat!ng the speed of rotation of the rotatable body about the a%iS' t he
ydraulic circuit additionally conprises: a valve for controllin the fl
rate of the hydraulic fluid to the internal volume, to provide tﬁe o

hydraulic fluid thereto at the
ic _ presel ected flow rate; and a hyd [
for additionally controlling the flowrate of the hydraulic flymrgu![l)ctﬁgrrp

T o\ o e Bt sy st
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?Le fIocat ed outside sai dygiymeeast one tank wall, to permt adjustment of
e ow rate of the hydraulic fluid to the preselected flowrate in

response to changes in the speed of rotati

i ndi cated by the speed i sadé @glqut_ one a::ouﬂeii allae?'&rg Lei%lgeforrn%da‘foa&k%t BRMYuid
exiting the rotatable body therethrough in a direction non-aligned
with the axis, for causing the rotatable body to rotate in the

predetermined direction about the axis;

the fluid exiting said at least one outlet aperture mixing with at

least a part of the fluid in the tank volume;

a governor subassembly for controlling a speed of rotation of the
rotatable body in the predetermined direction about the axis, the

governor subassembly comprising:

a driveshaft secured to the rotatable body for rotation
with the rotatable body about the axis at the speed of

rotation;

at least one internal element attached to the driveshaft, for
rotation with the driveshaft about the axis at the speed of

rotation;

a governor body defining at least one cavity therein in
which said at least one internal element is receivable to at
least partially define an internal volume between said at

least one internal element and the governor body;

the internal volume being adapted to receive hydraulic
fluid directable therethrough at a preselected flow rate to

moderate rotation of said at least one internal element
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about the axis, for causing the rotatable body to rotate at a

preselected speed; and

a hydraulic circuit for governing a flow rate of the hydraulic
fluid, to adjust the flow rate to the preselected flow rate, for
adjusting the speed of rotation of the rotatable body to the
preselected speed.

17. A tank according to claim 16 in which the hydraulic circuit additionally
comprises a valve for controlling the flow of the hydraulic fluid to the internal
volume, to adjust the speed of rotation of the rotatable body to the preselected

speed.

18. A tank according to claim 17 in which the valve is located outside the tank, for
adjustment of the flow rate of the hydraulic fluid.

19. A tank according to claim 16 in which:

the mixer nozzle assembly additionally comprises a speed indicator, for

indicating the speed of rotation of the rotatable body about the axis;
the hydraulic circuit additionally comprises:

a valve for controlling the flow rate of the hydraulic fluid to the
internal volume, to provide the hydraulic fluid thereto at the

preselected flow rate; and

a hydraulic pump for additionally controlling the flow rate of the
hydraulic fluid to the internal volume, to provide the hydraulic

fluid thereto at the preselected flow rate,

whereby the flow rate is adjustable by the valve and by the hydraulic pump to
the preselected flow rate, to adjust the speed of rotation of the rotatable body
about the axis to the preselected speed.
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20.

A tank according to claim 19 in which the valve and the hydraulic pump are
located outside said at least one tank wall, to permit adjustment of the flow rate
of the hydraulic fluid to the preselected flow rate in response to changes in the

speed of rotation of the rotatable body indicated by the speed indicator.
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