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TI TLE: REVERSI BLE VENTURI - EFFECT PUWP BACKGROUND
OF THE | NVENTI ON 1. Field of the Invention

THI'S | NVENTI ON r¥P8¥% o 3 punp. 5 The punfGTAU97/00583
particularly suitable for, but not limted to, a punp for |iquids.
The term "liquid" shall be used t hr oughout t hb speci fication to
include liquids, slurries, flowable powders, flowable granular materials
and the |ike. 10 IMLE: REVERSIBUE BENBRYEFREGRPEMRer " t hr oughout t he
specification shall @@K%%Cﬁ%@@fﬁ?ﬁ% th\)éN;TIdN uns, barrels, tanks
and the |ike. Many
different types of punpsi.haveisigemnthesagdentish proposed for punping -

liquids into, or out of, containers. Exanples include 15 gerotor punps,
gear punps, Roots punps, vanJ*ﬂﬁﬁByEf‘gﬁ@Ntfﬁl@@ﬂ@eapump

of these purrpsshave t he maj or hl Hqﬂg,lgdg &%Hﬂ%%&sgﬁﬁ?ﬁl Frﬁut not llmlée&n?é” ng

parts whi ch are subject to wear, ICI ency

requiring periodic pwppeﬁmrdnqmﬂs In an effort to
overcone the use of noving p vept ur | e 20 unps have been.
devel oped - see US 5329982 (gr NES™ 2 W'@Ssna'}(be USE@éE@ngk’U@mﬂcaﬂmese

punps enploy a fixeg mauaemhu@@ slfHese f8Ivable powdergOﬂ&wéastgrag@a?mdgéﬁﬂsai r

)
or vacuumto control the flow of |qU|§ I nto, or out
container. This recandibeliseth a pressure source and a vacuum sour ce

to operate the punps. 25 " . S RY | NVE
It is an obj eg? of the p_resea’pei 1&/Bht FBWafr@%Kﬂugggﬁ EﬁpsP%l\gca%“ shall
l'i qui ds which has neclogey cogtapid, dins, drums, barrels, tanks and thé liks. a preferred

obj ect of the present invention to provide a punp whi ch can punp
| i quids both into, and &ut om&ﬁﬁtainers 30 It is a

further breferred object of W PLgReal WMENUOBuS have bBERYLES: ahd™

whi ch can operate using a si sour Ce conpr
proposed for pumping liquids into, or out of, containers. Exampies include

15 gerotor pumps, gear pumps, Roots pumps, vane pumps, and the like.

All of these pumps have the major limitation that they require
moving parts which are subject to wear, leading to loss of efficiency and
requiring periodic replacement.

in an effort to overcome the use of moving parts, venturi-like

20, pumps have been developed - see US 5329982 (PAYNE) and US
3861830 (JOHNSON). These pumps employ a fixed venturi and valve(s)
to diréct pressurized air or vacuum to control the flow of liquid into, or out
of, the container. This requires both a pressure source and a vacuum

_ source to operate the pumps. |

25 MMARY QOF \ N

It is an object of the present invention to provide a pump for
liquids which has no moving parts.

' It is a preferred object of the present invention to provide a
pump which can pump liquids both into, and out of, containers.

30 It is a further preferred object of the present invenfion to

provide a pump which can operate using a single source of compressed



2 air. O her preferred objects of the present

i nvention will becone apparent fromthe follow ng description.

In one aspect, the present invention resides in a punp 5 suitable for
punping liquids into, or out of, a container, including:

a body; WO 98/10194 means to seal ably engage the bodycibdrooess

i nlet hole of the cont ai ner; | i qui d passage
nmeans in the body operably connectable to 10 the interior of the
container and to the exterior of the body; an air
passage through tRe body operably connectable to the interior of
t he contai ner; a venturi means in the air passage

having a pl urali ty of air Other prefpoet objmts abthe presgeiniaverttonawi didoexne n
the air passage: and onpressed air passage neans to

15 . .
connect the air pdpPparenhfrgmthe f°”°‘”'%9)ﬁ?§‘é’p§f’ Ntonpressed air (or gas);

so arranged that: In one aspect, HéepYékléht”lhvéml%HSrésﬁ:ié@W%l§ ﬁﬁ}mt ed
in the air passage to selectively reverse the air flow through the
ai'r passage o ei Stiteblafor pasping lquids jrio.targiut pf, @/eadainer, inglugingceur i se, the
container, to punp the I|qU|g Lnto, or out of, the container.
Preferably, the venturi % npunted in a bal |, sel ectively
rotatabl e by a handle, in theapgfngsalablytdiRyabalthe @Bd@mkmlén Mﬂ’ét\ﬁ%}le of the

In a second aspect, the present invention resides in a punp 2 sui tabl e
for punping liqui eenﬁam% or out of, a container, including:

a body; a

2 Lot hol e of the féﬁgség% ﬁu%%ké‘%%&%%?%p@ﬁ?%% %g& ge
means in thaobodytimomtatdrwfﬂwmﬁrﬁ@*&dl@tBetherlot‘betHelﬁcﬁryrOr of the
container and to the exterior of the body an air

passage through the body op¥t &Kl E/a%?éﬁﬁéaf%heﬂ"teobo‘jy operably connectable to
the interior of the container;

a venturi means in the air passage having a plurality of air
ports operable to generate a vortex in the air passage; and
15 compressed air passage means to connect the air ports to a
source of compressed air (or gas);
so arranged that:
the venturi means is movably mounted in the air passage to
selectively reverse the air flow through the air passage to either at least
20 partially evacuate, or pressunse, the container, to pump the liquid into, or
out of, the container. |
Preferably, the venturi means is mounted in a ball,
selectively rotatable by a handle, in the manner of the ball of a ball valve.

In a second aspect, the present invention resides in a pump

25 suitable for pumping liquids into, or out of, a container, including:
a body;
means to sealably engage the body with an inlet hole of the
container;
liquid passage means in the body operably connectable to
30 the interior of the container and to the exterior of the body;

an air passage through the body operably connectable to



3 the interior of the container; a pair of

venturi neans in the air passage, each venturi nmeans havi ng a
plurality of air ports operable to generate a vortex in the air
passage, the venturi neans being arranged to cause respective air 5 flow
t hrough t he passwgesiiorseopposite directions; and PCT/AU97/00583
conpressed air passage neans to selectively connect the air ports
of one of the venturi nmeans to a source of colApressed air (or gas),
so arranged that: the venturi neans are selectively
connected to the sotHeterior dPthe copgdimgressed air to sel ectively reverse t he
air flow through the air passage to either at |east partial

evacuate, or pressurise, the &@frapheentug paaps in the air prgsageueach HFBtU”or
out of, the contai ner I
ayscl]avmé; a plurality of air porfrg &GLBR! 1% gef gpﬁher ;i

provi ded to sel ectivel assage, u Cof f

the punp, when the hpusdssafe!the Veérduri inéanslbeing ar’rangeumoacmme mspeetisse air
preset limt. Pr eferablé%t he or each venturi means
Y

has a pluralit® of “#pw#wough the passage ihapResigrdIRFOBFANGr al ong the air
passage to generate the vortegm mpressed airrbés'%ﬁgé“rﬁeé}%sﬁﬁgélecﬁ\%lsg%eﬁﬁé‘&ethehe

air flow through the air passag ressuril

evacuate the drum ihq:mtsnd;femneanﬂtﬁeomtumnneﬂnst tmeaZs@urce af compprdssedmir (e
dependent on the pressure of c? ?rrpressed air and on the nature of
the |iquids to be p8 eaoarrange tha The venturis may be designed

to highly multiply the the RERRFIUNEaRY aleSelédtively inbBRIBTRE 885RE G¥ I
source, eg., by up to 50-1 00 tinmes. 25 ) BRI EF
DESCRI PTI ON OF0THE ORAWessed air to selectively reverse theTair 8awidheoughethe mirepassaget o

be fully under St OOdt'r?e fo ! r%%i; pﬁ&lally e%ngg%egﬁlh?es%déelﬂﬁ%’ é%%taqﬁgrco &?fﬂp

wth reference to t
FIG 1 is a schematihe ]}QIUQWnﬁ;h@Woﬂg)ftfnﬁ dogndaipeét ati on of the 30 punp in a

drum FIG 2 is schematic view of the portion of the
punp wit hin Preferably, float means are provided to selectively close the
air passage, and thereby shut off the pump, when the level of the liquid in

15 the container exceeds a preset limit.

Preferably, the or each venturi means has a plurality of air
ports spaced around and/or along the air passage to generate the vortex
in the air passage, to generate the air flow through the air passage, and
thereby pressurise or evacuate the drum. The number and location of the

20 air ports may be dependent on the pressure of the compressed air and on
the nature of the liquids to be pumped.

The venturis may be designed to highly muiltiply the
pressure of the air from the compressed air source, eg., by up to 50-100

times.

25 BRIEF DESCRIPTION OF THE DRAWINGS

To enable the invention to be fully understood, preferred
embodiments will now be described with reference to the accompanying
drawings in which:

FIG. 1 is a schematic view showing the installation of the

30 pump in a drum;
FIG. 2 is schematic view of the portion of the pump within



4 t he cont ai ner; FIG 3 is a schematic side

view of the liquid passage/fl oat val ve assenbly within the

cont ai ner; FIG 4 is a part-sectional side view of a
first enbodi ment of 5 t he punp; FIG 5is a
schemati c si dewoissmo®od a nodi fied version of the PUNPCT/AU97/00583
FIG 6 is asimlar view of a further nodified version of the punp,
parts being omtted for clarity; 10 4 FIG 7 shows the
venturi of FIG 4 in the reverse direction; FIGS. 8 to
10 are schematic meawﬂtah@w ng second to fourth enbodi nents of the
punp; FIGS. 11 to 13 are schematic side, top and

bot t om vi ews of an BIG-eBriata sehasmatisiside Mevsof dhe liguid rmassage/oat
FIGS. 14 to 15 ar views of a further
enbodi nent of thegeigﬁtsaﬁrggﬁqbgeﬂm'#&e%@hgp FIGS. 16 to 23 are

further enbodi ments of ventEIG. &lus haddresectional sidl®viewhef »Eirg.embodiment of
DETAI LED DESCRI PTI ON OF 20 THE PREFERRED EMBCDI I\/ENTS
Referring to3FI G the PYMB: punp 10 is adapted to punp |iquids

into, or out of, a drum 12d%§1e5mlshh§+\lgﬁc tgﬁgq,_,%\?g?% r}g@gj, by bérso%ﬂ]é?ﬁ'gl

The punp 10 is screw—threa y engage el
15 of the drum 12pufiipe punp 10 is connected to a source of corrpressed 25

air 14 capabl e of applying el.atively large vo g., at 35kPa
(5psi) or higher. Ad. 6% &S ﬁ@'f\é‘? hg{;\%,r ‘ﬁlheq ke Spf the has
a body 20 screw puymp, paﬁé’lﬁg,ﬂg%%,ﬁe@f&%%ﬁyl n the | arge bung hole 15 in the
top wall 16 of the rum 12. A |iquids pipe 21 passes through the

body and ex&&nds into the SﬂG 7 shaws thervanturi 6&F I.4in the, reverseshiiestion| y
150mm (6 inches) below a flﬁ%ts. 8 to 10 are schematic views showing second to
fourth embodiments of the pump;

FIGS. 11 to 13 are schematic side, top and bottom views of
an alternative embodiment of a venturi;

15 FIGS. 14 to 15 are respective side and plan views of a
further embodiment of the venturi; and

FIGS. 16 to 23 are further embodiments of venturi suitable
for the pump.

DETAILED DESCRIPTION OF

20 THE PREFERRED EMBODIMENTS

Referring to FIG. 1, the pump 10 is adapted to pump liquids
11 into, or out of, 2 drum 12, the small bung hole 13 of which is closed.
The pump 10 is screw-threadably engaged in the iniet, or large bung hole
15 of the drum 12. The pump 10 is connected to a source of compressed

25 air 14 capable of applying a relatively large volume of air, eg., at 35kPa
(5psi) or higher.

Referring to FIG. 4, the pump 10 has a body 20 screw-
threadably engaged in the large bung hole 15 in the top wall 16 of the
drum 12. A liquids pipe 21 passes through the body and extends into the

30 interior of the drum 12, approximately 150mm (6 inches) below a float

valve 22 to be hereinafter described. The liquids pipe 21 has a connector



valve 22 to be hereinafter described. The |iquids pipe 21 has a connector

5 23 for connection to a hose or pipe, not shown.

An air passage 24 to the body 20 of the punp is operably connect ed
to the interior of the drum112 and to an air chanber 25 which in

turn is connect eWowBa018él es in baffles 26 to venting ports 27 WERAUBEEEt 0
5 t he underside of the punp body. A ball 28, simlar to the ball in a

bal | valve, is rotatably nmounted in t®e air passage 24 and is
sel ectively rotatable by a handle 29. An air passage 30 through the
ball is operably 23 for comrention ésla\Wobé ot pipeanot grmswage 24 and a venturi

unit 31 is seal ably en ga ged in the air ports 32 are

ssa Al
provided in the venturi rifif P3YS30E %"eﬁéfr}ﬁg 38&@?9.99%@ pRSSRYes
30, 24 to magnify t Q@nnected to tHY IREFBF Bf Pk FORPIESSEHh 8k 'énrfcrhgmb%r%@%'ﬁaw ifot

shown, connected to venturi unit 31 via a conpressed air
passage 33. turn is connected vibhwlé$ m'elnafﬂ@s %tczzemtg@pcﬁtw whichnobe) ta s

The | quia 11 % « néa yiSeRie R Mt bl el iier & Bbell inpeen ©

24a, to close off tREn\allis rotatably M8SsRECIn2the air passage 24 and is %eiéih Qe
enmbodi ment shown in FIG 4, conpressed air punped throu t he

ports 32 will gener &etetable byteehandi;h28h Amair passage 30 throgghém@bekt I%lnpalably

flowin the air pas ,.4|nthedrec on far . . to
pressurise the int e??gg&gggt%@] &’.’%rﬁ'fﬁa“ﬂ? yéaa Uked f'ﬁ%tuf' ‘d’ﬂffgﬂlis £6318Plw
through the liquid phgaged e Sie passarrRd3outAioportd82direBroBed b aké Renfurie
handl e 29 to reverse the direction of the venturi unit 31, air wll be
caused Yo 1 8Wtt$t daggenaratepasriexsimihe pgssagashadldileta inaoniiypibei t e

tpgr ? |r ;IO}NyAevacuat edB %stsgé bf‘Ecgrﬁg%{ss&F %’Wo réJg%JTga'r M wﬁt%dr1n%%§{regn%olt?evi a
the Iiquid pipe 21. venturiunit31viaa compress&si atuhpaassage@drts 32 can magnify the
Pasaage 33, eg . by a T T pd e 2a0see HES. R padl br porbiRopeok U o
air source 14 is regy sieGassage 24 aff-is op¥RibFAMWHENIPLRBvel BGhe AFuidi 1 FOHECE
will typically be found on an
15 drum 12 reaches a preset limit A above holes 24a, to close off the air
passage 24.
in the embodiment shown in FIG. 4, compressed air
pumped through the air ports 32 will generate a vortex, which in turn
generates an air flow in the air passages 30, 24 in the direction of arrow A
20 to pressurise the interior of the drum 12. This causes the liquid 11 to flow
through the liquid pipe 21 and be pumped out of the drum. By rotating the
handie 29 to reverse the direction of the venturi unit 31, air will be caused
to flow through air passages 24, 30 in the direction opposite to arrow A
and the interior of the drum 12 will be at least partially evacuated to
25 enable liquid to be drawn into the drum 12 via the liquid pipe 21.
As the air ports 32 can magnify the pressure of the
compressed air, supplied by the compressed air passage 33, eg., by a
multiple of up to 50, only a very low pressure air source 14 is reqﬁired,
eg., typically 35kpa. Such an air source will typically be found on an
30 earth-moving vehicle or military vehicle, and so the pump 10 is particularly

suitable for pumping diesel, petroleum, fubricating oil, hydrautic oil, or



30 earth-noving vehicle or mlitary vehicle, and so the punp 10 is

particularly sui tabl e for punping diesel, petroleum Ilubricating
oil, hydraulic oil, or _
coolant, fromdrunms to supply the requirenents of the engine,
transm ssi on omvdnysiosesl i c equi pment of the vehicle. PCT/AU97/00583
While the punp 10 is operating, there are no noving parts, the only

parts ever being noved being the handle 29 and the ball 28 when 5 t he
punp is being configured to either punp the liquids into, or out of, the
drum 12. lant, f dMhas thegf t el #Fémehfse |
passage 24, the cooran V(gorr'Pex effezt:c%1 ?%ﬂ)@ﬂut Of?é‘”qu% HF%/ ?fhem%r%sn l'Jnreé of
the incom ng conprieanssussion or hydrailic équipmphi afdhe eebicke. t op of the fl oat

val ve. This prevents the dr 2from1 becgom ng over-fill ed.

In the enbodi nent of FIG SWPE %eethSLHHS"H 8 in Qee(Ating; ﬂ'&re are no mgyingsPans; at
the top of the bodye sté\férﬁéfnﬁr!ﬁ&@cf‘ﬁelﬁ& tﬁ@ﬁandle 29 and"fHERA S%e\g ?ﬂxr
passage 133 has been nodified | ar ge arrows he
dirrection of Ghe &he pwmmsmaqumfgneed/muw pumpttheel[qwds intcs 015>ut of, the
alternative positi U% The punp 210 of FIG 6 generally
simlar to the pur?% 18 with a further nodification to the

conpressed air passage 233. Wida the float valveSQ@V@osﬁéLem@%wgéséH@'et 243%hd N
the alternative position to that shown in FIG

I n the enmbodi ment Yosies®iferhis shaiff and snbyrttie pressure htthe ingoraing compresset| e

o enabl o the di r Sk a8PRsd {dod o FRREValyR Tiie Pipenfuthefiim 42 omy

224 txw be becomiredovdrdillemabl e the punps to punp the liquids into, or
out of, the drum 12. In the enbodiments shown in FIGS. 8 to 10, the
punps 310, 25 410, 510, Bnde BRIV HoFIS % the paimp JilOvkar wentingi t s,
oppositely anged C S | e _

pRr6aAgPCal U W it A Po0S S el arBnBEh R el

331, 331A are compoegassi diepgssage d33dhs beenaspdified v @ hei largeassage s hd,
324A and the C show the direction of the air flow through the venturi unit 131 in its
15 alternative positions.

The pump 210 of FIG. 6 generally similar to the pump 110
with a further modification to the compressed air passage 233. FIG. 7
shows the venturi unit 231 in the alternative position to that shown in FIG.
6.

20 tn the embodiments shown in FIGS. 4, 5 and 6, 7, there is a
single venturi unit 31, 131, 231, which is mounted in the balt 28, 128, 228
to enable the direction of the air flow through the air passage 24, 124, 224
to be reversed, to enable the pumps to pump the liquids into, or out of, the
drum 12. In the embodiments shown in FIGS. 8 to 10, the pumps 310,

25 410, 510, 610, each incorporating a pair of venturi units, oppositely
arranged, to which the compressed air is selectively directed.

In the pump 310 of FIG. 8, the venturi units 331, 331A are
oppositely arranged in respective air passages 324, 324A and the
compressed air is selectively directed to either venturi unit via respective

30 compressed air passages 333, 333A via a valve 340. Depending on

which venturi unit is receiving the compressed air, the pump will either



conpressed air is selectively directed to either venturi unit via

respective 30 conpressed air passages 333, 333A via a valve 340.
Dependi ng on whi ch venturi unit is receiving the conpressed air, the
punmp will either 7
punp air into, oWQWIO¥H the drum 12. | NPCH&U97/00583
enbodi nrent of FIG 9, the punp 410 has the two venturi units 431,
431 A oppositely arranged in the single air passage 424 in a slide
j acket, where the venturi units 431, 431A are noved up and 5 down (or

left to right) to sepwopiairehtp, beowtldfghedirumt‘rzthe conpr essed air

passages 433, 433A, a gate valve 440 selectiv directing th
conpressed air to the passaged? the embodiment OFFYG h?rPLme“@lba%ﬁh#:If‘@

10, the bal | 528 hasvEERLARS 891 2431 A opposutelypﬁ%f%gﬁnqﬁésg@?ér%}ék%@%az"

common feed pipe. As the ball 5281 1es'0
venturi units 531, 581 sédaljackehewbgneothiengenturi units 48dng8dssa miovedagsages

Reterring to s 10w @hlet ol i sdlackvely Betalianed with 1€ SMpresesi v op
view and bottom vi e%ﬁsage;@o%@w&@ﬂe MeRR | vad t 4681 eIQ@tWe{Sg &l?ectmg the

angle-drilled air ports It shoul d bé noted that t e an
hol | ow cone, cantiirepsathair toathe passagemti on of the air ports 632 nay be

Circul e but my be - SOPaRg $19 8F FlFa, B % B cR R renseccs

The configuration ofpasBages 533, 538&MHaving @RyorAmonnféett sife (i As thé(HH?laEQB G4
convex) to achieve the sane 20 resul t. GS. 14 and
15 show a sect}®nal refated.vihenbegies fpgheivantyi units 531, 5314 ﬁ@ﬂ'ﬁuﬁhﬁ eaosing a

jacket and a simlarg E‘gﬁ%éedcﬁpégs%%gfegg?bﬁvgﬁ cgr'ﬁrol the air fiow Xt‘?\?&gdhn&e air

straight line (wth angle cuts pi pe” design.
I n the enbodi nent ofpaBs&ge 524 and 17, the venturi 731 is 25 an inverted

cone-type venturi with hol es n t he ven 0. Cr ate t he vortex )
effectYpAs shown, the venturi ??I”'?\%)'P l'):igﬁnv{eﬂ%a sk shovharcroesssestionat

the bot t om (idvis top MlevPind BBHOM Hewlof)a ﬁéllémh&ﬁé‘@gmﬁ drik 884, Ghvidg 1 S
filled 15 angle-drilled air ports 632. It should be noted that the angle of the hollow
cone, the number and inclination of the air ports 632 may be varied, and
that the holes in the venturi may not necessarily be circular, but may be
oblong or similar shape to produce a vortex. The configuration of the
venturi may be inverted (ie., concave or convex) to achieve the same
20 resutt.

FIGS. 14 and 15 show a sectional side view and top view of
the venturi 631 in a jacket and a similar result could be achieved by an
expanding or straight line (with angle cuts or holes) pipe design.

In the embodiment of FIGS. 16 and 17, the venturi 731 is

25 an inverted cone-type venturi with holes in the venturi to create the vortex
effect. As shown, the venturi 731 may be inverted, with either its tip at the
bottom (FIG. 16)or top (FIG. 17) of the chamber in which it is filled.

FIGS. 18 and 19 show a pipe type venturi 831, with holes to
create a venturi effect, where the compressed air is fed by the ports 832

30 to either the chamber in which the venturi 831 is fitted (FIG. 18), or to the
venturi 831 itself (FIG. 19).



FIGS. 18 aand 19 show a pipe type venturi 831, with holes to Create a
venturi effect, where the conpressed air is fed by the ports 832 30 to
ei ther the chanber in which the venturi 831 is fitted (FIG 18), or to the
venturi 831 itself (FIG 19).

8 wo9s/10194 FIG 20 is a schematic drawi ng of a spicralusntosss
coil -type venturi 931, where one or nore hollow "tubes" are
constructed in a spiral type design.gsAs shown in FIGS. 21 to 23,
the tube(s) can be cylindrical, rectangular or triangular in
cross-section and hol es may fe. ppovisdgdsdnizntaticodrawing 5798 $piral QFatdicBe
It will be readily apparent to the skilled addressee that punps in

accordance with t heeniué88ht whereeans emmiss Boliew nivbesgargosddistrgcted in a spipalr t s;

that by the selecty f.1he,n er . apg.d Ncl,i i on . of e aiy ports. i

the venturi, the e¢’$§(§%s\'9té"'pﬁ71§ﬁ‘ﬁn ?%F&%‘f Q{%@%%&E)e g‘%ﬂ?t(%ec #’?EH"’I‘%";@EH
10 the parti cul getdangjufirds drigHtldrantoréds-sedtidntdidt hdlBs mty e PréidédRin Rover
source required is a relatively low pressure (but preferably high vol une)

ai‘r conpresso? (orrageqcéocationsonpressed air) which is readiiy avail abl e,

o0, ooron car i mving mchy 0 o RddioLodehl ol Sno%aglel LAolenioh

factories and manufacturing i1 ndustries. ion,
require filtrati orpuwhps ireatcondarde with theeprasent ipvention have no moving working
rs or

o ancl ar et or | al e ot Hahe BelGEHRT Of e TATE0R g Inginagap abthe ai ports n
oy B e\ 5 { e yenur, g oeetve ppiFB£YFUEAOESafdh DB he o
departing frointhghgrpartinular intended repplication; and that the only extemal power
source required is a relatively low pressure (but preferably high volume)
air compressor (or source of compressed air) which is readily available,
eg., on an earth-moving machine or military vehicle, as well as in most
factories and manufacturing industries. In addition, the pump does not
15 require filtration of the liquid, unlike most pumps.

The pumps can be used to pump petroleum products, fine
powders or granular materials, slurries or other liquids into, or out of,
suitable containers.

Various changes and modifications may be made to the

20 embodiments described and illustrated without departing from the present

invention.



9 , CLAIMs: 1 A punp suitable for punping |iquids

into, or out of, a cont ai ner, includ a
body; 5 means to seal abl y”mwimm l"u?“ H"IWI th an inlet
hol e of the cont ai ner; * ¢ Llimquisd passage nmeans in
t he body operablwyoegmett able to the interior of the cAaTAMVREI0ZAd
to the exterior of the body; an air passage through

t he body operably connectable to 10 the inferior of the container;

a venturi neans in the air passage having a plurality of air ports

operabl e to generat €ELAIMS8:tex in the air passage; and

conpressed air passgage neans {0 connec, he air parts.to a. oyrce
of conpressed air (Or gas); 15 PUmMp Siitable Fof pu”ﬁ)%'ﬁga}%ér&ftot HAt .C’U? of, 3
the venturi neans igonRWRP!MciiBmgied in the air passage to

selectively reverse the air flow'through the air passage to either at |east
partially evacuate, or pressutbedy. the container, to punp the liquid into,

Graim1, wherefn oo R8ans f0'sealafly engaop the hEARYR TisleiialF brrd

bal |, selectively rgimbire by a handle, in the manner of the ball
of a ball valve. 3. o A punp suitable for punping Iiquids
into, or out of, a conliaaichees$agsl mgang:in 2me body operably connectablepledy ;
means to §ea| ably eﬁﬂeaig%rﬁpgf &%d%ﬁn!]glrtl% &Y i]o%gtex{é?ilo?optfhet%%y'

cont ai ner; I qui d passage reans | n the’body operably
connectable to t he i ntar iaier padisatyb ehexughatheebodyn dpé@abiyh eosxéatablertoof
t he body; 30 an air passage through the body operably

connect abl e t &° the ipfggior gt beicontaimen ne cont ai ner ;
a venturi méans in the air passage having a plurality of air

ports operable to generate a vortex in the air passage; and
compressed air passage means to connect the air ports to a
source of compressed air (or gas);
15 so arranged that:
the venturi means is movably mounted in the air passage to
selectively reverse the air flow through the air passage to either at least
partially evacuate, or pressurise, the container, to pump the liquid into, or
out of, the container.
20 2. A pump as claimed in Claim 1, wherein;
the venturi means is mounted in a ball, selectively rotatable
by a handle, in the manner of the ball of a ball valve.
3. A pump suitable for pumping liquids into, or out of, a
container including:
25 a body;
means to sealably engage the body with an inlet hole of the
container;
liquid passage means in the body operably connectable to
the interior of the container and to the exterior of the body;
30 an air passage through the body operably connectable to

the interior of the container;



10 . a pair of venturi nmeans in the air passage, each
vent'uri nmeans havi ng a pal I rts operable to generate
a vortex in the air pass mm l I ,m”“mans being arranged to

cause respective air | ow t hr‘ough thes passage in opposite

di rections; anWo 9§/10194 conpressed air passage neROBAU/00583
sel ectively connect the air ports of one of the venturi neans to a
source of conpressed air (or gas), ¥® arranged that:

the venturi neans are selectively connected to the source of
conpressed air to selectiveéypaireobrvsrturihmeans ifll the ginrpasghgeheach vepaskage

10 to either at |east parti all evacuate, or essuri se, the contai ner
to punp t REANSAg ﬁtpiu OXL?E’ Qﬁ'% 9ﬂ%rag[§nfpag¢f@,rate a vortex i the

A punp as cl ai medgjn Q”Q’né) i
float neans are provﬁ)d to sel ect | Wc?@s’é theﬁiédq © cause re%oectlgaeanr and

thereby shut off flow thinugh thé passage meppbsma‘dlretmOhsmndj in the 15

cont ai ner exceeds a preset |imt q iA ﬁ rrg as clainmed in
ariy one of CPains 1 to 4, M&I‘P%’eﬁse air passage means to selecfjyely copReRt ent uri

means has a pl ur ahjrtporef ofbke ré@ltﬁévérnaﬁ%eans to a sAUred R cBRRY&dscdl SP%od he
air passage to generate the vortex in the air passage, to ge erate

the air flow throdgs sa@rangepidage, and thereby 20 pressurise or

evacuate the drum A pu s clained,i aimb5s
Wi e ventyd meen® e R e fordadtoghe SHureect <
dependent on the compress@d%srsmrsélé&wéipee@é}aart;%sﬁdlow thréigh 92 difSadger € of
thellqwdstob ed. 7. A punp as clainmed in

punpe
C ai m 6, whéPei n; to either at'least pama"y evacyatey O PIessirigesingneanteigentq hlimp

multiply the presméqﬁqqu mttcp%routof thePddnthih@m t he conpressed air source, by
up to 50-100 tines

4. A pump as claimed in any one of Claims 1 to 3 wherein:
float means are provided to selectively close the air
passage, and thereby shut off the pump, when the level of the liquid in the
15 contairer exceeds a preset limit.
5. A pump as claimed in any one of Claims 1 to 4, wherein:
the or each venturi means has a plurality of air ports spaced
around and/or along the air passage to generate the vortex in the air
passage, to generate the air flow through the air passage, and thereby
20 pressurise or evacuate the drum.
6. A pump as claimed in Claim 5 wherein:
the number and location of the air ports is dependent on the
* pressure of the compressed air and on the nature of the liquids to be
pumped. '
25 7. A pump as claimed in Claim 6, wherein:
the venturis designed to highly multiply the pressure of the

air from the compressed air source, by up to 50-100 times.



