WD 98/ 30801

PCT/ GB98/ 00Q{ 9s/30801 FLU D PUMP W TH A FLEXI BLE TOOTHED BELge1/GB98/00007
This invention relates to a fluid punp, and is particularly, although not
excl usively, useful for the self-primng punping of |iquids. .

Gear punps are known which entrain fluid into the nmesh of two counter- 5
rotati ng cogs BINIIDERPMP WIFH fA FLEKIBLESTOQ@THEB BBET but such gear punps need

f ast rotation of the gears and require to be manufactured with close
t ol erances. This invdfinPleA@Nto iaNWEBt h@Ap OWRE GONRSticAlar] itBaids nbhese
dr awbacks of the gear punp. The present invention provides a fluid

punp conpri si ng, @i 58RI fo the self-printi hagind'ok ¥suike! t drivingly coupl ed
to a correspondi ngII yergexterngl I y-tooptnhelr?]’kﬂ]%liJ r@tng 10&JI pul | ey wheel and

arranged over a bel ' ' § : : .
second pul | ey wheel beggggﬁas%F%%h?ﬁé%@érﬁrgr@%b%@fﬁrﬁ%ﬁ ?{se{srhgjltﬁgyco\}\ﬂéeél ,
fluid-tight . housi n ont ai ni the drive belt, an ul I ey wheel , . and
means for cobuplQHGY; FIs Shd"Sx frieoﬂtg%fung‘f‘fepﬁeﬁ?lérfe' bHﬁ f%‘gﬂ m&%dn‘?%faapi ve
belt to that of an external drive; the housi ngt havi\r;sﬁ a fluid inlet
port communi cafat#Pnaiie 8earpape reirRde Re Medufastyred withslose jpigrdneesand t he
belt guide, and a fluid outlet port closely adjacent the region at

whi ch the drive bel Themgsgatinvantiparmvestomeswin mitigatesthess drgwbeelg aftibelgear t h
their respective teeth in partial engagenent; whereby notion of the
first pulley whaep. The peasestiviehiinrd pfavisiest & dluikp pospbetrprsng bBe ipleradly-
wheel and the belt guide to be drawn into the nip of the first pulley

wheel and the whotheel bevd bandirivingly teuphei &xpebdeespodinglyuadenaly-stiadefiiso
the fluid outlet port. The invention also provides a punping

system cony i Shin@yawtiedi Rnf lakabgddbPer a belt gBiAE, ¥hRHMeREDRS Bkad tHOfdrMeof a
invention used as a prinmer for the main fPuid punp. The fluid
pump of the i nyenHYUIBARHEECEFoY AEmSHE BEHSERIOY tHeSirBWMeWvhe!, a fluid-tight
housing containing the drive belt and pulley wheel, and means for coupling the
motion of the first pulley wheel and the drive belt to that of an external drive; the
housing having a fluid inlet port communicating with a space between the pulley
15 wheels and the bgl;l‘gt:lide, and a fluid outlet port closely adjacent the region at
which the drive belt engages tangentially with the first pulley wheel with their
respective teeth in partial engagement; whereby motion of the first pulley wheel
causes fluid from the space between the pulley wheel and the belt guide to be
drawn into the nip of the first pulley wheel and the drive belt and then to be expelled
20  under pressure to the fluid outlet port.
The invention also provides a pumping system comprising a main fluid pump
and a pump accqrding to the invention used as a primer for the main fluid pump.
The fluid pun-'xp of the invention has been found surprisingly to pump with

great efficiency even at low rotational speeds; whilst the gap between the drive belt

25 and the housing is important, there is still a reasonable degree of manufacturing



great efficiency even at |ow rotational speeds; whilst the gap between the

drive belt 25 and the housing is inportant, there is still a reasonable
degree of nWOHB&E8AIri ng WO 98/ 30801 PCT/GB98/00007
PCT/ GB98/ 00007 tol erance all owed, and the fluid punp can be nass

produced fromplagti ?ﬁow’@t ‘3{}6 E’Jeesfgﬂd pump Wi Be g{a§§§rﬁﬁg§’%m plastics materials In

order that the Tnvéenfion ha etter understoo preferred e Iments

t hereof will now be .described, by way of exanple only, with reference to
the 5 acco%tﬁll%???{geca?m'ngs, in which: Figure 1 is a front
el evation of a first epbodinent of the invention, but wth a . front
closure plate reno\}'éerdﬁﬁﬁ‘aéﬂédf’\ﬁm‘em glay b better understood, prerp[ragjp@bgdpgergstop
plan of the fluid rpu[rp of Figure 1, including the front cl osure
plate; 10  thereof wilFnguirke Jesgiideti gyirvays ohexampigpeplyi withyrefesence, s dhaind
ri ght-hand el evati ons of the fluid punp of Figures 1 and 2;

Figure 5 i5 aaceampalyingadrewimgefintingchf | ui d punp of Figures 1-4; and
Figure 6 is a front elevation of a nodification, as a second enbodi nent of
15 the invention. Figure 1is a front eleVitioh of affestesmisodimenti of theciavention, butokittt de
acconpanyi ng drawi ngs, a first enbodi ment of the invention consists

of a fluid pumenifofae pﬂ!@?&d?&/e@iféﬁ’@éatéiéla@!?; anot her gas, or else a
i quid such as a hydrocarbon or an aqueous [liquid. The fluid . punp

may be used in an et gMEly aWof l4RRE L HuBPRIhS & AGSe 1, NALIUEHhGANE FFont 20
exanple as a fuel injection punp and as a priner for a larger punp. It is
sel f- %H.sm'éq&ate;
10 Figure 3 and Figure 4 are respectively left-hand and right-hand elevations of
the fluid pump of Figures 1 and 2;

Figure 5 is a rear elevation of the fluid pump of Figures 1-4;
and

Figure 6 is a front elevation of a modification, as a second embodiment of

15  the invention.

With reference to Figures 1 to 5 of the accompanying drawings, a first
embodiment of the invention consists of a fluid pump 10 for pumping either air or
another gas, or else a liquid such as a hydrocarbon or an aqueous liquid. The fluid
pump may be used in an extremely wide range of applications, including for

20 example as a fuel injection pump and as a primer for a larger pump. It is self-
priming.

In this example, the fluid pump 10 has a box-shaped housing 20 with a front

plate 23 removably secured thereto by screws (not shown). The space within the

housing 20 is sealed from the exterior throughout by double track seals, and one



In this exanple, the fluid punp 10 has a box-shaped housi ng 20 with a front
plate 23 re ecured thereto by screws (not shown). in
t he %g’%\é éo is sealed fromthe exterior throughout e{)éﬂgggﬁmw
track seals, and one

WO 98/ 30801  example of this is shown between the housing 20 and the front plate 23, in the form
PCT/ GB98/ 00007 exanple of this is shown between the housing 20 and
the front platg z230-ring fche form of an Oring 19. The
housi.ng contains two identical spaced toothed pulley wheels 11, 12

rount ed for 1ot at | ofyyd RofsiGOERAIR! ARPIdRM: @a'xt addi ﬁpéﬁﬁ@t ic'y}ﬂ@élé’ s

pul | ey 5 wheel s mesh with an inter exi rrve

d i h h
botvoan i e purbdyERifoiaton i ZLEFHhEA plafie o pmsaté 99 s adtlrd g TRE B pavecyck
15 which is as wide as. . th drlveqlilelt re 1,

e Sloek Souheals aiseh Vil UM RN ertiedh Beitie O R Beh By Ancyatate Bt hersgme

drive belt 16 between the pulley wheels. Arcuate surfaces 21, 22 of the

guide 10 bl @raetiam 1ol Ab aétlwewfyh@ﬁ@aqyabﬁweﬁnttmﬁapvléedtwhqﬁsihe12rlé§p!een|ve

pul | ey wheels 11, 12 and assist in entraining fluid fromthe space
bet ween t he pulp by anfige lgsiidentlock e witigh is as wide st theedrive heltdts. veAehawrd &1 and
each respective pulley wheel 11, 12. The space between the

puI | ey wheel s Bigurel? te@guidebloak @S hak lieadgksimthich define tisolangtawéypopath td o |,
i.e. with the punp inlet, by symetrically-arranged fluid inlet 15 ports

31 32 and ln'@ivepbéw%?ob@uee?ﬁme%lm@?ﬁﬁﬁéélsf espethte/ Slifaceberie. of the dude
exanple, the inlet ports 31, 32 are on the rear of the fluid punp only, but

another — 49 blBé\l ﬁs%llow Slbsbiy mee;satmf trie @t 6 Pb EPUER: balegriiREet, 12
opposite those fluid ports, at the
and assist in entraining fluid from the space between the pulley wheels into the nip
between the drive belt 16 and each respective puliey wheel 11, 12.
The space between the pulley wheels 11, 12 communicates with a fluid
source (not shown), i.e. with the pump inlet, by symmetrically-arranged fluid inlet
15 ports 31, 32 and inlet pipes 31a, 32a connected respectively thereto. In this
example, the inlet ports 31, 32 are on the rear of the fluid pump only, but another
pair of fluid inlet ports could of course be arranged opposite those fluid ports, at the
front side of the fluid pump.
As indicated above, fluid in the space between the pulley wheels 11, 12 is
20 entrained by the teeth of the pulley wheels, and guided by the guide block 15, to
enter the region at which the pulley wheel teeth mesh with the drive belt 16. | The
fluid is compressed by the meshing action of the teeth, as the internal teeth of the
drive belt enter into the correspondingly-recessed portions between teeth of the

pulley wheels 11, 12. In this example, the teeth are of a constant cross section

25  across the width of the belt. In this particular example, in fact, the drive belt has an



front side of the fluid punp. As indicated above, fluid in

t he space between the pulley wheels 11, 12 is 20 entrained by the teeth
of the pul IWQ B8l s, and gui ded by the guide block 15, to PCT/GBIHM0BT t he
region at which the pulley wheel teeth nmesh with the drive belt 16. The '
fluid is conpressed by the nmeshing action of the teeth, as the-internal
teeth of the HTD profilgy ardhaesn 8D @itch with atIPemEpWidds pbiR PUhRS,are @5 de
portions between teeth of the pul l ey wheels 11, 12. 1In this
exanpl e, the Ha& standardof Hawexsnsanyrtonfigwations of betrand Z8illey wheelswhich@llowsit h
of the belt. In this particular exanple, in fact, the drive belt has an

3 WO 98[méBiEbhing with an associated fluid expulsion would suffice and could be
PCT/ GB98/ 00007 HTD profile, and has an 8 nmpitch with a 30 mMm

width: the pUlsh@étﬁutéﬁ%s%'pﬁﬁbpﬂétettdﬂﬁlfferenten@ﬂ&rﬁig&@d@xfdner’rtb\l\ever any
configuration of belt and pulley wheel which all internmeshing with

an associ aged flui g?r%x&%étdaﬂwewln&ﬁh'éélé E6uIgBe reaa&éh &ﬁa non- toot?%tpc%é ToHt ed

as approprlate to different engineering requlirenents.

the toothed PUlLEXHeel s &&LH gpb&n [ FRILARON: B uaggmgeéms# iopen QfoHn?t

even sinmply by a St Teient to kee
pat h around

flrst within the sealed hou5|ng
| have di SCOV@?%@’SEBQPYtW{Ee \Pﬂ]uaﬁfésseﬁﬁﬁﬁgasxﬁg the intermeshing teeth, and
that the gap between the housi n% and the belt and {I)ul I er%/ at | east in the
grh % S

10 interneshing radiAYR, discoverge ihatdthe dluidaigsRurppgd P msshipg jeethegnd
transversely, i.e normal to the plane of the pulley wheels and drive
bel t. For thi éhateti@oﬁapomwéﬁn pbe t kpusing an@lrf@edbglbo%'@d Pubeyi vi§ Isakt &1 theer

t he respective regions at which the drive belt engages tangentially

with the flDr stintamieshingorediopulid sychvaselel cauge tthe tbig to beesxreded Vransversely, i.e.
normal to the plane of the pulley wheels and drive belt. For this reason, outlet ports
are disposed in two pairs, over the respective regions at which the drive belt
engages tangentially with the first and second pulley wheels with their respective
teeth in partial engagement. In this example, the two pairs of outlet ports are all

15  cylindrical. A first pair 35, 37 is arranged adjacent the upper pulley wheel 11, with
one outlet port 35 at the rear and the other outlet port 37 at the front, facing in
mutually opposite directions. At the corresponding position over the second pulley
wheel 12, outlet ports 34 and 36 are also disposed on opposite sides of the pulley
wheel. In each case, the diameter of the outlet port is approximately 1.5 times the

20 spacing between adjacent teeth of the pulley wheel 11. However, the outlet ports
do not have to be cylindrical, and they could for example be slot-shaped or arcuate.
Their overall length, following the path of the pulley wheel teeth, is preferably in the
range of 1 to 4 times the spacing of the teeth, and advantageously even between 2
and 4 times the spacing, the greater length tending to reduce the back pressure and

25 hence the unwanted hydraulic braking.



teeth in partial engagenment. |In this exanple, the two pairs of outlet
ports are cylindrical. A first pair 35 37 is arra cRo/AReNt

t he upper pulqgey \?\?‘lleel- 11, with - one outlet port 35 at the rear and
the other outlet port 37 at the front, facing in nmut ual |y opposite

directions. At the Of{LSRANIE NHe RRBEL PRR KURE rbACcERHOAdatRUitEYores in the
wheel 12, outlet ports 34 and 36 are al so di sposed on opposite sides of the

pul | ey P{@l&ﬁ{g‘ %(:)3 g/hlﬁﬁg&itg\gé%ougih .oqiif’%r@ft%rndgﬁg;?]—.rﬁ@n@gfdkgtasoﬁrﬂc;V}/ri tﬁﬁ)eSt

appr oxi mat el y spati ng betwee jacent teeth o

pull ey heel” Ll SISl A0 R 89K Sea7 commEBcheLoNNa 1P B cute

Their. overall length, followi ng the path of the pulley wheel teeth, is
preferably in PRES 348378 range of 1 to 4 tines the spacing of the teeth,
and advant ageously even between 2 and 4 tines the spacing, the
greater |ergth tendThg Rudey evhasts tHe Rasle Privess iyeanrfixterpd prime fpevarhgot
unwant ed hydraul i ¢ braking.

4 WO 98/ &aRa) such as an electric motor through appropriate gearing. In this example, the
PCT/ GB98/ 00007 In this exanple, the outlet ports at the rear
comuni cat e W plimben®&r iisndiiviegly couplediauthé hgvetChuiby di tesouth thepiriiteus4 og toa
its left and right-hand sides, as shown nost clearly in Figure 2. The
outl et ports 34xi34f fRpmey.cate respectively with outlet pi pes
34a-37a. 5 The pull ey wheels, 11, 12 are driven by an externa

prime nover (not  The SRVMNeSHIR ARerdnEHRGUFESe ABIRtnd BiRUBA: 3PRHARKE at €
gearing. In this exanpl’e, the prinme nmover 1s drivingly coupled to the

o b e RrEhBAER O SRR 80 e g BTl e
fluid flow, yet sufficiently wide to allow relative movement. Preferably the gap is in
the range of 0.1-2 mm. The gap is particularly important in the region of the outlet
ports.

In the alternative examples where there is only one toothed pulley wheel,

15  clearly there would only be one nip region to use as the pump fluid outlet.

Clearly the efficiency of the pump, the velocity ratios and mechanical
advantages and other relevant parameters will be selected by appropriate design, to
suit the pumping requirement. For the pumping of fluids, | have found that it is
advantageous to set the width of the drive belt in the range of 0.1-0.5 times the

20 radius of the pulley wheel.' For greatest efficiency, | have found it ideal to have the
two pulley wheels equal in size, but this is not essential, and neither is it essential
for the second pulley wheel to be toothed, if the second pair of outlets is not
required.  Further, while two pulleys are provided in this example, a different

number could function satisfactorily.



10 inner surface of the housing is fairly constant and is sufficiently

narrow to restrict flurd flow, yet sufficiently wide to allow
rel ati ve noWerdBALS01Preferably the gap is in t he rangeP6T/@P%007,
The gap is particularly inportant in the region of the outlet ports.

In the alternative exanples where there is only one toothed pulley wheel,
15 clearly thereimthel preferey exempiee the peltiegf oolyursthane, akhauge omanplastics d

outl et. Clearly the efficiency of the punp, the velocity
rati os and nme¢hasigabre envisagedditdnbfagessedmponaitahatrtoe evieambelpsimaulkbentami | |
be sel ected by appropriate design, to suit the punping requirenent.

For the punpi ngo&ichib Whaleriall whay Aqligsiack teé puinped. Again, inadigaxaaprUise t 0
set the width o? the drive belt in the range of 0.1-0.5 tines the 20

radius of the p%'é)} Gvheshieele &om %Begr%géﬁer@d( Ttieﬁfe_e'?ﬁé#k)l)'orhaﬂ‘l%rftfﬂla'ﬁﬁ’oﬁléstii:§193|
two pul ?ey eel

to have the qual in size, but this is not
essential, _and neither is . tial . I el
Co et o R opobE ook 57 93, 48 o senibe A" 1RSSR s
Eﬂ;ﬂt)grer éo\mh:jl ]?qu{et \Aigiugﬁelar!ggﬁggggpgﬁg ¥§,gf gerls;?ext, Q{Jts fo?)r(n%gglp?ddu%ﬁgr% fctfl’seénevlnstaged

5 WO 98/ 30801 ' .

PCT/ GB98/ 0000hat an all-plastics assemptie wewd e egPepsae @nd; wauldepfer; gregtest

pol yur et hane, al'though other plastics. materials are envisaged. It is
of course i nmparcobaorny.t Rifferenteplastios endiedials giap bk wispe fagdifigient compopeper vi ous
material, when liquids are to be punped. Again, in this exanple, the
pul | ey wheel s are dfhemydrom iliusteafed tie Faglres hde Sneaskdeanr driveheat tS0epmophdsti cs
5 conpounds, and the pins 13, 14 are of stainless steel, the housing 20
bei ng of 10 this speed it developed a pressure differential of 0.8 bar, pumping water at 7.5 litres
per minute, with an internal pressure of greater than about 20 bar (300 psi). To
achieve this pumping action, the pump was driven by a 380 watt electric motor.
A second embodiment of the invention will now be described with reference
to Figure 6, which shows a variant of the first embodiment in a view corresponding
15 to Figure 1.
Instead of the guide block 15, there are two guide blocks 1,3 following part
of the periphery respectively of pulley wheels 11 and 12 which are driven in the

directions 4 and 2. This leaves more open space in the region between the pulley

wheels.



al umi ni u(rjn and the front plate 23 of perspex, but for mass production it is
envi sage t an all-plastics assenh uf;d be appro

woul d of f-erwé)rgggio econony— e gﬁ@'{e\‘\ﬁ\srﬂ &Sth cs naterpgélﬁlzéﬁ’ﬁmsh”
used for different corrponents. . PLACE‘D‘G pu

D i | res |
1 to 5 has be ja/e t 150 lﬂ“lmﬂﬁmu Hﬂlﬂm
prestsure di Lfﬂe‘r‘_ﬁm%l no? 0.8 b!ilro punpi ng vvater at|§ §p|ltl’
mnute, wt n int f
Tlo : atch?‘eve t/?rfln‘appuﬁr{?eéoﬂfﬁr%lr% angrﬁﬂ'ESIB/ foB%@deﬁQ%‘fbsggjnbﬁﬂ@ly(éﬂl%Iééﬁﬂo)
electric no
be described @ CRTESAOSALGY S xternaﬁy-t%f)g\e |§§f @né(ﬂ%hé’@ﬁ%ﬁs %’%grgf&aﬁtgégf e
the first enbodiment in a view correspondi

I nstead of t heJUids. d¥ie) Breferaly takes the form p ssaweptﬁ'le 'a'&eeﬁ sHarst (oM Hig

part of the periphery respectively of pulley wheels 11 and 12 which
are driven5i n perigneter of the fiisk péitely ovieeh %ﬁddﬂghflﬂﬂ@ngéav@@'%% Ghyerediande in
t he regi on between the pulley wheel s.

6 pulley wheel, and means for coupling the matipn of the first pulley wheel and the

drive belt to that of an external drive; the housing having a fluid inlet port
communicating with a space between the pulley wheels and the belt guidé, and a
fluid outlet port closely adjacent the region at which the drive belt engages
10  tangentially with the first pulley wheel with their respective teeth in partial
engagement; whereby motion of the first pulley wheel causes fluid from the space
between the pulley wheel and the belt guide to be drawn into the nip of the first

pulley wheel and the drive belt and then to be expelled under pressure to the fluid

outlet port.

15 2. A fluid pump according to Claim 1, in which the belt guide is a second pulley
wheel.
3. A fluid pump according to Claim 1 or 2, in which the fluid outlet port faces

one side of the first pulley wheel so that it receives fluid expelled transverseiy

thereof, generally normal to the plane of rotation of the drive belt and pulley wheels.
20 4. A fluid pump according to Claim 3, comprising a further fluid outlet port

transversely opposite the said fluid outlet port, so that it receives fluid expelled

transversely in the opposite direction to the fluid expelled through the said fiuid

outlet port.

5. A fluid pump according to Claim 2, in which the second pulley wheel is

25  correspondingly externally toothed, and the housing has an additional fluid outlet

s Sheet Has Been Replaced
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CLAI MS: 1. A fluid pu i sing: an externally-toothed first pulley
wheel (11); a second puM H”Jmﬁ“' paced from a periphery of the first
pul | ey wheeWO(OBEP8015n en i f -toot hed drive belt F%&GI??P’PW%QI y
coupl ed to and w apped around the extetnally-toothed first pulley wheel and
t he second pulley wheel; a fluid-tight housing (20? contai ning the drive
belt and the fRYEEI0aSY 28idsnidhe (RIIABNHER e drva st epgagasiprgangaihwitiitsi on
of the first and second pulley wheels and the drive belt to that of an

ext ernal dri vesecand lpulley whealwithdineir respective teettie innrartidl eggagamanti cating with a
space between the first pulley wheel and the second pulley wheel; a fluid
outlet port (38) cladghid pacpareotdinghte Cleigi 6ninvvaica thédodsing @adeal $till(flibher
engages tangentially with the first pulley wheel (11) with their respective

teeth in partiflid @0IRYSIFEREnsvRRENAorpaSRE tH 95 dodRibnliaRid 6&ieMpbRi So A it
space between the first pulley wheel (11) and the second pulley wheel (12),

the oui de b ockectibal 1iepen rsiredintnadhassilidifopor ti on of the belt

whi ch in use approaches t flurd outliet p and a second face

oo 2P B Bt PRI Bt bk S BB
second faces of %4l 49,00k, Mol o B POLOL AL S 1 SR SRt e

wheel (11) than the djstance between a | ocation where the belt (16) cones
out of mesh wiTR o HE ¥t Rylepwheahaniibe AriyeRs!t Ziprimedanesiicigntiy gfide Brallow t he
second face of the guide block (15), said second face of the guide bl ock

i ncl udi ng a poEiatiyp mMevesent Ruteswdfisienty ramrow tF resyict fliddowvn an are around t he
peri phery of the first pulley wheel (11), and a second portion which
extends fridm the fi Adiuipump @acerdiag té Clammsaiio wideh {hlegropsinglesciobgs thet drive of
the first pulley wheel (11) causes fluid fromthe space between the first
pul | ey wheel (4 witarednainey gapdeebivbeke eddept far the shidispadenbeiwbbre ting puliey
between the first pulley wheel (11) and the drive belt (16) and then to be
expel | ed underwpeessane the salte fifil ubdleDpbhetarpodibsely adjacent thd. surfacA &4 tHed
punp according to claim1l, characterised in that the housing (20) and drive
belt (16) havecdrlfg@b@b@h?\@amg,yvf,waa;tw}h@aét a portion of the belt path around
the nip of the first pulley wheel (11) and the drive belt (16), a narrow

gap sufficientdy w AgjtdPp@hp @btdr8hatd ¥Ry ARGt iswhith eeemlid vu@rddw to
restrict fluid flow, and the fluid outlet port (35), where it comrunicates

WLh the SIBACCORINCR o Wiad LS BloBUh i SHadheeh ditid fiépﬂxlﬂe{??‘vjf%li. ve belt (16),

lies wholly wt e area Ined by the outer surface of the drive

bel . . . - . .
cﬁaf' a((:t1 22 i sed31| Ori t h§tf€uiﬁgﬂp$3?§or@ﬁ§%t& llagrgréf' ?Q ngfd h&%esg{do\ﬁétﬂlsc%ﬁe St ”?tt%) t

fi |l wheel it ' flui | led . I
Lher ool . gener SGSiarRaPoIcS o Bk Poivaen 2ehda TRE ehBeals pRENE8er

pul | ey wheel s. 4. A fluid according to claim 3, characterised in
Phat 3 fur ther TH1 ui 8 THist s BEedt 5 CREn i it vicBrls B4 6PD oBIBR IT0% he
said fluid out(g?t zoé)rt, so that it
g-20 mm.
20 12, A fluid pump according to any preceding claim, in which the drive belt has a

width in the range of 0.1-0.5 times the radius of the first pulley wheel.

13. A fluid pump according to any preceding claim, in which the drive belt is of a

plastics material.

14, A fluid pump according to any preceding claim, in which the housing and

25  pulley wheels are of a plastics material or of different plastics materials.
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receives fluid expelled tran ﬁmmwmwa\mpposi te direction to the fluid
expel | ed tr\ggtabgg odgie said fI M‘ 35) 5. A ol ¢lsdaotn
according t ny precedi ng cl ai nf charhcterised in that the housi ng (20)

has an additional fluid outlet port (34) over the region at which the drive

belt (16) engages tQmgRNSurAD lakcyvding tb@ﬁy%ﬂ@@é&tg)uﬂairﬁyfumgeborﬁﬂr&)ngﬂbtdﬂmiéﬂelr
respective teeth in partial engagement. . A fluid punp according to

claims, char aglerl g ol bRl B Ue RS ik #ontges 2 St urther flui g

outlet port ( trans rse y opposite the sard additional fluid outlet

port (34), so 1tshat A%Iu de&%hfrf%ﬁccg'hlﬁéqo %ﬁg? é @%rﬁt’etro?@n}s‘mggé hig rg%%t te

direction. dny precédi ng claim

charact o a0 L 1, WS 110 ra%ra%'e%% BRaedas BRGbewedTiTY bo oS,

wheel (11). 8. A flui d punp according to claim?7, characterised in that
the said widdt rensFthe Reusingl et port or ports (34-37) corresponds to the width
of between 2 and 4 teeth of the first pulley wheel (11). 9. Afluid
punp accor di ngit.o cAafluid 2purppaaesording dedClaimt méit in hehighai the nemtraming ameass i n
t he range of 0.1-2.0nm 10. A fluid punp according to any preceding
claim charact@mmidsia thiaputidye wieelvéridirely codplpdhiasthe fidstiahd i secbhe puliege
of 0.1-0.5 tinmes the radius of the first pulley wheel (11). 11. . Afluid

punp accor di Ngyh&elSBY nid=Re of eR@ridl &eth whidh hedsshewitts eteral tdedt ot b dhvieureitbel t
(16) is of a plastics material and/or the housing 20 and pull ey wheels (11

rlnig 28 gf a phashidgefRhebeRly fchOhat AFPAoH W diibif REeRbIr R @6hdcts by the

10  external teeth of the third puliey wheel, and the fluid is transferred to the gap by
means of the intermeshing of the teeth of the pulley wheels.

18. A fluid pump according to any preceding claim, in which the said fluid which
is arranged to enter the space beiween the pulley wheel and the beit guide and
which is expelled from the housing is air or a different gas.

15  19. A fluid pump according to any preceding claim, in which the said fluid which
is arranged to enter the space between the pulley wheel and the belt guide and
which is expelled from the housing is a liquid.

20. A pumping system comprising a main fluid pump and a fluid pump according
to any of the preceding claims connected to the main fluid pump as a primer

20  therefor.

21. A fluid pump substantially as described herein with reference to the

accompanying drawings.
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