FLOW EM TTER UNI TS MOULDS FOR USE | N THE MANUFACTURE THERECOF FI EL%?P HE
I NVENTI ON The present invention relates to flow emtter units and

for use i-n the manufacture thereof. 5 BACKGROUND OF THE_| NVENTI ON Fl ow
emtter units have now been known and used for many year Esrtlbw a1
irrigation, for ensuring the drip irrigation of crops. F FﬁﬁFET

proposal s have been put forward, sonme of which have been n@ ypcg ]g
practice, for suitable nechanisns, knawj as emtter “whtch-en

that a supply irrigation flowis delivered to the crops to be 1rrigatea T
the formof a drip having a specified drip output rate. It is known to be
desirable with such emtter units that the unit should be capabl e of
supplying the drip outflow at the required rate and, at the same tine,
shoul d be mininmally susceptible to blockage as a result of grit 15 or

other inpurities to be found in the irrigation water. It is, of course,
desirable that emtter units which are designed to satisfy these require-
ments shoul d al so be capabl e of ready and econom cal production and ease of
use. To this end, there have been many prior proposals which

FLOW EMITTER UNITS MOULDS FOR USE IN THE MANUFACTURE
THEREQOF

FIELD OF THE INVENTION

‘The present invention relates to flow emitter units and
moulds for use in the manufacture thereof.

5 BACKGROUND OF THE INVENTION

Flow emitter units have now been known and used for many
years, particularly in irrigation, for ensuring the drip irrigation of ‘crops.
To this end, many proposals have been putﬂ forward, some of which have
been employed in practice, for suitable mechanisms, known as emitter -

10 units, which ensure that a supply irrigation flow is delivered to the crops
to be irrigated in the form of a‘drip having a specified drip output rate.
It is known to be desifa_ble with such emitter units that the unit should
be capable of supplying the drip outflow at the required rate and, at the
same time, should be minimally susceptible to blockage as a result of grit
15

or other impurities to be found in the irrigation water. It is, of course,
~desirable that emitter units which are designed to satisfy these require-

ments should also be capable of ready and economical production and
ease of use.



have attenpted to fulfil these requirenments to a | esser ater degree
:Anmong these prior proposals is the subject of our prior

4,060, 200, in accordance with which the emtter unit wa LJB%)%%%%T
a flowduct of specific shape and having relative di nensijoggel.Yi 8 let _____ a
specific range. The proposals nmade in our prior patent

i ncorporated in emtter units which have been manufactured and sold

t hroughout the world with a consi derabl 2 -degree of success: The present

i nvention allows for the production of emtter 10 units having radically
I mproved performance characteristics. SUVMMARY OF THE | NVENTI ON According to
the invention, there iFoPh¥iedadifdte tvel Béeﬁlﬂhhniﬂ?ﬁcﬂg ¥épdsa¥eaiisch or
defining an el ongated fl owduct havi ng a flowduct 1 [ nFet and a fl owduct
outl et and ahawg attempied 3o dulfibithese sequisemeaspa a lesser OF giaaterdegreene

fl owduct inl : , . f . Sl 00, Rrcentral
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havi ng a w d4,060,280din accordance with edidels ithe emitterf ymity wascpravidéd edtled
respectiyely ei;t her, si de..of, the contrpl dyct, a 20 , opening,into the
control &Ect ?'?E%‘Eﬂu? Qﬁ,;p&ggfkggh@e %‘H?g‘aglé’c%"’gépﬁﬁ r%’é‘fef‘ﬁ‘@&s &é‘t’\ﬁe&ﬁh‘a“ pai r of
adj acent si dg spab \ ' f e i ng set
of baffles, be Weigflc ﬁl}% p'gﬁg @g%ﬁﬂ??ﬁ%ésfﬁ ?%%I%ﬁm%ug%t%ﬁfg{eé%qgwfl owduct
side wal |l ; elRePrparated lnavmgebawusewb{)ogehm: lbeenamanpfactnred and sddf | e

edge of widt @Tﬁ'f ' the h et~ bei ng
respectivel y% ct. gg tls‘%ﬁ%ﬂ%t‘ﬁ%‘l }ay@qxﬁ.\?éaé;#ggf% ﬂégx%.@gof;%}cg?sg) of the ,
The present invention allows for the production of emitter

10 units having radically improved performance characteristics.

SUMMARY OF THE INVENTION

According to the invention, there is provided an emitter unit

having wall means for defining an elongated flowduct having a flowduct

15  inletand a flowduct outlet and a unit inlet and a unit outlet respectively
coupled to the flowduct inlet and the flowduct outlet; said flowduct
éomprising a central elongated control duct of substantially rectangular
cross-sectional shape having a width a and two sets of successive like flow
pockets located respectively on either side of the control duct and

20 opening into the control duct; each flow pocket of said sets being defined
between a pair of adjacent side walls of a pair of successive baffles of a
corresponding set of baffles, between first and second opposite flowduct
walls and a flowduct side wall; each baffle having baffle side walls
terminating in a baffle edge of width ¢ and of height b, the baffles of one
set being respectively dirét_:ted sub;tantially towards the mi'd-points of the
inter-baffle regions of the opposite set; the baffle edges of each set of
baffles being substantially- aligned and defining one pair of opposite
longitudinal sides of the-control duct, the other pair of longitudinal sides

25

of said control duct being defined by first and second opposite control
30 duct walls, the aligned edges of one set of baffles being substantially
parallel to the aligned edges of the opposite set of baffles; the dimensions

of a and ¢ relative to d where d is the minimum throughflow spacing in



Fnter-baffle regions of the opposite set; the baffle e T
baf fl es bei ng substantially aligned and defl ning one p rRE(?F-AG
| ongi tudi nal sides of the control duct, the other pair Wf |ongig §OV&30....
sides of said control duct ‘being definegd by first and sgdea®l-oppasit-

control 30 duct walls, the aligned edgés of one set o es being

substantially parallel to the-aligned edges of the opposite set of baffles;
t he di mansmns f a, anq c relative to d wher

e el Qaf Bovet hefwhmn Sucmrivechpboiay Sitreied Bt B piguant! ov

baff| es bei rtaatse@i&sfsha;taﬁuhu@sn%éshagé oed’»sa 4R7d bNfes'sabs@nkRM ircihd a |ies
substantially 1h the range [érr]. be undérstood that, “as used in

t he present rspgsl(ni‘QAQB tion, the term "al ignnent of the edges of the
baffl e teeth" incl udesI

al i gnment al ong snoot h tcﬂil%&m‘g‘lfgl |§§ge‘?,‘%}a{£ g%&s ﬁ&egE “ngépgé?cﬁblcﬁal v

rly,
referencgs tohhthes tothi Oilx%mﬁbnﬁ%f ke rgiges of slestizeffle feekl” Hrttdagnbar

cross-sectional shape"” include such control cts _where-one or both of the

Opp]?SI tgl cor@ply aligamend| alongostraight lingsghut w'fiqm\lfksamﬁm. along,sgooth i
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shoul not .be greater
duct as being of substantxally rectangular cross-secnonal shape" include

such control ducts where one or both of the opposite control duct walls
10 are slightly curved or inclined. |

_ Preferably, the depth e of the baffles, i.e. the extent to which

the baffles project into the flowduct, should not be greater than 1.5d.
It has been found that by providing an emitter unit with a
flowduct which includes a central control duct having rélative dimensions
15 as defined above, the efficiency of the emitter unit_, when this is
considered in terms of its ability to reduce the water flow pressure for 2
- given flowduct length and minimum throughflow spacing is considerably
increased as compared with known emitter units. As a consequence, it is
possible to achieve & requiréd outflow rate with a flowpath length and
a number of baffles whicki are léés than those with such known units. In

this way it is possible ‘to teduce the: size and consequently the productmn
costs of the emitier units. .

20

Furthermore, with emztter umts m accordance with the
present inven;_lon and .prowded with such a c,entral control duct, the
s_enSitivity of the outflow rate from tlhie emitter unit to variations in
inflow pressure of the irrigation water, is comparatively low. This
reduction in sensitivity to pressure variation leads td'very considerable
advantages both when the émitter units are not provided with specific
means for guarding against pressure variations, and even when the
30  emitter units are provided with such means, seeing that in the latter case
the means for guarding against pressure variations can be of simpler, and
more economical construction, than hitherto.



It has been found that by providing an emtter unit
I ncl udes a central control duct having relative dinen

iMME*&EE'aEﬁ
above, the efficiency of the emtter unit,

when this ijls coniige‘gwjm t
of its ability to reduce the water flow pressure for pateeh - FHOWCOET
| engt h and mi ni mum t hr oughf | ow spaci ng- #s consi der abl as
conpared with known emtter units. As a consequence, it is possible to
achieve a required outflowrate with a flowpath |Iength and 20 a nunber of
baf fl es whi ch are | essltiisbeliehed that, witlcemittemonits imaceordance wiith they it is
possi bl e to .reduce t si ze angd.,cons ently the p tipn cqsts qf the
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sensitivity of the outflowrate fromthe emtter unit to variations in
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In accordance with a further aspect of the present invention,

aD.

th
d nore
10  there is provided for use in an emitter unit comprising an emitter unit
- body and a. cover member therefor, an emitter unit body having wall
means for defining an elongated flowpath ha\}ing a flowpath inlet and
a flowpath outlet, said flowpath comprising a central eloﬁgated control
path of ‘substantially reci_étngular cross-sectional shape having a width a
15 and two sets of successive, like flow recesses located respectively on either
side of the control path and opening into the control path; each flow
recess of said sets being defined by a pair of adjacent side walls of a pair
of successive baffles of a corresponding set of baffles, a base flowpath
wall and a flowpath side wé_ll; -each baffle l_iav-ir_lg baffle side walls of
beight b and terminating in a baffle edge of width ¢ a.n’d of héightﬁ, the
baffles of one set being respectively directed substantially toward:s the
mid-points of the inter-baffle regions of the opposite set; the baffle edges
of each set of baffles being substantially aligned and defining one pair
of opposite longitudinal sidés of the control path, the aligned edges of one
set of baffles being substantially paraliel to the aligned edges of the
opposite set of baffles; the arrangement being such that ¢ lies substan-
tially in the range 0-0.25d and a lies substantially in the range 0.2d-0.4d,
where d is the minimum throughflow spacing in said flowpath between
successive, oppositely directed baffles. -

20
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30 In accordance with a further aspect of the present invention,

there is provided a mould for use in producing, by injection moulding, an

emitter unit body according to the present invention, which mould



-4- 1t is believed that, with emtter units in accordan eR#E{Céi\P@N
_invention, the vulnerability of the emtter unit to bl ogkage by grl.{

sedinment or the Iike will be reduced as conpared with k edqigw
reduction woul d appear to be a consequence, on the one of the 5 "
possibility, in accordance with the in$ention, to produce emtter units
havi ng shorter flowduct |engths and/or reduced nunbers of baffles and al so,
on the other hand, of the intrinsic nature of the flow conditions

prevailing tomiphises hqudwmtbodyr,laaemw?mr eidner Havihparurdipantwidtht he
present invention, 10 there i s provided for use in an emtter unjt

conpri si ng SHTERPPRENE IR theoyidthaalianf the eontrahpath exienskiBg outrofeditt er
unit body hayj ; f def & Qi ; OdYeRE si eng a
flowpath i n?‘\eﬁtlﬁg'}lg%gh? ov\ggf Aﬂ%‘at ?‘tédt!a @g@gﬁ%gﬁ:ﬁ%%ﬂ SI nlgs‘gé\cbgnt ral
el ongat ed cdhe spacgraglament amdshaped 46 constitutarnegativerfosm of thé dilew shape

-havi ng width a 15 Nt sets af successive, lLike.flow recesses |ocated
respect i vel y SO ?ﬂg?"i‘gflﬁé\ql}f: W@t‘(YSiPFIHI ostspsé‘tlﬁ b&rﬁ@°§>ﬁ’8¥ﬂ%8°}‘ﬂ§8‘i e
control pat fsai_ceggxbefrlaan@aepﬁﬁeﬁbyiabdaﬁ_ef defiakd theledgerest Siddatdies. of

adj acent side walls of_a pair of Successive baffles _of a corresponding set

f
of baffles, a base fl oRfeferrblyithe spacer elesmanitis constitutad by adispleset | e
havi ng baf f | is ' ' ' [ f] e edge
of i dth o o ifktRleptaciabiflocall (Y oS8 kB Lgh AThE AR nRRlg
directed substuniforhl widdweotesporadingdtopohatwidih ohsaicispactmeldmentgi ons
of the %posé}t%naﬁ}g tﬁr%%ggas];{d gen%xdzﬁepsortion of said body, the negative form of .
said baffles opening into said channel.

SHEET

DESCRIPTION OF THE DRAWINGS

For a better understanding of the pi‘esent invention, and to
1S show how the same may be carried out in practice, reférence will now be
made to the accompahying drawings, in w_=.h'ich' .
Fig. 1 is a perspective view of a fiist form of emitter body member
.for an emitter unit; - |
Fig. 2 is a cross-séctional view of an emitter unit incorporating the
20 body member shown in Fig. 1, taken along the line II-II;
Fig. 3 is a schematic plan view of a flowduct in the emitter body
member shown in Fig. I; |
Figs. 4 and 5 are respective perspective views and-Fig. 6 is a plan
- view of further forms of emitter body members in accordance with the
25 present invention, |
Figs. 7a, 8a, 92 and 10 are respective ﬁérspective views of one of
the elements of two-element moulds used in moulding the emitter body
members shown in Figs. 1, 2, 3, 4, 5 and 6; and |
Figs. 7b, 8b and 9b are respective schematic cross-sectional views
30 of the twb-piece moulds shown in Figs. 7a, 8a and 9a.



of each set of baffles bei ng substantially aligned and df T
. opposite longitudinal sides of the control path, the ali E’gg@gﬁ@gﬁﬁ%m

25 set of baffles being substantially parallel to the ' ed} gdﬂgg %t hg
VAe t- M ase

opposite set of baffles; the arrangenment being such thatllc 1 ig5"&

tially in the range [err] and [err] Iifs substantially in the range [errJ,
where d is the m nimumthroughflow spacing in said fl owpath between

| n accordance with

successi ve,

4

oppositely directed baffles. 30

a further RNFBAILED DESGRHEXBION OF SREGAFIC BMBORIMENTSed a moul d for

e e R s S LY RS

a central

spacer el erfeatviligy fog aademiiledr desoripitivre of it entbodimient tdfeand sthivterf a of
pat h extendi ng out, of a central .pqrtion of the body, and a

Jrand apemigieginit iR¢RIPOFAHAE suFh FApRAmmembeiay ¢ o

the control
moul d cavit

constitgte ' VAT he .
negat i vg foa}r(r:]a_gﬁdaei ‘gltglgt?‘ |fé]l %}%S{)A}QRLEEWO% agB%ﬁ@%%{%ﬁ; éﬂﬂcgﬂéikgﬁ%ﬁ#, wher eby
the |atter iggftheconstrectionef this andiathbnéfmitter uRitsfiin asbordanice witlatles el enent
I's constituted g#?

t hr oughgoi n‘é“’&ﬁ
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ei ng bounded by sal pac

elongated body member: 1a formed of a suitable plastics material, in
which has been formed by moulding an elongated flowpath 2. - As seen
in Fig. 2, the body member 1a is sealingly bonded to an internal surface

of a conduit, the latter therefore constituting an effective cover member

. 1b for the body member 1a so that the cover and body members together

15
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form the emitter unit, the cover member defining with the flowpath2 a
flowduct 2a. The flowpath 2 comprises a central, elohgated control path
3 (seen clearly in Figs. 2-dnd 3 of the drawings) of substantially rectangu-
lar cross-sectional shape, havin'g'a width a and a- height b. The cover
member 1b defines with the control path 3 a control duct 3. On either
side of the control path 3 are two sets of successive, like, flow recesses 4a
and 4b, each of the flow recesses Qpening into the control path 3. Each
of the flow recesses 4a is defined between a pair of adjaceni_'sidg walls
(5a, 6a) of a pair of su_ccessive baffles 7a of a first set of baffles 7a.

Similarly, each flow recess 4b is defined between a-pair of

adjacent side walls Sb and 6b of a successive pair of baffles 7b of a set
of baffles 7b.

- The cover member 1b defines with the flow recesses 4a-and
4b correé'ponding flow pockets-4c and 4d.

The baffles terminate in baffle edges 8a and 8b of
substantially rectangular shape of height b and of width ¢ (see Fig. 3).
The edges 8a and 8b of the baffles 7a and 7b are respectively aligned
along opposite longitudinal sides of the control duct 3, the control duct
being furthermore defined between a base wall 9 (which base wall also

a displace- able insert displaceably located in a central
Rl havi ng a _uniformwdth corresponding to the wdth of
As seen in Figs. 1'and 2, the emitter unit comprises an . '



10 extending through said central portion of said body;—ﬁW
. of said baffles opening into said channel. DESCRI PTI ON (;528 NSHEFDr
a better understanding of the present invention, and to %lga shp Ngvlfgw
sanme nmay be carried out in practice, reference will now t?rrau:le g thes..

acconpanyi ng drawi ngs, in which Fig. 17i~s a perspective View of _a 11Tt
formof emtter body nenber for an emtter unit; Fig. 2is a

cross-sectional view of an emtter unit i ncorporat| ng the 20 body nenber
shown i n Ficgnstitutealeecoplaoay extensiomeof [therase Fvall of nhc pocketsAatand pl an

S are roopctdD A bt SnterinCilerhE of T cBFEY BlenitetThy Bakhibs fhs o o, ™

t her
forms of ef‘%ddl@ts ledyndet &y shéréfGrec defined chbotmicent Aecbate wallr $snthe

i nvention q%e 7a, 8a, 9a .,and 10 are respectlve perspective views of one
of the el enBPfkets

pod @ oppesithinterralogiriacslh af HigiFRYSIgIEMbEAR ter body
menbers sshown in Fi 9Spk figwddet Za cﬁnﬁﬁﬂnﬁ:aé%ﬁ&lt g?gﬁﬁdmere%ﬁ Wil ap are
respective schematic cross-sectional views t wo- pi ece noul ds
s hown i n Fi gmitténinlea 3bruhd}at an opposite end thereof, with an outlet chamber

3c which communicates w1th an emitter outlet aperture (not shown)
formed in the cover member 1b.

As seen in Fig. 3 of the drawings, the minimal throughflow
path between successive baffles of opposite sets has a dimension d whilst
the depth of the baffles 7a and 7b (i.e. the extent to which the baffles
project into the flowpath 2) has a-diménsion ¢

10

In the embodiment shown in the drawings, each baffle side
wall of one 'setiqf baffles is Substéntiauy parallel to the adjacent baffle
side wall of the oppositely directed set of baffles. Thus, the baffle side
wall 5a of the baffle 7a is parallel to the baffle side wall 5b of the baffle

7b, whilst the baffle sxde wall 6a of the bafﬂe Ta is parallel to the baffle
side wall 6b of the bafﬂe 7o. .

15

It has been found that with the construction of the emitter
.unit in accordance with the invention and with the dimensions a and ¢
relative tothe dimeﬁsicn'dzlyi'ng' within the range specified in accordance
with the mventxon, the eff1c1ency of an emitter unit as just described and
in accordance with the mventmn, ‘when considered in terms of its abxlxty
to reduce the waterflow pressure for a given flowduct length and

minimum throughflow spacing, is significantly increased as compared
with hitherto known emitter units.

20

25

Thus, with an emitter unit where the ratio of ¢ to d lies
substantially between zero and 0.25, the provision of a control duct 3a in
accordance with the invention having a dimension a wherein the ratio of
a:id lies substantially between 0.2 to 0.4 (preferably 0.3), results in the

efficiency of the emitter unit, in terms referred to abcve. being very
significantly increased.

30




REPLACEMENT SHEET -6 - DETAI LED DESCRI'PTI ON OF SPECI FI C EMBODI MENTS
Reference will first be nade to Figs. 1, 2 and 3 of t

d I
detail ed description of one enbodi nent of an emtter ﬁ%@%%‘ﬁ#ﬁ

emitter unit incorporating such a body menber in 5 c QrghISCNUWWthe
present invention, and the basic princigles underly- § e wonsrrer

of this and other emtter units in accordance with the 1 nventi on.
in Figs.

n

_ As seen
1 and 2, theemtter unit conprises an el ongated body nenber |a

formed of a suitable pPastbaffie e R ol Ba b S detide abgra Whicked by
moul di ng an el ongat ed owpath 2. As seen in Fig. 2, the body nenber la is
seal i ngly ba@ardddss tham45 nt prefietabdyléssabaof3®kt.conduit, the latter therefore

constituting an effectgve,cover nber |b.for the hod nber .l a.,so that
the cover and body rrengﬁrg‘ef{%’é?’m‘re &W?ﬁ‘st’ﬂ% %F#‘?‘f@r“éﬁg‘g,grﬁ&ercm member
defining wtfisd.he flowpath 2 a 15 flowduct 2a. The flowpath 2 conprises a
‘central, elongated contro] path 3 (seen clearly in Figs. 2 and 3 of the
drawi ngsP of subst ant i &S fpdicased sbove, iy addigion ta-the yRAFOEMeRL imike ng a

wi dth a and ' : My, e ' PR path 3
a control dugﬁfﬂg.bgg ogi ﬁ-g;‘rémgﬁée uoﬁﬁeé%%ﬁ?ﬁ R'Jggf rllm\?wahr tggﬁ\}\f)éqsr}%*tigé of
successi ve, Wwhea, nfdasured:imderns of faiuctiomdoflbyateafibwopreshere lpew unitesses

opening intogthe contr at,h_ 3, , h .of. the {/| r sses.. 4a i s..defined-
bet ween a p afio@aqgﬁegggﬁngi e R%Eﬁ?%, it is expect_eﬁWha?(iﬁe en%tt_er u;uLQ ‘fltl
accordance with the invention will be very much less prone to blockage

10  than with known emitter units. This expectation is based on the
following considerations:

a) It is believed that a considerable degree of turbulence is developed
in the flow pockets, and this in itself militates against the deposit-
ing of blocking sediment in the flowpath.

15 b) The fact that a free control duct or passage way is always main-
tained in the emitter unit has the result that even though blockage
may occur between successive baffles of a set, the control duct
should nevertheless remains free from such blockage.

¢) . To the extent that the control duct is an effective paséageway

20 ensuring free flow of water, itis possible so to dimension the cross-

sectional shape of the control duct so that it approaches a substan-
tially square shape, seeing that it is believed that with such a
| square shape the danger of blockage is significantly reduced. Itis
possible, with the construction'in accordance with the invention, so
25 to dimension the control duct so that its cross-section approaches -
a square cross-sectional shape. '
The substantial increase in the emitter efficiency in terms
of reduction in flow pressure per unit length of flowpath gives rise to the

following distinct practical advantages:

30 a For a given minimal throughflow spacing d it is possible to reduce

the number of baffles and to reduce the length of the flowduct
and this, in its turn, reduces the size of the emitter unit and the



(5a, 6a) of a pair of successive baffles 7a of a first _ -
Simlarly, each flow recess 4b is defined between a pai | BEPLAGEMENE SHEEE

wal s 5b and 6b of a successive pair of baffles 7b of alset 2§ @V%le
7b. The cover nember |b defines with the fl ow recesses 4abafa- 4%

correspondi ng fl ow pockets 4c and 4d. Jhe baffles term
8a and 8b of substantially rectangul ar shape of height b and of wdth c
(see Fig. 3). 30 The edges 8a and 8b of the baffles 7a and 7b are

respectively aligptshial 28quie@OR) tahaRhidi i Jileswith the awabpe! duct
3, the control duct bei na@l#lurtherrm?e gﬂtl ned bet welen al base wall 9 (which
base wal |l al so rediucthmmtprpduqsona costs! aRurthermene, ibrvorld nppsarsdowal | of

t he pockets 4c an I nt.er nal e er

Each of the flow g%@g')e'ttgggaﬁehﬁeguﬁboflé“tq?es#ﬁ%qgng@f‘Hgaﬁ%' e\feogﬁ)rggﬁ%ése wal |
9 of the pockets ammgstantrinsioslly eedi¢etivalanger 6L blockagé. t he cover nmenber
lb. 5 The fl owdugt 2a conmuni cates at one end thereof with an
enmitter i*hle®-3b ;F&Ia&weam'@wa&mr@ushﬂ%&wsqfﬁhﬁﬁn%d&eflpeto fthenber 3c

whi ch conmuni cat esofkidl difte Sith iR witth! £LaARE WifiCit(fheleonieyBendePtHRd I N
the cover nenber 1Db.
. the flowduct moduldr length (i.c. the longitudinal spacing between
adjacent baffles of the same set) is reduced (as compared with
conventional flowducts), and therefore a greater numbér of baffles

vJ

10 can be accommodated in the same flowpath length. Thus, as the

control duct width a increases (within the limits set in accordance
with the invention), it is possible to pbta'.in emitter units which, for

. a given spacing d, are of shorter flowduct length. This obviously

. ~ leads to an economy in size and therefore in production costs.

15 < It has furthermore been found that with an emitter unit in

accordance with the invention having a control duct of width a
lying within the prescribed range, the sensitivity of the emitter
unit to variations in water input pressure is significantly reduced
as compared with what occurs with emitter units where such a

20 control duct is not provided. Asa. COnsequencé of this significant

reduction in sensitivity to pressure vanatlons, the followmg distinct

advantages are obtained: .

(i) the dripper lines employing such emitter units are not
sensitive to the same degree to pressure losses along their
length and this facilitates the lengthening of these emitter
lines or the reduction of the d'iameters thereof. Similarly,

the dripper lines are less sensitive to the effect of topo-
- graphical variations; :

25

(ii)  when the dripper lines employ emitter units in accordance
30 with the invention and which are provided with pressure
regulating means, the variations in output which neverthe-

less would normally occur as a result of variations in



As seen in Fig. 3 of the draw ngs, the m nimal throughf|ow 10
- bet ween successive baffles of opposite sets has a di neffsStor—
depth of the baffles 7a and 7b (ie. the extent to whiclp RERLASEMENISSHERY ak
into the flowath 2) has a dinension [err] In the errbo:lii ment 1sgomj|vi%h
drawi ngs, each baffle side wall of ongapset of baffles L@%bst-ant--;-al.,.
parallel to the adjacent baffle 15 side wall of the op

set of baffles. Thus, the baffle side wall 5a of the baffle 7a is parallel

to the baffle side I f ffle 7b...whi ffle.side wall 6a
of the baffle 7a is“’?}gﬁ%f?'ﬁs? of B‘H? Rzg%ﬁf?‘r"ee“s&‘&% °\&A?§’lt‘1"t‘§§“3$°t"ﬁ§"€°5g'f le 7b.
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10  at the particular spacing where the outflow rate is minimal. Thus, at this
position one can operate with a maximum. throughflow spacing d.
Furthermore, at this position the emitter efficiency is least sensitive to

possible inaccuracies in determining the control path width a in the
mould:

15 Whilst in the specific embodiments illustrated in and

described with reference to Figs. 1 and 2 of the drawings, the base wall
9 of the control duct 3a is shown as being a co-planar and continuous
extension of the base wall of the flow pockets 4c and 4d, in the embodi-
ment shown in Fig. 4 of the drawings the base wall 9'is shown as being
20  slightly raised with respect to the base walls of the flow recesses 4a and
4b. |
In the embodiment shown in Fig. 5 of the drawings, the base
wall 9" of the control path is shown as being slightly inset with respect to
the base walls of the flow recesses 4a and 4b.

25 Whilst in the embodiments illustrated and described with
reference to Figs. 1 through 5 of the drawings the flowpath is essentially
rectilinear in shape,-it will be appreciated that the invention is not
restricted to such rectilinear flowpaths, but is directly applicable to
smoothly curved flowpaths, the concept of alignment of the edge surfaces

30

of the baffles with respect to the longitudinal edges of the control path

including alignment with respect to a smooth curve as well as alignment
along a straight line.



significantly increased. The baffle side walls 5a, 6
.angles which are less than [err], preferably |less than Bﬁ]’mwmémem
t he di nension e should not be greater than 1.5d. 5 ﬁg

i ndi cated above, in addition to the inprovenent in the P?*@ii-e-ne-y-- Y%
emtter unit as conpared with known em'i er units when neasured Tt
reduction of waterflow pressure per unit: flowpath |ength and per baffle,
it is expected that the emitter units in accordance with the invention wll

be very nmuch | ess prone to blo e, 10 n wth k ter units. This
expectation i s based on*PH¥t 1“1# B\%WBHQFBQFQWW&\QQ) i’f‘r PESYH i eved
that a consi ﬁﬁr&ﬁhﬁeﬂ‘hﬁrﬁ%ﬂf al $th6&FHE ?%rbéd‘(ﬂi"ihé’ﬂﬁ'@sdd’i &8, Eireulappckets,
and this initself mlitates against deposi-t- i'n bl ocki ng sedi nent

in the flowpélawpath is shpwn ipnkigs of thnairawngs@evmnma)lclrau&r flewpatisage way

b ockags may OmmrRelE shahl EicEltek] Glacll patiCZy bGaGET n phREE SOy | 10} "
shoul d neser trespezsiver samiofi fldw &ecésswﬁzuphzblfoahaod)etw)aen aljaédint sidé ent

that the control duct is an effectiye ssage
surfaces o succes?ive paeirs oe/ %apﬁe gga, » where the edge surfaces

of the baffles are respectively aligned about the.circular edges of the
control path 21,

The dimensional restrictions on the relationships between

10  the width a of the control duct, the width ¢ of the edge surfaces of the

baffles and the minimal throughflow spacing d in the flowduct are as

~ described above with reference to Fig. 3 of the drawings and will not be

gone into in any further detail. It is to be noted, however, that whilst in

the embodirﬁents described with reference to Figs. 1 through 5 of the

15  drawings the baffles 7a, 7b define with their respective side walls 12a, 12b

a curvature having a radius r in the embodiment shown in Fig. 6 of the
drawings this radius of curvature is minimal.

It will furthermore be appreciated that whilst, in the
example given above with reference to Fig. 2, the flowduct 3a is shown
as having substantially planar base walls 9 which are disposed opposite
a slightly curved wall 11 formed in the cover member 1b, the invention

20

is equally applicable to emitter units having flowducts wherein the base

wall is curved and the opposite wall of the cover member is either curved

or planar or where the base and opposite walls are shghtly inclined with
25  respect to each other.

An emitter unit, in accordance with the invention, can be
provided with a pressure sensitive element so as to limit variations in the
outflow rate with variations in an input pressure. :Thus, for example, the
emitter unit can be provided with differential pressure control means

30  such as that described, for example, in our US. Patent No. 4,209,133, With
such a unit there is formed in the wall thereof a recessed cavity of

extended dimensions as compared to the width of the outflow duct. The



20 ensuring free flow of water, it is possible so.to.di |
-Ccross- sectional shape of the control duct so that it &
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lL.Q
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cross-sectignal shape. .The substantial, i ease . e L tter efficiency
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consequence t hat

unit inlet or is otherwise exposed to the inlet préssure. The arrangement

is such that upon fluid pressure at the unit inlet exceedifig flow pressure

10 in the 'cavity bya predetermined amount, the membrane flexes elastically

tbwards the outlet aperture so-as to define with the rim of the aperture

a restricted outflow pa.th, thereby limiting variations in the outflow rate.

Reference will now be made to Figs. 7 through 10 of the

drawings, wherein there are illustrated moulds for use in producing, by

injection moulding, the emitter units shown in and described with
reference to Figs. 1 through 6 of the drawings.

15

‘ Figs. 7a and 7b illustrate the mould employed for producing

-the body member of the emitter unit shown in Figs. 1 and 2 of the |
drawings. Ascan be seen, the mould comprises a mould body 31 having,
on an upper face thereof, a mould cavity 32, the cavity including a
- central, ldngitudinal t_hrmighgoing channel 33 of substantially rectangular
cross-sectional shape baving a uniform width corresponding t6 the width
a of the control path in which is .;.lidably displaceable a correspondingly
shaped and dimensioned spacer insert 34. The mould cavity 32 is formed

on either side of the channel 33 and is so shaped so as to constitute a -
negative form 4’a and 4’b of the sets of flow _recésses 42 and 4b shown in
Figs. 1 and 2 of the drawings, and of the baffles 7’a and 7’b. As can be
seen, the cavities 7’a and 7°b constituting the negatives of the baffle teeth

20

25

7a and 7b open into the central throughgoing channe_l 33 and therefore,
in consequence the displaceable spacer insert serves to limit and ensure
absolute alignment of the baffle edges. Ascan be seen in Figs. 7a and 7b

of the drawings, the upper end of the spacer insert 34 is substantially



thé fl owduct modular length (i.e. the longitudinal spacing between adjacent

. baffles of the same set) is reduced (as conpared with Ta
flowmducts), and therefore a greater nunmber of baffles BE&‘&’é ENL§HEEE

accommodated in the same flowpath I ength. Thus, as th
increases (within the limts set in aggordance with t iUl
possible to obtain emtter units which, for a given spacing [err], afre ot
shorter flowduct length. This obV|oust | eads to an econony in size and

therefore |,08 QUHR LRl fealive Abm<of el (RIS EUSOCUP AL diftind t hat
wth an em h n

unit 1Tn accor ance i nvenii on hav I'ng a control duct
of width a therefprei tihi codsequenesche thmlerwageof tthe cmrtsol Ipalthywdl hehe

emtter unit to varj.at S t pnressyre is significantly reduced
as conpar edswsf‘ﬁn%gi’ ‘é@h?"éﬂ'\/\}vﬁa%g gﬁ? q%nﬁ%F Hmeyeé:egqgg [#S5¢58 an nd

control ducfedcpited withordfefchceAd Pilg§cl“§ﬁ&l‘296‘l‘3ﬁlé33r4\b‘in?55| gni ficant
reduction in sensitivity to pressure variations, the follow ng distinct

advant ades are obt ai néﬁlth(flh)‘l monld showpdn Figacls éﬁﬁl&hlpﬁgh%@@hwmﬂste[] _
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Nl ng o1
em tter |inasgative rfermohfcthd)ﬂowf réd&ﬁedlaametasrzs cohssgqaehce Sthe katittgr t he

dri pper lines.are less,sensitive fect of topo ra hi cal,
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accordance respect to the corresponding base surfaces of the flow recesses as shown
10  in Fig. 4 of the drawings.

In the embodiment shown in Figs.9a and 9b of the drawings,
the upper end of the insert 34 is raised with res;pect to the corresponding
surfaces of the negative forms of the flow recesses and therefore, in -
consequence in the emitter unit produced with this mould, the base wall

15 of the flowpath is inset" wnh respect to the corresponding base walls of
the flow pockets. .

" In the embodiment shown in Fig. 10 of the drawings, a
LCircular mould 35 is shown having a mould body formed with a central
circular channel 36 of substantially rectangular cross-sectional shape in

20  which is displaceably insertable a tubular.spacer insert 37 of correspond-
ing rectangular cross-sectional shape. This mould is for use in forming
the emitter unit shown in Fig. 6 of the drawings.

In the embodiments of the moulds shown in Figs. 8 through
10 of the drawings, the mould is formed with a central, throughgoing

25  channel in which is fitted a displaceable spacer insert which facilitates
not only the accurate disposition and spacing of the baffle edges but also -
variations of the depth b of the control duct.” The moulds in accordance
with the invention can be formed with a spacer element which is fixed
with respect to the mould body and which only serves for the accurate

30 disposition and spacing of the baffle edges.



30 with the invention and which are provije
. regul ati ng neans, the variations in output which nevert 3:' %SW&
normal Iy occur as a result of variations in tol erancg of theg NOV 'gaﬁ,
pressure-sensitive elements in the emtters, are signif %ﬁtw-rmﬁw il

(ii1) alternatively and within a given‘ﬁm'tter out put range it IS possible _
to allow for a greater range in tol erah

e for the 5 , ,
pressure-sensitive elenents, and in this way significanti JI"I"MIHHJWMI’W"I
costs of p\rﬁ%&ﬁ_ﬂ. By increasing the control path width & uftik [erlg;
the outflo ‘educes as [err] is approached whilst beyond [err] the

outflow ratg begins tarfiéemindheigiti haviey ewalle niiéhmddee agMafigognin .
operating 10 at the particular spaci ng where the outflowrate is m ninal.

Thus, at thelongased ifipwdpet (2a) bawingt 2 flpwdust Aplet i3 andaghomsinct paci ng
3 CFurt + . o . e j i
sensitive + oUEbalhd &' uhlt IBCARY ERCORMS [ipcRlively ElMseS L RRE L, o
in the rfoul floviduct inlet and the fléwidatt obatlee sajik fldwduotr@a)icomyrising
il : d.i d i bed \wi ef igs. 1 d 2.0f_th
i v nge. o REorRs ohRetesse ke ash moskeniide, 40 Msassih ifbpectinehgh.a

co- pl anar al&iih‘éﬁ'f;iddjupﬁslongitudinal median portion of the flowduct (2a); each

flow pocket (4c, 4d) of said sets being defined between a pair of adjacent

sidé"walls (Sa, 6a; Sb, 6b) of a pair of successiQe baffles (7a, 7b) of. a

10  corresponding set of baffles (7a, 7b), between first and second opposite

flowduct walls (9, 11) and a flowduct side wall (122, 12b); each baffle (7a,

7b) having baffle side walls (5a, 6a; 5b, 6b) terininating in a baffle edge

(8a, 8b) of width ¢ and of height b, the bafles (7a, 7b) of one set being

respectively directed substantially towards the mid-points of the inter-

15 baffle regions of the opposite set; the baffle edges (8a, 8b) of each set of

baffles (7a, 7b) being substantially- aligned , the aligned edges (8a) of one

set of baffles (7a) being substantially parallel to the aligned edges (8b) of
the opposite set of baffles(7b);

characterized in that the flowduct (2a) comprises a central

elongated control duct (3a) of substantially rectangular cross-sectional

shape having a width a, said flow pockets (4c, 4d) being located respec-

tively on either side of the control duct (3a) and opening into the control

" duct (3a), the substantially aligned baffle edges (8a, 8b) of each set of

baffles (7a, 7b) defining one pair of opposite longitudinal sides of the

control duct (3a), the other pair of longitudinal sides of said control duct

(3a) being defined by first and second opposite control duct walls (9, 11);

the dimensions of 2 and ¢ relative to d where d is the minimum through-

20

flow spacing in said flowduct (3a) between successive, oppositely directed
. baffles (7a, 7b) being such that ¢ lies substantially in the range 0-0.25d

30 and a lies substantially in the range 0.2d-0.4d.
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ext ensi on of t? wal | of The flow pockets 4c and 4d_.in t. adi -
ment shown in ﬂ l)aﬁ# m[f W ngs the base wall 9' i§ @n%%,ﬁeé%ﬁg
slightly rai sed*w d ﬂn the base walls of the f|low recesses 4a an
4b. In the enbodi ment showi in Fig. 5 of the drawings, HhgoadednNDy. of
the control path is shown as being sligh3 y inset with tespeet—to-t

wal I's of the flow recesses 4a and 4b.- 25 VWhilst in the
enbodi ments iy | ustrated. and .describeqd with reference to Figs. 1 through 5
of the drawi nég's_ t he fl(%vr\l/pa%t%l‘}q-‘l ?reé"é’é'ﬂ‘t 28 qlatmed Apngdpimn lehwperein wil |
be appreci at &pithfinste dontantli dudts wadils d$t,r ld)edohetialper ecti | i near

f1 owpat hs, blHontslidiRCld eﬁﬂﬁl" Al v,curved fl aths, the
concept of aljignnent of gﬁé e é%ﬁ§3#f§%§§§§§9%t0¥lPﬁguﬁgfPnggmﬂﬁh respect
to the |ongitudi‘nal edges of the control path including alignment with
respect to a snooth curve as well as alignnent along a straight |ine.
REPLACEMENT SHEET - 11 - A practical, enbodinent of an_em tter body nenber.
of such an e%"t.ter uni t%ﬁ"ﬁt}?nm P Glgdmed Ao dagmedenwhexedn
circular) fl&Adét Firstsieantriol Bupt &radfls H@,d1awi age, obiFeee wignCircul ar
fllowpath — respect to said first flowduct walls (9, 11). '
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4. An emitter unit as claimed in any of the
p;eceding claims, wherein the emitter unit is provided
with a pressure sensitive element so as to limit

variations in the outflow rate with variations in'aﬁ
input flow pressure. '

5. . An emitter unit as claimed in claim 4, wherein

there is formed in wall means thereof 4 recessed cavity
of extended dimensions as compared to the width of said

- duct, said flowduct outlet communicating with saig
cavity, there being formed in the base of the cavity an
outlet aperture spaced from the rim of the cavity and
having a rim area substantially less than that of the
recessed cavity, there being furthermore provided a
resiliently flexible membrane, one face of which is
juxtaposed with respect to the rim of the cavity and an
opposite face of which communicates with said unit inlet
or is otherwise exposed to inlet pressure, the _ '
arrangement being such that upon fluid pressure at said
unit inlet exceeding flow pressure in said cavity by a
predetermined amount, the membrane flexes elastically
towards the outlet aperture so as to define with the rim
of the aperture a restricted outflow path thereby
limiting variations in the outflow rate.

6. An emitter unit as claimed in any of the



conprises a central circular control path 21 bounded on e|t
reggel:tlve sets of fll)w lrlecesses 22a, I022b formeg bet ween gﬁﬁéf%%'gggﬁEET
99, §NAPIE. .

surfaces of sucﬂmu “ H baffl es 23a, 23b, where t eDé:I‘
of the baffles al i gned about the circul ajle

)CU(

control path 21. Thqf i'mensi onal restrtctéons on the relationshi ps between
10 the wdth a of the control duct, the wdth ¢ of the edge surfaces of
the baffles and thg m ni mal throughflom/spa0|ng [err] in the flowduct are
as descri bed BEE8GENINCLRIBS oncRPRHiFiRG an gmitkerhadnh@enbar iila) not be

gone into in hayihgrfbehedetRéteintan Sel&é@té@tﬂbwﬁ'ﬂwVﬁ), drh@in Whil st in
t he enbodi nen i ?Féfrégsg m&aﬁ?ref8§§ ce tg ﬁ% t hr ou 5 of the 15
drawi ngs t he bar 7 Fhe hs??u 139 stJ‘EEtEarR%S Sl 1s 12a,
12b a curvat uFESHQOthOaSﬂadlhedy memlbdne (eha)bobamm tshadefime Riigch 6 of the

drawi ngs thi ssagadi ¥3o@bathl (2 Uéslasf yw Il furthermore be
appreciated that whilst, in the exanp e glven a ove with reference to Fig.
2, the flowduct 3a is shown 20 as having substantially planar base walls

9 -V\ngi chlgre ﬂ?sposed opAnsemttaes| ught| ¥scolybedaln- ﬁaﬁ@r@pd]ﬂ?éﬂe cover
t
1 ow BaiflBRboR mbbgl Tk FRTLGRAR Euida G A TATHS o 1 ne

fl owmducts whereln t curve ? of the
cover nmenber FSn@uiker saifybadyr mphbexnr (da) wbeirg t $ea biselymbrogsdbstd e

wal I's are slight iyterahingdrehtl 38 samSESﬁ&uiQ e8&ila AL - idYe €M LT er
unit, in accorggr}ce with.th mven“}o
( communicating wi the 1nterlor of said conduit,

said unit outlet being formed in said conduit.

8. For use in an emitter unit comprising an
emitter unit body (la) and a cover member (1lb) therefor,
an emitter unit body (la) having wall means for defining
an elongated flowpath (2) having a flowpath inlet (3b)
and a flowpath ouflet, characterized in that said
flowpath (2) comprises a central elongated control path
(3) of substantially rectangular cross-sectional shape
having a width a and two sets of successive, like flow
recesses (4a, 4b) located respectively on either side of
the control path (3) and opening into the control path
(3); each flow recess (4a, 4b) of said sets being
defined by a pair of adjacent side walls (5, 6) of a
pair of successive baffles (7) of a corresponding set of
baffles, a base flowpath wall (9) and a flowpath side
wall (12); each baffle having baffle side walls (5, 6)
of height b and terminating in a baffle edge (8) of
width ¢ and of height b, the baffles of one set being
respectively directed substantially towards the mid-
points of the inter-baffle regions of the opposite set;
the baffle edges (8) of each set of baffles (7) being
substantially aligned and defining one pair of opposite
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provi ded with’ re sensitive element so as to lim
-outflow rate Vﬂ[’"rﬂg@”ﬁuﬂtjﬂ,l an input pressure. Thus,
emtter unit camC N Wi h differential pressure
such as that described, for exanple, in our US. Patent

such a unit there is formed in the warll{hereof a recess
ext ended di nensions as conpared to the wdth of the outflow duct. The
REPLACEMENT SHEET, - 5 | er _¢o ni.caie Ltht Cawity. S
formed in th °B§%§'u?)lf2mfi%esg§§f’t?gaﬁrﬁ%u‘f?@{xé%\éﬁ%g‘?e@bhg%#f?%ﬁ%e rimof
the cavity aeddesvi(8d efr omeaset efibbafifileal [V) | keing hsmbsbantibdiline

recessed cavi I @ C ORY L I f i h f avity a
short slit WE%%ﬁl%%%ﬂ?Og%ﬁei§?%8?%§ %ﬂ??gt@ggggfu?%§ ?%géif?g ?%??%ﬁrnnre
provi ded a r &&fifil&s |y )| ShepPErABESPERE, PERRIT SBEDFRYRI €h118S| uxt aposed
Commun; oot o5 Apth Saat o et o o Rt e chassed 16 the inlet
pressure. Thé%%?rgﬁgghéﬁ&lﬁg gb%hrghgf Bﬁgﬁ'Prﬁéa gﬁggéugéigtgﬁﬁe uni t

i nl et exceedimHgimuny threnghfd owOspaginge inagpigd ElowppthdéedrhehvweaeBnount ,

the nmenbrane dycbessiaS dpplditd1PVAFecad BuFFeksaggyture so as to define
with the rimof the aperture a reStricted outflow path, thereby limting
variations in the outflow rate. :

9. An emitter unit body as claimed in claim 9,
wherein a base control path wall (9) constitutes a

continuous extension of said base flowpath walls (9,
11).

l0. An emitter unit body as claimed in claim 9,
wherein a base control path wall (9, 1l1) is offset with
respect to corresponding base flowpath walls (9, 1l).

. 11. The invention as claimed in any of the
preceding claims, wherein each baffle side wall (5, 6)
of one set of baffles (7) is substantially parallel to
the adjacent baffle side wall (5, 6) of the oppositely
directed set of .baffles (7). |

12. The invention as claimed in any_of the

preceding claims, wherein ¢ lies substantially in the
range of 0.024-0.154.

13. The invention as claimed in any of the

preceding claims, wherein a lies substantially in the
range 0.24-0.3d4. -

14. The invention as claimed in any of the

preceding claims, wherein a is substantially equal to
0.34d.
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and 4b shown preEeginglcaatmd, okhébeinr enengsde analbé oficedali HaRELR a and
7'b: As can b h i t] ra_apdo7' b constituting the negatives of
the baffle tegfﬁﬁgg %hdg9§§§pgﬁggnghg?hggcentraI t hr oughgoi ng channel 33
and therefore, 30 in consequence the displaceable spacer inserf serves to
limt and ensyme absol utrﬁeahh%imabnoast Beababll encdUesm 16, CARebeiseen in -

EhgziaZ?lgrﬁyé%i%fa%g%edag %s " an gBaer end of the spacer insert 34 is

18. The invention as claimed in any of the
preceding claims, wherein the .depth e of the baffles is
not greater than 1.5d.

S 19. A mould for use in broducing, b§ injection

- moulding, an emitter unit body (31) as claimed in any of
claims 8 to 18 and comprising a mould body;

characterized in that there is provided a

central spacer elemeént (34) having a uniform width
corresponding to the width a of the control path
extending out of a centrai portion of the body (31) and
a mould cavity (32) formed on either side of the spacer
element (34) and shaped to constitute a negative form of
the flow recesses and baffles, the negative form of said
baffles being bounded by said spacer element (34)
whereby the latter defines the edges of said baffles.

20. .A mould as claimed in claim 19, wherein said
spacer element (34) is constituted by a displaceable
insért (34) displaceably located in a central through-
going channel (33) having a uniform width corresponding
to the width of said spacer element (34) and extending
through said central portion of said body (31), the

negative form of said baffles opening into said
channel.




-13- flush wth the negative forns of the flow recesses4.a-and_4'h_and
. therefore, in consequence the base wall of the control pHegEpVidedmEer SHEET
substantially flush with the base walls of the flow recfsses as seen ﬁﬁé
described with reference to Figs. 1 and 2 of the drawi nffspad. 1 9 NOV
Wth the nmould showmn in Figs. 8a and 8b of the draMAn957
the insert 34 is inset with respect to-tl9e surfaces of the negative forns
of the flow recesses and, as a consequence, the emtter unit is forned with
a control path whose base surface is raised with respect to the
correspondi ng base surfaces of the flow recesses as shown 10 in Fig. 4 of
the drawi ngs. In the enbodi nent shown in Figs. 9a and 9b of the draw ngs,
~the upper end of the insert 34 is raised with respect to the correspondi ng
surfaces of the negative forns of the flow recesses and therefore, in
consequence in the PROWt BMITTER PUNDHScMAULPShFOR| USKEpINdTHEhe base wal |l 15
of the flowpath is | RaARUFACTORECPARREOFO t he correspondi ng base wal |l s of
the fl ow pockets. In the enbodi mrent shown in Fig. 10 of the drawi ngs, a
circular mould 35 is shown having a nould body formed with a central
circular channel 36 of substantially rectangul ar cross-sectional shape in
20 which is displaceably insertable a tubul ar spacer insert 37 of
correspond- ing rectangul ar cross-sectional shape. This mould is for use in
formng the emtter unit shown in Fig. SBSTRAETdr awi ngs.

An emitter unit having an elongated . flowduct. The
flowduct comprises a central elongated control duct of substantially
rectangular cross-sectional shape having a width a and two sets of

S  successive like flow pockets located respectively on either side of the
control duct and opening into the control duct. Each flow pocket of the
sets is defined between a pair of adjacent side walls of a pair of
successive baffles of a corresponding set of baffles. Each baffle has baffle
side walls which terminate in a baffle edge of width ¢ and of height b,

10 the bafflesof one set beirig respectively directed substantially towards the
- mid-points of the inter-baffle regions of the opposite set. The baffle
edges of each set of baffles are substantially aligned and define one pair

of opposite longitudinal sides of the control duct, the other pair of
longitudinal sides of the control duct being defined by first and second

15 opposite control duct walls. The alighed edges of one set of ‘baffles are
substantially parailel to the aligned edges of the opposite set of baffles.
The dimensions of a and ¢ relative to d where d is the minimum
throughflow spacing in the flowduct between successive, oppositely
directed baffles are such that ¢ lies substantially in the range 0-0.25d and

20  a lies substantially in the range 0.2@-0.49_.

FIGURE 1



In the enbodi nents of the noulds shown in Figs. 8 through:=38-6f the :
drawi ngs, the nould is forned with a central, throughgoiﬂgREELAcmmEnnshekn-
which is fitted a displaceabl e spacer insert which facililf ates t he
accurate disposition and spacing of the baffle edges but aD&ﬁ:&Qﬁ&Eﬂ? Ma...Qf
the depth b of the control duct. The noulds in accordance=w
i nvention can be formed with a spacer elenment which is fixed with respect
to the nould body and which only ser¥8 for the accurate 30 di sposition
and spacing of the baffle edges. 1. An emitter unit having wal
means for defining an el oggated flowduct (2a) having a flowduct inlet (3b)
and a flowduct outlet and®a unit inlet and a unit outlet respectively
coupled to the 5 flomdupt inlet and the flowduct outlet; said flowduct

(2a) conprising two jve like flow pockets (4c, 4d) |ocated
respectively on either sifle of a | ongitudinal median portion of the
fl owduct (2a); each pogket (4c,\ 4d) of said sets being defined between

a pair of adjacent s Jwal \s (5a...6f; 5b, 6b) of a pair of successive

baffles (7a, 7b) of. correspopdi ng set of baffles (7a, 7b), between

first and second opq owduct walls (9,11) and a fl owduct side wall

(12a, 12b); each baf ‘b) having baffle side walls (5a, 6a; 5b, 6b)

termnating in a baf (8a, EQ“,QF'mﬁdth c and of height b the

baffles (7a, 7b) of [
[~

r—f—m—

Fig.l
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respectively directed substantially towards the m d-poi
baffl e regions of the opposite set; the baffle edges (8 REEQAQﬁMEMESHEET

"~ of baffles (7a, 7b) being substantially al i gned, the allgned e@ VBQQLOf
one set of ‘baffles (7a) being substantially parallel to th@ea n Q

(8b) of the opposite set of baffles(7BYB characterized i [
" (2a) conprises a central 20 el ongated control duct (3a) of substantially
rectangul ar cross-sectional shape having a width a, said fl ow pockets (4c,
4d) being | ocated respec- Xively on feither  side of the control duct (3a)
and opening into the contro ), |the substantially aligned baffle
edges (8a, 8b) of each set of ba (Ta, 7b) def}jning one pair of
opposite |l ongitudinal sides of t fcontrol dugt (3a), the other pair
of | ongitudi nal sides of sai i
second opposite control du nsions of a and c
relative to d where d is the m ninu through- fl oy spacing in said fl owluct
(3a) between successive, oppositely directed b l es (7a, 7b) being such
that ¢ lies substantially [n the range [ and a lies substantially
in the range 0. 2d-0. 4d. 2. An unit as claimed in claim 1
wherein said first control fduct wallq (9} 1ff) C titute continuous

Fig.3
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11) . 3. An emtter unit as clained in claim1l,
control duct walls (9, 11) are offset with respect to s
wal I's (9, 11). 4. An emitter unit as clainmed in
clainms, wherein the emtter unit is provided with a pre
element so as to limt variations in qi outflowrate with variations in an
I nput flow pressure. 5. An eni $4%r unit as clainmed in claim4,
wherein there is forned in wall means thereof a recessed cavity of extended
di mensions as conpared to the width of said duct, said flowduct outlet
comuni cating with said cavity, there being forned in the base of the
cavity an outlet aperture spaced fromthe rimof the cavity and having a
rimarea substantially less than that of the recessed cavity, there being
furthernore provided a resiliently flexible nmenbrane, one face of which is
juxtaposed with respect to the rimof the cavity and an opposite face of

whi ch communi cates with said unit inlet or is otherw se exposed to inlet
pressure, the arrangengnt being such that upon flurq%pressure at said unit
inl et exceeding flow pressure in said cavity by a ‘
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predet erm ned anount, the menbrane flexes elastically = _
"aperture so as to define with the rimof the apert ur e} RERACGEMENSHERT |
path thereby limting variations in the outflow rate. i{6. i tt
unit as claimed in any of the -16- preceding clai ,Dﬂi%'rr})r&zﬂ r‘%
emtter body nenber (la) having fornmed therein an elo ] ]

an enmtter cover nenber (1b) sealingﬁlq uxt aposed with respect to said body
menber (la) so as to define with said flowath (2) said flowduct (2a). 7

An enitter unit as clainmed inclaim®6, wherein said cover nenber (Ib) is
constituted by a plastic conduit, said body nmenber (la) being sealingly
bonded to an internal surface of said conduit, said unit inlet (3b)
comunicating with the interior of said conduit, said unit outlet being

formed in said conduit. 8. . For use in an emtter unit conprising an
emtter unit body (la) and a cover nenber (1b) therefor, an emtter unit .
body (la) having wall neans for defining 224

Fig.6



outlet, characterized in that said flowath (2) conpry
" elongated control path (3) of substantially rectangulja
shape having a width a and two sets of successive, |
4b) | ocated respectively on eitherdg}de of the controfF 5
into the control path (3); each fl 8 ecess (4a, 4b) of said sets being
defined by a pair of adjacent side walls (5, 6) of a pair of successive
baffles (7) of a corresponding set-of baffles, a base flowath wall (9) and
a flowath side wall (12); each baffle having baffle side walls (5, 6) of

height b and termnating in a baffle edge (8) of width ¢ and of height b,

the baffles of one set being respectively directed sgbs®antially towards

the mid- points of the inter-baffle regions of the d®poSlite set; the baffle
edges (8) of each set of_baffles (7) being substantijally aligned and

defining one pair of oppbsite -17- | ongi peet-PradcStaetithe control
path (3), the aligned ’




edges (8) of one set of baffles (7) being substantial | =
al i gned edges (8) of the opposite set of baffles (7); [{ REPAACENFNTSHERTe]
such that c lies substantially in the range 0-0.25d ang a |i
substantially in the range [err], where [err] is the rﬂatﬁ;rrff%m.YgMew
spacing in said flowath (2) between successive, opposrtery urrected —
baffles (7). 9. An emtter et body as clained in claim9, wherein
a base control path wall (9) constitutes a continuous extension of said
base flowpath walls (9, 11). 10. An emtter unit body as clained in
claim9, wherein a base control path wall (9, 11) is offset with respect to
correspondi ng base flowath walls (9, 11). 11. The i nvention as
clained in any of the preceding clainms, wherein eagh haffle side wall (5,
6) of one set of baffles (7) is substantially parghpl eltto the adjacent -
baffle side wall (5,_6) of the oppositely directed|set|of baffles (7). 12.

The invention as clamed in any of the precad-RAgeeite
! g N
N

.\\v\t{ nf[err] lies

ubstantially in th f . 13. s QAN | ai med i

erjlyso?nthg y in e.\ange 0 [e'rr] as clainmed in
. MM
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preceding clains, wherein a lies substantially in the rafogepiddMENTSHEET
The invention as clainmed in any of the preceding clains, Wnereh.n M . '
substantially equal to 0. 3d. -18- 15. The i nvent |mea%I¢rMn
any of the preceding clains, wherein a is substantially éguab—te—i-—6
The invention as clained in any of the preceding clains, wherein the side
wal | s of each baffle define an angle |d48 than [err]. 17. The
invention as clainmed in claim 16, wherein said angle is less than [err].
18.. The invention as clainmed in any of the preceding clains, wherein
the depth [err] of the baffles is not greater than [err]. 19. A nmoul d
for use in producing, by injection noulding, an emtter, unit body (31) as
claimed in any of clains 8 to 18 and conpri sing arrgoul %body;




SﬁﬂT Mat h

havi ng a uni formw dth corresponding to the w dt hja ¥ i
‘extending out of a central portion of the body (3 a g vity (32)
formed on either side of the spacer el enent (34) héhéﬁﬂﬂ ~Lonstijtute a

negative formof the flow recesses and baffles, t =6
baf f| es bei ng bounded by said qu§ﬁ§ el ement (34) ereby the latter
defines the edges of said baffles>? 20. A mould as clained in claim219,
wherein said spacer elenment (34) is constituted by a displaceabl e insert
(34) displaceably. located in a central through- going channel (33) having a
uni formw dth corresponding to the width of said spacer elenent (34) and
extendi ng through said central portion of said body (31), the negative form
of said baffles opening into said channel.




