;e3e&""#D$. 9&6: &T&ah) SLOT DRAI N Background to the Invention The present

. invention relates to drai nage systens. Mre particularly, th

invention relates to slot drains or line drains, which facil ‘@M@Eﬁmwwww
capacity drai nage of surface water or other liquid through a ar
slot, while ensuring a high drainage capacity. Slot drains gener&ppy
consi st of cylindrical pipes or channels enbedded beneath the surface to be
drained with relatively narrow slots or throats extending upwardly fromthe
pipe to the surface. Water present on the surface to be drgjned enters the
throat through the opening in the surface and falls into tﬁ&ﬂ@ﬂﬁﬁ%ﬂmﬂw
channel via which it is carried away to an appropriate dra ,
possibly via a silt box. The nain advantage of slot drains is &t

al t hough the area of the drainage opening on the surface is small, the
conduit al ong which the water is cé&éﬂﬂﬁg&ﬂﬁhe drai nage outlet is |arge.
This neans that the drai nage system can cope with heavy rainfall wthout
requiring an excessive area of opening to be present. This is extrenely

i mportant RBRcISRHBSiolikativesonsuch as, for exanple, on roads and runways
where surface water can be hazardous but where | arge drai nage openi ngs
woul d be equally hazardous. GB 2 311 549 discloses a slot drain in which

t he throat .and ch eel , mhlch are joined
at the regi gﬁp{:ﬁseri H%Wl%{g’ér%%a % Re r%lﬁ%ﬁ?rfé'ftﬂ%@a% N %mécuéarg‘f & essed

steel for MAQAnGHErcPdtee0 Qfot UREnCdraME Glaied) R GadiBdate HEh &dﬁﬁcﬁ}hd@ﬁ%ge dhe
hydraul ic sl ot between the throat walls is fornmed by a series of spacer

pl ates or swfreeataderoriotr ligrid thuehgeanareow Haear hltoba‘{hlé@hﬁ@%ﬁdﬂg}an extend the
full depth,of the HQ&oat Restricted access tends to nake the wel ding
operating @%PH%FéaP U and tine consum ng. The separators are wel ded to the
wal I's of the throat before the slot drain is galvanised and before being

transported to the site at which the slot drain is to be used. 2 1t is an
obj ect of Blfédpirseaneralliigentisieh cylndsipalimipamer shanapis erbpdded banedtaist one of

the di .Sad"?‘ﬂﬁaac%“r‘é b Eraﬁ&% vp EH l%liah@ 15/ n-gﬁ'gw s?o‘f?@rlth%gts'%%:c Egllg%%&%f) linﬁﬁ or 28 a

i nventi on erers as set fo
kit of parte ;ilﬂseroethesum@es@fatémédamdn@hamnfacai’q badmkichedteafthe tingdtr ucti ng a
slot drain as set forth in C aim 23 or drai nage system as set forth

in O ai m 28Teeh e OBEHNSM the AWAFe 38d g"’@ﬁ“ﬂ%ﬂt"f?‘?"r\"r@hé?'?ﬁl 3. whagh Hévant age of
the | nvent baReh Swhpf ol A Rlfl AhinBLOLRE! 1, gvb"hes:l%ﬁ%r‘? fafiftai ns the

throat sid e out si ortion S aIIovvs
si npl e consdvancige ofi slahdraas Setial, ylthrfughhlm asrbmf tte dramagmdpammgmemeaMmecbl y
time. The thro t side wall i xed to. the se arators wnggout any

b
speci al i st "t therRpngit ?1188¥ ngcééﬁ%}%tﬁr W}F‘Wﬂﬁ%meﬂ Quageutlptlp

proj ecti onTRR rhéi@s HOR Al AhageY st dﬁ%@ﬁ@%ﬁl@héa)by‘i‘ﬁﬁfhﬁl%%owreﬁﬁﬂﬁﬁ Qf using a
sinpl e mechanical tool. It iS not necessary to weld the separat o? to the

i nsi de wal fx¥repfive #rea wamtngﬂor’o@mmmﬁﬁbﬁ lﬂQthpﬁl‘h}’ smpcmnem sbmehsitidioes ar e

required F assenh 4 d| assenb ins be .as nbled
aywhere | PrE TP S TR e afent BRE TR hedirra

proj ect i ngwheretlngs dmﬁ)ag%qaemoﬁwauadfbe@mmuma.s@@@rsat or in the plane of t he
separator and a retaining portion parallel to the side of the separator.

This provides the |ateral proj ectlon wth a retal ning portion which can be

def ornmed e hani tool in
order to s?ig??%lby?dﬂl@gg% Eﬁ\r/svz)(]t[grc i on 1?%% pass %Bcﬁw??rﬁ%%ﬁﬁ%@%ol ein
the wal | . Peefserfatdey w}ﬁd)ﬁrbﬁilﬁdfcbdt 1 re i@ off (3 biabe dfahd claoelt ca@a pPkk 8
perpendi cul.ar to the ane, of the wall adjacent the |at eral ﬂ;ctl on.

e

there is a§giyessad é’ieﬁll irgningong side of e chaingl andayepet ofdhe theo nmed so
that it atﬁh&hﬁaﬁlﬂ%l%c bw@h @ d A GRAL (sR9Fhd 3@%1%?@1#?& qr gb] es o he

deformati o bent about an axis para of the wal
adj acent térwpaﬂaajreﬂmk anprwoglé to oire thtoat tvhllsarciase ,extfch@tﬂe&hE dabth BF Me@KbkOn NMay
be bent
€ ben Ovﬁestncted access tends to make the welding operating both tedious and time consuming,.
The separators are welded to the walls of the throat before the slot drain is galvanised

and before being transported to the site at which the slot drain is to be used.



towards the wall, either manually or with a sinple tool, e.g, a hamer, in
+order to retain the wall within a predeterm ned range of separations. As a
further alternative, the separator may be arranged to retain the walls by
receiving a separate retaining nenber. This may be achieved by the | ateral
projection conprising a hole and the rebkai ni ng menber conprising a pin
passi ng through the hole in the lateral projection and abutting the outer
surface of the wall adjacent the lateral projection. An advantage of this
is that no deformation of the |ateral prq;ection .S reqrired. gmf pi n may
be renmpvablleistas obiget P haPESEHI JHSTRADIAOVETCOPROT ARE DAL FR2FIHC %% my be
wel ded in pjace f I he separator conprises a plurality of
projectionéh“@%?gﬁ%sggpﬁgg%f%%Teased securing of the separator to the walls
of the throat portion. Each wall may conprise a plurality of holes. This
allow a lateral projection to pass through each hole, or allows

adj ust abi | ihe Infentlea separators to allow adustability of the separation of
the throat portion. however, preferably, the respective throat wall has a
single hole for each separator. Preferably, an upper projection and a | ower
proj ecti on Rdc8rddh oM Hle thvehtich, Hicteis ptovi il Sepatreh @s set fdieh Pleim PoER&GL | on
provi di ng an upper shoul der agai nst Wi ch the upper edge of the respective

hol e abut s kitref parfe thesefer asprebfosibtin 6iriprdy p aiehpd! cowtmciEitous laedraagaseist
which the | f ' - th
oot or VBT EA oo BRRE N AR P h Skl AT L

there is ongshabehof Clame 3eparate holes. Preferably, the separator is a
flat piece. This allows drainage water to flow freely down the throat
portion. Preferably, the lateral projection is integral tenth the
separator. ,Thi Qvi des .extr.a st t separator. . Preferably, each
vt has ac aeRleK of fig €7l BGOSR Bl O RRRENR herr Sh B e

through eaghirowidilic wRlOFEMIhE Gutsiaé af Me theatbtich. WHiddllowa spagidebmtmiciiad range
of separations. 4 Nor ma] | )F{ ia plurality of separators would be used,
8 3

spaced al ori§dapembhy shthe siphi@inang\ediess assemblyrtingg. diheyhzogt sife walky eatbe
portion. Pr. I s deSiafS 1S Fol# JNu ' %%m erably,
at | east or¥§ac egf[glt %eé%%gﬁa\?%}}@i?fnﬁc?ggg n@%%{s 15/ %)lgbl%grneﬁsl?dr?gm eag{h > drain.
When t he sepdialhrralipsojectionasithe saparatdreas botneditanically defohredioynbimdcdrusingg t he
means for handl{ ng, ,SO. easi n& posi tioni nq of@i‘ge slot drain. To provide the
handl i ng méahgPlepperhamsalitaplodt 18 BA negGIsany T Jickd HP SEPRHLY 1A ghsrnside #ellsaf on
each side, j ' 0 : TN i s, and
andi | ng. hofelrEERbRnS Soub 5 PHBMEREPREMIReAR BELD PSR bl P,
bars can bdisapseriatslondrhine chelreddsiamgplbdbbesvieee inhlet woille bars ext end paral | el
to the slot drain. The bars can be used to lower the slot drain into a
trench. Preferably the handling projections are separate fromthe |ateral
retaining preeRGly, MiSlatehd peijediion BBMpRSes GBI RHortidh BbjcagLal &) rdhe

handl i ng projection to pass through the same hol'e in'the throat wall as a
retaining phojeperaiann teymnsreithesepaator abd & ressining portien paraal tatthe sideofpri ses

nmeans for curi t he.sl of. LR, Ltion n.i.nstalled.,.To provide
the secur i gt heator! ARl PR PREH AV AL B DB BB i e | on
and e.g. adbfoeict aithdrdyHaad beieth e 0d o PNsitipe Bedhhic Ao AliRlotsel kPfop fHeT
attaching to an external securing nenber such as a reinforcenent rod or

r ei nf or cemidierahpobtctivn &ommasyingpackdbionh fehorathamgll. bRrefrtblythelatmalet e, so
provi di ng t; [ i i) ' ' Jmvenent. The
handl i ng p&)gtﬁee%%ogdﬁlg%@r?gg g%Qf*%ﬁ’%%h%@g@%ﬁbﬁ@%%@ﬁ%@%ﬁaﬁﬁ?fgﬁgr ably, the
drain is f daterebprojeetion Wi thae is santrefdnihfportionpe ieﬁ@ﬁinﬁp@hﬂ)ﬂﬁﬁhef&%édi on
arranged to carry dra&nagﬁ: {y@ter t hrough the drain, the two parts being
joined at thEEhY2BUGNG Wall ehths MEPatRoriQton. This means that the two parts
may be substantially symetrical, and substantially identical. As the parts
can be nmade of sheet material, the parts can be nested. Thus in addition to
the parts Béiermtivély] thghitfrmagirghty bbbimgbdonmedis phraiblasthdWies dfahe and t hus
easier to ha staclfeggi n nested formfor transport,

Ofp 1

dl.e, th b
war ehousi n§ aﬁﬁﬂﬁ?jﬁ“@ﬁ%@f{g@ﬁ‘%ﬁﬁ $Capd0e 2tenel Projeriionmaayt bebeabenper s of



unst abl e stacking. 1n particular, this can greatly reduce transport and

- war ehousi ng costs. Preferably, a nounting nenber is provided for nounting
the slot drain, the nounting nmenber being connected to the channel.
Preferably the nounting nenber as connected to opposite sides of the
channel, and preferably conprises two substantially parallel vertical
portions for securing to the channel, the nounting portions being connected
by a transwwesnss tpowtl] @ithernentatlyos wethsesipplettddne. praoldngaer, & gidettoagan whi ch
the slot drain_mgy . be stood during assenbly and fixing in position. The

t r ansver sehpaielliwihing prajstegatned gangs 9 F@aéat%g?‘ore the rest of the slot drain
is covered, Preferably, the transverse portion has a plate connected to it
to aid retention in the concrete. Preferably, the plate is at |east tw ce
the wi dth gf afilteret bBAEMEIES hepepdritonmaibe alrheged tayctde td wath tyastdrengwunt i ng
menber, for joining a second slot drain to the fjrst-nentioned s|pt drain.
If the coldeagraieselgies mempeif T his may kg gehicyed hyrthe [afael BIOKFIRN OTHFEHES t ype

j 0i ni ng of, two rai - : i i | lar so
PR B RS Tl it S e e G S TS
downwar dl yprpfeoiigs indubuftirgnpe outehaurfics bighe vedimndiwne the Bapalatojetteonbdtt om t o

accommodate the flange. Preferably, the collar is ar r,angeda%o be .connected
to the noutvepigeaehBes that pedelomasitongt g latess] payedondh i RshnEIC R t he sl ot
drains. This ali { 1 : ins; L W :0r in
addi tion, Tﬁ%g%e%ﬂahgqﬁ%lg?{e%{}%% ?QQE gg%%&ragéot nltgﬁlpgrg%i oﬁﬂegrlﬁr)anged to
engage W tfiage, second nounting nember on a second slot drawn. In this
alternative, the nmounting nmenbers provide the alignnment between two sl ot
drains. The projecting portion may be arranged to rest on the top of the
second no i , i i LSUHTE Ay A in may
have a mﬂﬁ%e?%%:lﬂéﬁgg%})arﬁt@hc%g@&s %.]ea cltG fa?%gp %i}og}r?flegn at ’T&}féﬁk@ﬁ?ﬁ 19[f:r8€§eﬁ
cooper at i ngcwiiigdotthetsepdracms thawalgofithetiroagonenber s with no projecting
portions. Alternatively, the slot drain nay have a nounting nenber with a
projecting portion at one end and a nmounting member with no projecting
portion atgihe,giRey &4 'seaﬂmfali%} ,ho@ésalmsrmubﬁaié?mrﬁgee;tmnqo add ne

dr ai nage systemconprising a plurality of slot drains.” The slot drain can
be used i ntheoughlenilt bae, whallappkdjvsiebibisoithesepasinf acdloraidustahibiyvdgfe i s
required includi ng.roads, airport taxiwa d.,aprons, car parks,
vvarehouses?ep?rﬁﬂf’%gf thﬁ%mﬁtd?”&“&' El\”ﬁvér’ﬂ%éfa%&é t}?eﬁa?pc?ﬁfﬂ‘é%t%é‘@gVéh%?ﬁ% sl ot
drain can HgyARER Bf cdcWRcgst - | i ke parts, suitably profiled. Preferably,
the slot drain and/or the separators) are nmade from gal vani sed or coated
steel sheet, Enbodinents of the Invention Enbodi nents of the invention wll

acconpanyi £ arat Roee ol Bl etk EATB TG bt R ERETSOe SO or o

first sl otsegnatds, teeppdiphgiedtivnigievipingsenppéruenttapainedhice tkangeng the
retaining projections into position;, Figure 2 shows a side view of the slot
drain of Fraggoé the remegiiveehale ahsmandaiic veErpraston moddisggtowershaulder Fi gur e

1, installgdifsDuRRRIHd RWer edge of the respective hole abuts, in order to locate the
separator vertically with respect to the respective throat wall, whether there is one hole

or two separate holes.

Preferably, the separator is a flat piece. This allows drainage water to flow freely down
the throat portion. Preferably, the lateral projection is integral with the separator. This

provides extra strength to the separator.

Preferably, each wall has at least onc hole. This allows a lateral projection to pass
through each wall in order to retain the walls within a predetermined range of

separations.



Figure 4 shows a separator in the slot drain of Figure 1; Figure 5 shows an
- alternative separator according to the present invention; Figure G shows a
side view of an end of the slot drain of Figure 1, showi ng the end of

anot her such slot drain, the retaining projection being show bent into
position; Figure 7 shows a perspective yiew of a second slot drain
according to the present invention; Figure 8 shows a further perspective

view of the slot drain of Figure 7, Figure 9 shovvs a separator in the
slot drain of Figure 7 ure 10 sh an en he. s o drain of
i ure 7 Wamaby saltriiog ot g pRO s 30 Shtad Bhs B bl T e of a

mount i ng rggi!agg ﬂiaﬁé}gﬂ {ootﬁnc%éét'boﬁfon':' gure 7, Figure 12 shows a further

perspectl Vi ew 0 nount i'ng bracket of the slot drain of Fi gure 7:
Figure 13 shows a detail of a sl ot dra| n according to the present invention
i ncorporatin e se t.or of F d Figure 14 shows a perspective
view of a ?’ﬁ?ﬁ’%ﬁqglﬁéﬂﬁ ‘i 1%&?&8? Fimf“ﬁg present invention. Figures 1 to
6 and 13 - a first slot drain and a m)dlflcation Figures 1, 2 and 3 shorn a
slot drain 100 conprising a channel portion 102 and throat portion 104. The
channel poPffeRabl Q2 ldast @ithdtlandcpalatoys drexagonakarisifosiwadbngdbelslot Beirt. hr oat

When the separator is in position, the slot drain can be handled using the means for
handling, so easing positioning of the slot drain. To provide the handling means, the
separator can have a lateral handling projection on each side, projecting out through
respective holes in the throat walls, and handling holes can be provided in the handling
projections. For handling, bars can be inserted in the handling holes so that the bars
extend parallel to the slot drain. The bars can be used to lower the slot drain into 2
trench. Preferably the handling projections are separate from the lateral retaining
projections though it may be convenient to arrange for the handling projection to pass

through the same hole in the throat wall as a retaining projection.

Preferably, at least one of the separators comprises means for securing the slot drain in
position when installed. To provide the securing means, the separator can have a lateral
securing projection and e.g. a hook can be provided by or on the securing projection, for
attaching to an external securing member such as a reinforcement rod or reinforcement
mesh. The external securing member may be set in concrete, so providing the slot drain
with stability against sideways movement, The handling projection can also form the

securing projection,

Prefcrably, the drain 1s formed from two parts and further comprises a channel portion
arranged to carry drainage water through the drain, the two parts being joined at the
base of the channel portion. This means that the two parts may be substantially
symmetrical, and substantially identical. As the parts can be made of sheet material, the
parts can be nested. Thus in addition to the parts being of lighter weight, being formed
of sheet material, and thus easier to handle, they can be stacked in nested form for

iransport, warehousing and on site, taking up less space and reducing the dangers of



portion 104 extending substantially vertically up fromthe channel portion
. 102. The channel portion 102 has six planar sides 106 of substantially
equal length. Sides 106 neets at corners 108. One of the corners 108 is
arranged to be located at the | owernost point of the slot drain 100,
substantially dianetrically opposite thyoat portion 104. The channel
portion 102 may be about 300 mm wi de. Throat portion 104 copsists of two
upwar dl y eum@hé stagkirigd dnnaTticylar, this camh Erepiy Teduae GRnspoRy BRGEASPOGHIE v away
fromthe channel portion 102, so as to forma slightly flared throat;
preventindxﬁ§bris from beconi ng permanent!y | odged and bl ocki ng t he

openi ng. The throat opening width may be varied to faclitate variance in
the intake capacity of the slot drain. The angle of conyergence may be
about 4. 5.Prefesaldy, atmowmtinigemerhlonrtis BOVidad firdeountigg thessl¢lalrainghe mosaiingor ti on

3. The sopanbrdelatestaes f BREGEReD HeeRnE B FRE S e iR O ©
substanti ahloppbde sihaloe tﬂbedhgﬂie_l,%d?gégertablﬁf%hp?@és\/m%ubh&ﬁaﬂp pafdelt he

junction wth the channel portion . Al'ternatively, the separators 112
may be shovaréeal porticas fiirtsecuring te dernhkeneb)bernghnigngparionsdicinggfonnérgedissi ght  of
the throat portion 104. e,separators 112 .provide strength a stability
Lo the ¢ nrbaRSSERE POR o0 bE S ENet eoLEpaT i Pteme it 0o 3E0a Chat {ne
vall's 110 gdey pOkiobPWig SREMBRIAI IRWARIIHSo886R Phd@insvése PoYBoR Rdy Bk séhe sl ot
drain there 1s prOV|de&;a first nounting bracket 114. The nounting bracket

i s attacheid coocretedetdratireiestpdithe dot dr0R ingpverdh of its two vertically
extending sides 10b. At the other end of the slot drain a second nounting
bracket 116 i5 attached to the vertical sides 106 of the channel portion
102. The speferabifithe &Qfkvife herivRthal & 8Md svdntdentol icRl ai@ fdtériiodlin el ves of
e.g. 3 mmgal vani sed sheet steel. Each half is pressed into shape and
conpri ses wereyF Rimterakdy.|the plategs afleashbvieq hearidporfithonansyergepeiéienwi t h t hree
of the sides 106 of the channel portion 102. A flange | 18 is provided
along the lower side of the half. Prior to assenbly, the halves can be

nest ed, W Alobirtriy Saiffkedidl tiemouhtinpanelaber! or dsisiaghlsecoridtot idywin fathy es

form ng the channel 102 and throat 104 are_brought together with the

separ at or sfirstmepdensdatotidrinnd the collepis eereraliynef b%e%}@é%i Thprovides asiaple xed

t oget her fl t fl i1l b aral l.el when
bl aced t ogarpE oAt TRor kR BB the(Pibny RSEH I Hpd b et s 175

t hr ough t hite kidang®ihe thadfhel 410 afigoadl detha chaingl pdrtibh Basddvarw G0 esjedd of the
channel 10&. Aggeiﬁiqg material or q? tic can be iégro uced between
abutting faggehe Prehape carbavs 3 gegiet b e}ﬁfto?ldPﬁfc.omlfﬂ AR iR Smt eri al may be
a sui t abl eplRsiUIg, thdclbr i @bt B gt 8RBe boRfetRERhEMoRENS Fmb R TMbe Pined
suitabl e rubber seal. The side walls 110 are fixed to the separdtors 112 as
descri bed ®fehosided sfgheskrnot! efdhe/ ol draigs.sThiekids ahgntheritwé shedeulstbt Bmimsade from
any material suitable for this application, c.g. plastic/GRP/ polyner
concrete. Figure 4 shows a separator 112. The separator conprises a body
120, the shH@gatofelybi ®hdaHONEME ErcuOMRs fiSmbBembPBorRlrdhSrsRImARMG as the
wal | 110 of the throat portion 9 104. The body 120 is flat and has upper
and | ower ¥EN&PGIC 9EREE Withg Speosf sequnbng meader ¢124 seané slohdwsinddn thihe wal | s
110 have : .t .n_th The hol es 128 ar ner a
rectangulggkﬁ%ﬂg%égé?ué%éagFﬁgﬁg# HE“%%FFé@%%ﬁ%?ﬁ&“FBnPﬁ%gPﬂﬁﬁwﬁeiggof t he
| ateral prmpectingppstid hay b2drangkditbeestbs tiRN6g o PRt WeRRd ihrintiePmembtde upper

| at eral projection 1%§éfnd the _bottomof the lower |ateral projection 124.
The hol es RPEYide Yarhcaiahigament) Tor gobdraingnay havsra raunting mgraler adthac cur at e

| ocation QgL : i i : ro the walls 1 J
0 The "I atSeis Ak G Bt ccth S48 b ARBerte R Sol frefRIPH R T he el 2
110. Each thankerabvifhnoj gojeting ddRonsl Mtchsativelyhtpeibt dbéi Ry heveesoatink

y away fromthe body 120 in

projectin ortiaqn 130, projecting perpendicul arl C bo

t he pl anqu?mgﬂé”’ﬁbﬂWJ%Hag ROTIORAf PR danha ragungag mamdler withmerejpdimgof t he
body |20. EhgorpdtMddReOdngt he upper |ateral projection 122 extends
downwardly, while the arm 132 of the lower |ateral projection 124 extends
upwardly. This is so that the projecting portions 130 | ocate on the upper
and | ower edges of the slit or hole 128, providing positive verti cal

| ocation of the separator | 12 with respect to the wall 110. The gap

bet ween the side of the body 120 and the inside of the retaining arm132 is
sufficient for the arm 132 to pass through the hole 128 and be bent so that
the inside of the arm|132 abuts the external surface of the wall 110, while
the side of the body 120 abuts the internal surface of the wall 110. The
gap need not be exactly the sanme as the wwdth of the wall 110. Sone pl ay

—— T A A N Y "



figures 5 and 13 show an alternative formfor the separator 112. The

. separat or body 120A conprises a slot 13b. The slot |36 accommbdates a steel
pl ate 138. The steel 10 plate | 38 extends substantially the whol e hei ght
of the slot 136 and is perpendicular to the plane of the body 120A, As
shown in Figure 13, the steel plate 138¢gdivides the throat in two

| ongitudinally, providing a central support for objects resting on the top
of the thr¥ht slpodiairomai 04 foraledngotalmeskobagdrsgstem chmprisingelphyphblayef 4188 al so
reduces the size of the m ni pum di.nmension, of_an ,obf' ect _which can pass into
the t hroat 5% i G5 Q428 Gahbguser 2 FRdlituds obapeHerlony hegsERRCe Y dte J 38 s
held in pl i0; 0 I, 0 ' sides of the
oot 130 cainsRi Rl e e e D PGy, BEFP R Ehi, 2 he sl ot
136 is | asemrdhotisdsoin factedy Snpistantingones. enbodi ment, the slot 136 is 25 nm
high and 3 mfmmwi de. Figure 6 shows the retaining arns 132 of the separator
112 once they have been passed through the holes 128 in the walls 110 and

have been nt 1. TR I : t '

subst ant1 armo el abite, st BpeRnE A p RERIERARE o B,

sui tabl e t pedferablgt therstdtairdin agd/ar the sddZiten(s) epemsddomigalvasissefranateer 112 can
be bent sinultaneously). This ensures that the walls 110 cannot separate

wi t hout beﬁ@?lrﬁée%ack of the upper and lower |ateral projections 122, 124.
The retaining arm132 of the upper lateral projection 122 is bent to a
greater extent than the other retaining arnms 132 to provide a | ateral

| ocati on f BmbolAgnsigexbf ®B&mation Thi s occurs because the portions of the

| at eral projections 122 extendi ng beyond the end of the throat portion 104
ensure that a throat portion of a second slot drain is held in register
with the t . i y i : i s 112 can
be | aser c%ﬂ%?“’g%{ﬁ%h@@cﬁ f)é%{?éna{’/lhgﬁ%ggg‘fs\égﬁ%dégg%w e}’e%%g?iseg(ﬁgﬁgg% ﬁ{lﬁ

sui t abl e nedferhad to tht geooapatyiagdtawenghowviaichii r st mounting ' bracket 114, The
bracket 114 conprises two vertical nmenbers 150 connected at their | ower
ends by a transverse nmenber 152. The separation of the vertical nenbers 150
is equal to the;sl I,te i f annel
portion 102, sglgﬁig @%gs %/)g%r%%g\l,g ‘tr;rsgvr\rl\é)gr?1 sﬂréfg’(h)mgg%? Cecg’re. .Qrtp%/gr?é%?to t he
vertical sindent®6 before henditgmithnedtaipmgprognctid? intTpesitiognsver se nenber | 52

11 abuts the flanges 118 at the base of the channel 102, providing extra
structural support for the channel |102. The vertical nenbers |50 of the
first mounti ngrhissek ghovwksldsitavRwhihZQod Bhindf PukdR proj ecting
substantially parallel to the sides 106 of the channel 102. The arnms 162
project fromthe top of the vertical nenbers 150. The arns 162 project past

h d of th 02. Fi 3 6 d i b k
117 The secolf oLy gt byAcRar S5 sP S S S FER0% PRRhieBinci ng

bracket 114 except that there are no horizontal arms 1 & extending from
the vertical nepbers 150, Instead, the vertical nmenbers 150 extend upwardly
only as far asFigaighshevsys eppamdimtestot drn polieiredgdge of the arm 162 of the
first nounting bracket 114. This gives the effect that when the nounting
brackets 114, 116 are attached to the channel 102, two channels can be

j oi ned accur at Elgprand shoves 4n alsmanwesdpanagrhceniiog td i pessemdhvgitiansecond
nmounti ng bracket 116. The arm 162 of the first nounting bracket 114 extends
to and rests upon the top of the second nounting bracket 116, when two sl ot
drains are brop tde JiBhy : o - hannel

si des on one sI%PPcdé %%ﬁ?ztlgﬁ%&@ﬁﬂfﬁgﬂﬂgglﬁ g%folgn iﬁ%géﬁéyg“;’o'?ﬁhﬁe ot her
sl ot drai nend sienotiat stdhejolclaainghs idtainiap gr@édimatbieinglsiiove biminme gosiAsn;shown in
Figure 3, the slot drains 100 can be |lowered into a trench which is then
back-filled with concrete 170 to the height of the top of the slot drains

100. Sone Figure 7 shows a perspective view of a second slot drain according to the present

invention;

Figure 8 shows a further perspective view of the slot drain of Fi gure 7;



arrangenment nust be enployed to prevent the drains 100 rising due to their
buoyancy. Figures 7 to 12 - a second slot drain The second slot drain 200
is the sane as the first slot drain 100, except that the separators and
nounting brackets are altered and the throat portion 204 is less high. As
shown in Figure 9, the body 220 of the %eparator in the second slot drain
200 has a cross-nenber or |lateral E qd |E§“§ﬁp;ec ion 226 which projects
out on each siHEUEH PRYSBSERATSIDTARD BTN FyeBhé third of the way down

t he hei ght of the body 220. The cross-nenber 226 has a securing nenber or
hook 228 on either side of the crossnmenber 226, distal to the body. Between
t he hook 228 apiguieie) dhooty an omd eiavtof theddotairainoé Faguos 3-mssaiedrin pogtioniher e i s
prOV|ded a nDuntlng or handling hole 230, which can be

........ .vvvvr ~ i . 1L~ LJ 12 used tolift and nove the slot drain
200 into DOS't Q t Ing i AN MEe PHOGGRLdONS 222
and 224 are the gghgnﬁgugg?’ﬁE&%V% £§F° 1006and ?unctlon in the

same mannepipudd’e hooks 228 are attached to e.g, reinforcenent nmesh 234 (see
Figure 10), the mesh 234 being set in concrete to secure the slot dxain 200
in position. The separator of the second slot drain 200 may have a vertlcal

Figure's wi th LBy 1 1B eRE T drrb el O AT B Fouh HALcP o

ar r angenengloodrafnhef Bgwt 7are the sane as for the first sIot drai n 100.
Figure 11 shows a detailed view of the first mounting bracket 214 of the
second slot drain. 200. As in the first enbodi nent, the bracket 214
conprises two i ggﬂ§ : thei s by a
transverse ne §$h%gg$mgﬁgqgg§agggkgn 0 gtﬁghﬁ%???gE%*%gﬁﬁﬁPg&gso i s equa
to the di steegerdeiubesphhervéFigueas; aaiides 206 of the channel portion 202,
so that the vertical nenbers 25D can be connected to the vertical sides 206
of the channel portion 202. The arrangenent is such that a blinding | ayer
of concrete 27 ) before
or after pIaC|§5&Fh “%Q,ﬁgﬁﬁéh%6%Q%%P%ggﬁgﬁggﬁﬁﬁgﬁgﬁﬁaéHﬁ%&éﬁ?&?east
partial |l y ssentidrhe renalnlng concrete 274 is poured anal the blinding |ayer
272 prevents the slot drain 200 rising due to natural buoyancy. Attached to
the transverse nenber 252 is a plate 254, The plate 254 increases the

engagement p#’ dd tRRes Rldi ndi sl AYeIraid 43d Widdeid@uki ng the remai ning

concrete. € dinensions o0 I's plate 2~4 shou be calculated with

respect to the size of the channeI portion 202 bei ng used and shoul d

m nimse the stress i 72. 1,0 ure with
P{gﬁl@ 2311{1? g?\% ot@l?i (l)a%lﬁpns%ne%a E}?anﬁa %%?ﬁfglt(%l menlﬁll gt

respect to concre

exanpl e, a &h@ﬁneh Wht bhdnaelypotdish 1’02Qfs s&ﬁ&nmlptmagoﬁamtmaphwgmme f0aB00 nMm
shoul d be prOV|ded with a plate of dimensions 455 nm x 100 nm The platE
254 nay beP‘étﬁltoaclﬁédXteédltlEéuﬁsfﬂalﬁéme}’%c%d@effonzﬁ? angsl peition 1P2ef er abl y, the
vertical nmenbers 250 and transverse rrzenber 252 are nmade from one piece of
steel. The plate is also preferably made from steel, 13 A collar 256 is
connect ed The ekaineDiortitve102kidsisdaplame sies 306 o pubityntially dijnag lerfzac hSidés t he
collars 2S6 _conprises a vertical _portion 258 and an |n rdly inclined
portion 26600 F’&P‘ﬁtahﬁo%eféé%r Qre 9T BespasEd Brsareeetibs %Wh? ncl i ned
portion 266 . r hpol si des
of the cha?tbr\txeel%ngtg)t ti o%qé%%l&gﬂ Halbo Sﬁ?ﬁ?‘{tﬁt)gtﬁ t@&i&tlggﬁgﬁgs %?aﬂr%\gﬁﬁ;nnmrdl y
def |l ect ed po#.t Tonchapm p@manﬂé)zammmemasmo mreidgh which the flanges 218
pass when the channel portion 202 is placed in the bracket. The slot drain
200 rests on the collars 256. The transverse nenber Z52 is therefore

separ at ed TrRM poeoRabE esRshts éfhaoqlga«af%eﬂ%cﬁh 042215 1Ttb°~‘ MRWAIGal geTber s
2S0 al so conprise handling hol es ese h es 262 allow attacl ~rzl ent
of the sl otorherdearslighily swacﬁomdhachamgel(mmorsmwm asdn forrea slightlydraf t he
trench via rod ier

whi ch f litat .
i nstal | at i SH°2 “I*hrlgger]tmétaegm)qr?ra(?ﬁ‘godmﬁg%%’ﬁ‘lemg W@Pg%%{déﬁ%qﬁga‘?’ﬁém@’% drain

200 and haghatdredt@pahink wWidih @fay BWarad ¥ G itAevARSES indhe Hlftakte%pzlcfi’{ &kal
limter and the | ength of rod betlveen the holes 262 aa~d e jig, the

posi ti on ofhetstd dsaimt The engle oO@niergenre mayerrcavoviahShel tssﬂotlnm‘ydmabbhb:(bl i ndi ng
| ayer of cogfrﬁ%e 272 is poured. The collar 2S6 provides positive |ocation
for an end™ & next slot drain 200. Figure 12 shows the second nounting
bracket 216. The second nmounting bracket 2l 6 is the sane as the first
nmounti ng bracket 214, with the exception that the second nounting bracket
216 has no collars 2S6. The second nounting bracket 21 d is connected to

t he channel portion 202 sufficiently far fromthe end of the channel
portlon 202 that a coIIar 256 fronta ~zst nDuntlng bracket 214 attached to

" o P - o T e o NN S Y - .=



The transverse nenbers 252 may be set in a concrete blinding |ayer 272
which is 7.5 em deep and has a m ni mum grade of C20-C25, The trench is then
filled with concrete 274 with the mninmumaquality fade of C40. A | ayer of
pavenment duality concrete is placed on the top of the trench, The cross
menber 226 is arranged such that its top is 7 cm below the surface, the

opening of the throat portion 204 being |level with the surface. 14 The
| ateral priopidethathsoat portion 344 gre vepically ZyleRdiag spaser Mategier AP abdut an axi s

per pendi cu) ar .t o the |1s. Th may, i ns an axis
subst ant i adsFilF‘éHF t 1&1’%SW?tﬂrémIaff'}élt,rarg?’_érg%%t}gg‘égﬁgog{)d!:rﬁlg‘% ?%[gﬁ{%f these axes.
In fact, %sQﬁIiQLmEwlralermygh%fuﬁegpoamtw&nrtg@dapraga thdiehsteld wiet @i on at
all, as long as tHe lateral projections cannot pass back through the hol es

in the wal¢snntltgooinn FQ2r tAlgmatiekly; thetscparatosdrl 2exarhst sborteiia l¢ngthe e
projections may be in th or.nn_of barbs.or. hgoks, T, ot _dram oz 200
can t her ef G¥& %%S%CB%P@&M@E&&MH%%°§@8&‘“P§ﬁ’°§h‘§? (/\bg'r ihﬁd?p %ﬁ%rs;lggi tion,
the manner @Lid@%&@ﬁ?hw StaMBEYtoThEmkéat 3Bich I 08 kS enshaslep whgsh saRPatRd Wit h

t he previ o%s assenbly nmet hods. The assenbly of the separators 112 oz 212
may be conpleteattiavihie alls 1 Hhgo spdomad ellapssddwardnerohiothwsut preci si on

wor kmanshi p. The nmechani cal assenbly of the throat and channel portions by
riveting at the base oCthe channel, and the placenent of the separators in

the throat spy, defosfat Lienirahagit i AbeRe08 fipdt hRduRBAYbACkdNe4. BRI can result
in an eight fold increase in output when conpared wth the previ ous nethod.

Tr anspor t atbontinglseekat innttaehaddd theechahyel partiont1 €2 opwatlrafdtsiten verisalihe parts

be st d..nor.e d t i.0r  t. |y, .l t.shoyl
Coproci at ot EHIPE e’ Khnrnene FPE Rt B 1R RS Shatpubl sPBe Ak
hexagonal . , i R8s@1MY vemiehiutiRs TeA BT thepasnRf pdrabygon, regul ar or non-regul ar.

Sonme or all of the sides can be arcuate, or the channel portion can be
circulaz or ovoid, if there are no vertical sides to the channel portion,

the sides of the.mumi.n r ts. can I t hose of
t he channe?h%flaggr.a”ﬁwed g goﬁgjre gt? #ér%}sﬁ’éol%e%%%{ ﬁ%gsoggglﬁ{gs %g@ﬁ g'%/%?wfﬁﬁegan be
used Wit hogHecadtbdr @hatlonali 13 prdiged intSshapt Oid @mgiisdOéhe itk Whllel Vet S
Simlarly, the nmounting brackets 214 of the second slot drain 200 can be
used in t h&reatpertion, meeternyih toes oidfia sidpt B0 Rftsnchapne pogiongl 02. 4 faieed s ot
drain The | )y | [ 5,14 c as the
sl ot drai nﬂo%)fslggéﬁpgﬁsﬁ&?‘f @fei(g\bg;é%% %]fﬁléé %&@ﬁ%?ﬁ%@g@: {h\?\,ih%ﬁ@% E@r@ddi tion
of 100, argesusiedithother shilghales. Tn belel . asseritfe, Alse twochdlvgs fofminfehet hr oat

portion 304, the side walls 310 are provided with horizontaily extending
out war di y- ¢ifRed ¥ 35‘2 thrpaly ! Ofpr W@“%Wéﬁ&eéllmb‘ﬂﬂ‘tm{}‘% PFPREFOTS 3 Hég%tf‘é%“ e-ralls
are provi d@gllél‘%id? PREMI N Sss3PRalve RS ﬁxé@foﬁ@th&%&é‘fh@ﬁ%ﬁgﬂ{/ 118130k e the

slot drain to be suspended fromthe surface of a tre pl aci ng
t r ansver seflagss 11 8 wild be parabelopeniphaped 3eethed apliare nreghdnochly foed tdgether ansver se

rods. As the channel, sj wal | 32 a further apart .t han the hol 330 in
e e oosmimEr e 5t Tl ectBh i Mifeet LFs. b g e BB e bl e 1 PR e ol o
drai n usi ngf thheh&ires SITE N e¢=8ing Afuterial br 7aQid¥as Be ftrddigechEmRES] abBflRg €ach
vertical flange has a horizontal f]ange 334 along its bottom so that

378 ri _ _ i _
the two hofl#ugsatdf eflpeidesk tbaighrtojIdescalmesppaiil ey beeasittdnmastvhe f | anges

hi s manney BFR RP AL B ARG OTAEMRIRE b1 APy, ol ey o ©

provi ded wi Ithare gixed ngthe3IdGraorstinats deszebed elemn flow t hrough fromside to
side and securely anchor the slot drain 300 in position in the bottomof a
trench. The openings 332, 336 can be forned in any suitable u~ay, for

instance by.a86F gzﬁ%ﬁiéeﬁ%tee], the halves could be made from any material suitable for this
application, ¢.g. plastic/GRP/polymer concrete,

Figure 4 shows a separator 112. The separator comprises a body 120, the sides of

which converge towards the top at the same angle as the wall 110 of the throat portion



For aligning the slot drains 300, a generally U shaped cradle can be
formed, in effect like the cradle shown in Figure 11, made of the collars
256, by riveting pieces to one end of the |ower half of the channel portion
302. This riveting can be done before the slot drain is assenbl ed. Wen
using the slot drain of Figure 14, afté suspending fromthe surface as

i ndi cat ed , Lt h be fill it h I

et e oM e 146 RIED Sl by R ARG Bl ol 208

hori zont al nbé},h§siH€.”DV9d1 t he openings 332 closed with builder's tape, and
t

t he rest 001‘ e concrete poured. Wth suitable nodification, the lips 31 |
andl or the openings 332 and/or the horizontal flanges 334 and/or the

i ngs 336 b ied to the fi | gt drains 100, 200
doscr i bed Hsovals NORE hos et (b il beRo e RO BRE Sae &Rt hr oughou

the speci fﬂeﬁ%v\%ugé}li)?}@%ﬂedthie'airﬂ&s%)(c&?es?&é\:}ﬁﬁ@%rtﬁgtlﬁéq@% A4RE fikrgn that such

prior art 1S olm or forns par common general know edge in the
hel d, Unl egsjettienscl@d) B4 andahedistayce tefueanahe twiphodithe wper lahrdpgdyecitont 138
description and the clains, the rds.' c rpse' , ' rising ...and the

li ke, are %“étb%b%‘éiﬁ%f’f@‘@élo‘?’ﬁlﬁqaﬁ%loﬁfl ?glg @F;E?gﬁdl%g}‘)gﬁ ‘8&%%% or
exhaust i ve culltBBbovide dcCurdfNocdiBn FHAhS BRSA Réjectidhehds] 119,10 s not
limted to¢"§'q$%gm[l)r§geon€ incvlénti 8% 1hgls been deggrjie%ed above par%el y by way
of exanpl ethragh thoetblis L&t | ons can be nade within the spirit of the

invention. The invention also consists 1n any individual features described
or inplicit herein or shovmor inplicit in the drawings or any conbi nation

of any swhqeh%?e}é@r? .eé%folng'i'ﬁ,t@l%g%gs%;'dn%ﬁé}in%h%fcs%!ir?ﬂh@hvaﬁ@é}ﬁ@'! 510"

conmbination. ITn p i cul ar, imensrons and ratios given in the
descri pti olateadipvaeation 12081 1d4nis &ndieped, beibg fanmeid il agroj tning perteinyl 3@xanpl es of

ossi bl e construction di nensi ons her .di.gensj on I i, slqt drain as
(I? | ai nned n%‘?le&ﬂ%%p%e‘lijg%%rpﬁ%’éaysff%?%fb&dﬁ 1?@”&!@58%“%8};&52303%0 2 it were
in its insfaliligglaqk i enpabil&ne (HeQideIMEEBYIGN2E. THOWRY €32 oTUE hPﬁbrflﬁérai nstance

manuf acture, transport and storage, the orientation of the slot drain can
be ot her wi mejector ] 2hextendy dawnwardx vdnigshe am HE ofitles lodtealaterplpraigetionot her

ortent e o RS ANE B oG AOR e geblen
and lower edges of the slit or hole 128, providing positive vertical location of the
separator 112 with respect to the wall 110. The gap between the side of the body 120
and the inside of the retaining arm 132 is sufficient for the amm 132 to pass through the
hole 128 and be bent so that the inside of the arm 132 abuts the external surface of the
wall 110, while the side of the body 120 abuts the internal surface of the wall 110. The
gap need not be exactly the same as the width of the wall 110. Some play may be
introduced. The separators 112, and therefore the walls 110, are fixed in place because
the retaining arms 132, once deflected, cannot pass back through the holes 128 without

further deflection.

Because the slot drain is not welded, it can be assembled on site. A conventional,
welded slot drain cannot be assembled on site because the galvanising step must occur
after the welding step. If the welding is carried out on galvanised steel then poisonous

fumes are produced.

Figures 5 and 13 show an alternative form for the separator 112. The separator body

120A comprises a slot 136. The slot 136 accommodates a steel plate 138. The steel



hol-e therein; and a separator arranged to separate the side r~~alls by

- abutnment of the walls against opposite sides of the separator, the
separator having a |l ateral projection which passes through the hole and is
defornmed in such a way that it cannot pass back through the hole w thout
furthex deformation, the respective t~xpll being thereby retained agai nst
or adjacent the separator. 2. A slot drain according to daim 1 wherei n
the sides pifte Uﬁéeﬁemhrsabmmabuﬁh&%h;ol? heightrfthe deleld6and iverpedicalar § t he
maj or part_ of the t the walls. A slot drain according to Caim 2,
wher ei n t [Hee Plapeetine bﬁg‘g[ 'Oon conprises a projecting portion projecting
away fromthe separator in the plane of the separator and a retaining
portion parallel to the sidc of the separator. A slot drain according to
Cl ai m 2 orAskhownen Eigurel&F,ohatacliptate b¥3 divides tedirabt ipitwp sangitadinglly,
substantial | y bondi ng .about

| | f th [ 1
adj acent tpﬁ‘é“?i@ﬁé‘r‘:&m%r%?w ﬁ’SH >é|§% I%“EE 8t r§? ﬁfglgglglo%ipr?gncﬁln é? ai reezwa
wher ei n d%QVJ@E'sB‘E‘FH} éh@élgla@é 133 M BeliRY tHessi aWrshamidialiny bendi ng

about an axis para |l ane of the Wall adjacent the |ateral
proj ect i onliménsica csﬂantob@hcawﬂucémampdssngottht throat pewsiondDfhpuch ad the homief ei n t he

t flat t d di t
oo ohher arkaaeql REG T8 1 mefdaBpin 1 ¢ Fef DY Sk RTOBIERE e 16
A sl ot df%ﬁdas%f&fefs?dmge Lus28Y% %r%geplmeg;aﬁéA i dbn WRRESirRtof 1R, Separ at or

conprises a pluralit pr oj c ions, 9. slot drain according to Clairn
8; wherein an upper prOjectlon and a | ower projection are prOV|ded on a

ide of t t th : t | d
08 not wAHERIISbUgiair SBagbPBENifte | BEHBELe DEHo e bare d ENEt over
proj ecti on,@RA¥kdig a | ower shoul der agai nst which the |ower edge of the

respective hole abuts, in order to | ocate the separator vertically with
respect to the respective throat

Figure 6 shows the retaining arms 132 of the separator 112 once they have been passed
through the holes 128 in the walls 110 and have been bent. All the retaining arms 132
are bent about an axis substantially perpendicular to the plane of the walls 110 (and with
a suijtable tool, both retaining arms 132 on one side of the separator 112 can be bent
simultaneously). This ensures that the walls 110 cannot separate without bending back
of the upper and lower latera] projections 122, 124, The retaining arm 132 of the upper
lateral projection 122 is bent to a greater extent than the other retaining arms 132 to
provide a lateral location for the next channe). This occurs because the portions of the
Jateral projections 122 extending beyond the end of the throat portion 104 ensure that a
throat portion of a second slot drain is held in register with the throat portion 104 of the

first slot drain.

The separators 112 can be laser cut or punched from say 3 mm galvanised steel or any

other suitable material,

Figures 3 and 6 show a first mounting bracket 114. The bracket 114 comprises two
vertical members 150 connected at their lower ends by a transverse member 152. The
separation of the vertical members 150 1s equal to the distance between the vertical
sides 106 of the channcl portion 102, so that the vertical members 150 can be e.g,

nveted to the vertical side 106 of the chanuel portion 102. The transverse member 152



wal-1. 10. A slot drain according to any preceding claim wherein for each
separator the respective throat wall has a single hole. 11. A slot drain
according to any preceding claim wherein. a said hole is adj acent an end
of the drain and the | ateral projection can be bent so as to project beyond
the end of the drain and adjacent to otltouching the throat wall, to

t hereby provide horizontal registration with the end portion of a second

sl ot dr ai mbutb2he fangest 13atthnbaseod e dhgrrieh | dh PropEing §Y Ry SIEICEI #hSUBRRET ei n at

| east one of .the se tors. conpri f i I ,drain.
13" ol ofSeearReREE O Hi tee e meR o0 e A R ol T B
conpri ses yanatiel #inshandldjagingsobeetiadppanicasthesidle 106 of fhe chamalr EI20T
proj ecting out through respective holes in the throat halls. 14. A slot

drai n accdiidiangs 162 arojeqd frsvetdic ep of the vgrtisahsreaibsrsakd 0 dang arrph EOZqroehe

separators conpri ses, nmeans securing the slot drain in position. 15. A
sl ot drai rPaé%tggF%‘?ﬂgthFGﬁﬁnﬁfﬂ@M, wherei n the securing neans conprise a

| at eral securing projection on the separator, projecting out through a hole

in the throat ~.vall, for connection to an external securing nmenber) 19

16. A sl otFiguras B and 6 6hav ngeccmd@hainting brackiidd &i hhe srsosmrntg tredws conpri se
| ecti

a hook on the securin r n. .17 | ot ' ccording to.any
precedi ng 2Pdf \° S\ﬂﬂl&"‘g iﬂﬁ3 'f ‘ema?'gi”ﬁ bé%ﬁgﬁilgggcqp%h%%g}e?e sargélg hmg%orn%d ng hal f
the throat,pQnkh epteAldg mahf the veARANBIMRGE 1 PMnaeiRRgeeial fRibYsdsei nage
~x~ater through tlae drain, the parts being joined at the base of the
channel extend upwardly only as far as height corresponding to the lower edge of the arm 162 of

the first mounting bracket 114, This gives the effect that when the mounting brackets

114, 116 are attached to the channel 102, two channels can be joined accurately with a

first mounting bracket 114 engaging a second mounting bracket 116. The amm 162 of

the first mounting bracket 114 extends to and rests upon the top of the second mounting

bracket 116, when two slot drains are brought together, This means that the ends of all

the channel sides on one slot drain register with the corresponding ends of the other slot

drains, so that they can easily and effectively be joined.
As shown in Figure 3, the slot drains 100 can be lowered into a trench which is then
back-filled with concrete 170 to the height of the top of the slot drains 100. Some

arrangement must be employed to prevent the drains 100 nising due to their buoyancy.

Fipnres 7 to 12 - a second slot drain

The second slot drain 200 is the same as the first slot drain 100, except that the

separators and mounting brackets are altcred and the throat portion 204 is less high.

As shown in Figure 9, the body 220 of the separator in the second slot drain 200 has a
cross-member or lateral handling projection 226 which projects out on each side of the
body 220 approximately one third of the way down the height of the body 220. The
cross-member 226 has a securing member or hook 228 on either side of the cross-
member 226, distal to the body. Between the hook 228 and the body, on cach side of

the cross-member 226, there is provided a mounting or handling hole 230, which can be



portion. 18. A slot drain according to O aim 17, wherei-ny bef ore asséemsl §;
the two parts could be nested. 19. A slot drain according to C aim 18,
wherein the two parts are identical. 20. A slot drain according to any
preceding claim wherein the separator conprises a slot arranged to receive
a plate which extends generally parallel, to the throat side walls such that
the plate divides a top open end of the throat portion in t<uo

| ongi t udi ngdel Yo 1ilandAn®leahe sllbad'inmneﬁmoﬁwmgum ahyumreeaedliongr Btaklm  wher ei n
the separator has respective sa. ~d |ateral proj ections on each side, and
each sai d ARG REOIECtRS gé¢ BN &2hyP Ehe same aA“kIhF fisst sjpd radn 1 O and fpeiongr ai n

25 ol ai med D A Blphlie TSGR 19 L ALIRes B3 o RO Pl SRS CHOL NG

sl ot drai n"navi ng a r oat I‘on conpri Si a separator

separ at i ngribhee V@) the nﬁdsﬁ%&B@ﬁg@éthﬁboﬁ@etm@wcdﬁ the Slbadraint206 is pedti@d. or
having a lateral projection and the respective wall having a hole through

whi ch the projection can pass, conpri sing; paSSI ng the | ateral prol ection

of the se r at or th ret n| n e

agai net - or e S sl BB G0 ST RE E SR b ARSI, ect i on
in such a y&ay 1dmin fhe sﬁxﬂémhn&aa%?ehab@ﬁdwﬁ imq Stvhlﬁmfé btk gt sgeur t her
deformation of the |ateral proj ection. he met ho of Caim?23, wherein

a nunber ofragl HO. &@mw&ﬁﬁﬁmmﬁm@ﬁihéﬁéhﬂpﬁhqﬁmew forrthe Fiest slot m of two
parts, eac providing a side wall of the throat 20 portion and one
side of a %ﬁﬁ’nLe' bel ow the throat portion, and wherein the parts are
provi ded di sassenbled with said parts nested, and |ater assenbled. 25. The
met hod of Cla|m24 wherein each of said two parts is identical to the

other. 26.FigHee Heshose aodct@}%i Ve of the fiest mw@ngkgacmé%pﬁthp lecong kst al
projectiongls S&ehan, Gak ks A6h0kITRE:, e HAGL: 94 Usi & TG TRERaN cal

t ool ,
250 connected at their lower ends by a transverse member 252, The separation of the

vertical members 250 is equal to the distance between the vertical sides 206 of the
channel portion 202, so that the vertical members 250 can be connected to the vertical

sides 206 of the channel portion 202.

The arrangement is such that a blinding layer of concrete 272 (Figure 10) is filled into
the bottom of the trench, before or after placing the slot drains 200 in position. When it
has at least partially set, the remaining concrete 274 is poured and the blinding layer
272 prevents the slot drain 200 rising due to natural buoyancy. Attached to the
transverse member 252 is a plate 254. The plate 254 increases the engagement with the
blinding layer 272 while pouring the remaining concrete. The dimensions of this plate
254 should be calculated with respect to the size of the channel portion 202 being used
and should minimise the stress in the blinding layer 272 to an acceptable figure with
respect to the quality of concrete being used. In one embodiment for example, a
channel with body width of 300 mm and a throat height of 300 mm should be provided
with a plate of dimensions 455 mm x 100 mm. The plate 254 may be attached to the
transverse member 252 by rivets, Preferably, the vertical members 250 and transverse
member 252 are made from one picce of steel. The plate is also preferably made from

steel.
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the next slot drain 200,

Figure 12 shows the second mounting bracket 216. The second mounting bracket 216 is
the same as the first mounting bracket 214, with the exception that the second mounting
bracket 216 has no collars 256. The second mounting bracket 216 is connected to the
channel portion 202 sufficiently far from the end of the channel portion 202 that a collar
256 from a first mounting bracket 214 attached to another slot drain 200 can engage
with the sides 206 of the channel portion 202,

The transverse members 252 may be set in a concrete blinding layer 272 which is

7.5 cm deep and has a minimum grade of C20-C25. The trench is then filled with
concrete 274 with the minimum quality grade of C40. A layer of pavement quality
concrete is placed on the top of the treuch. The cross member 226 is arranged such that
its top 18 7 cm below the surface, the opening of the throat portion 204 being level with

the surface.



10 10 10Y3 10% ()-10 10%& ()-/E 10%& ()- ;>?@E: / 10mM 10nMv@ 10%r\V& 1) -g'
10%m8 ()-gl 10%r& ()-M 10%r& ()- S10%& ()- 10%& ()- @\-BxY:/ 10nM T
109 ()-1g 10%& ()-1 10%& ()-@ 109%& ()-ZY 109%& ()-ZI 109%& () -
10mvBj ' KAE: / 10 10@/410%& ()-1Y410%& ()-1 @ @ 10% ()-1 @& 10%& ()-0@
109%&' ()-10%&' ()-S+ xY:/ 10" 10%& ()- 1@10%& ()-1 10%& ()- || 4109%& ()-
| 109& ()- Ss10%&' ()- 10+ """""" omokC 101 109& ().-1 109& ()- .
| 1098 () - THOAREr6) projections ] 22, 124 or 222, 224 need not be deforme about'an axis
perpendicular to the walls. They may instead be deformed about an axis substantially
parallel to the walls, or about a combination of these axes. In fact, any deformation may
be used, which need not include rotation at all, as long as the lateral projections cannot
pass back through the holes in the walls without further deformation. For example, the

latera) projections may be in the form of barbs or hooks.

The slot drain 100 or 200 can therefore be assembled without the need for any welding.
In addition, the manner of assembly is very simple and is also fast when compared with
the previous assembly methods. The assembly of the separators 112 or 212 may be
completed without any specialist tools and without precision workmanship. The
mechanical assembly of the throat and channel portions by riveting at the base of the
channel, and the placement of the separators in the throat by deformation, facilitates on
site manufacture, and can result in an eight fold increase in output when compared with
the previous method. Transportation costs can be reduced by on site construction, as

the parts can be stacked more densely or nested prior to assembly.

It should bc appreciated that the channel portion may be another shape, other than
hexagonal, These may include many types of polygon, regular or non-regular. Some or
all of the sides can be arcuate, or the channel portion can be circular or ovoid, If there
are no vertical sides to the channel portion, the sides of the mounting brackets can be

angled to match any of those of the channel sides.
The separators 212 of the second slot drain 200 can be used without alteration in the
first slot dram 100, and vice versa. Similarly, thc mounting brackets 214 of the second

slot drain 200 can be used in the first slot drain 100, and vice versa.

Ficure 14 - a third slot drain

The slot drain 300 of Figure 14 1s in many respects the same as the slot drain of Figures

7 to 10, and the same references, with the addition of 100, are used as in Figures 7 to 10.
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As the top of the throat portion 304, the side walls 310 are provided with horizontally-

extending outwardly-tumed lips 311.

Tn the channel portion 302, the side walls are provided with openings 332. These serve
the purpose of enabling the slot drain to be suspended from the surface of a trench by
placing transverse rods through the opening 332 and putting hooks on the transverse
rods. As the channel side walls 332 are further apart than the holes 330 in the cross-
members 326, this gives better stability than suspending the slot drain using the cross-

members 326.

At the base of the channel 302, each vertical flange 318 has a horizontal flange 334
along its bottom so that the two horizontal flanges 334 project in opposite directions.
The flanges 334 are for resting on a surface and supporting the slot drain 300, should
this manner of installation be desired. The vertical flanges 318 are provided with
openings 336 so that concrete can flow through from side to side and securely anchor

the slot drain 300 in position in the bottom of a trench.
The openings 332, 336 can be formed in any suitable way, for instance by laser cutting,

For aligning the slot drains 300, a generally U-shaped cradle can be formed, in effect
like the cradle shown in Figure 11, made of the collars 256, by riveting pieces to one
end of the lower half of the channel portion 302. This riveting can be done before the

slot drain is assembled.

When using the slot drain of Figure 14, afier suspending from the surface as indicated
above, the trench can be filled with concrete up 10 a level slightly below the openings
332, the concrete allowed to set, the horizontal bars removed, the openings 332 closed

with builder’s tape, and the rest of the concrete poured.

With suitable modification, the lips 311 and/or the openings 332 and/or the horizontal
flanges 334 and/or the openings 336 can be applied to the first and second slot drains
100, 200 described above.
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Unless the context clearly requires otherwise, throughont the description and the ¢laims,
the words 'comprise’, 'comprising’, and the like, are to be construed in a inclusive as
opposed to an exclusive or exhaustive sense; that is {o say, in the sense of "including,

but not limited to".

The prescnt invention has been described above purely by way of example, and
modifications can be made within the spint of the invention. The invention also
consists in any individual features described or implicit herein or shown or implicit in
the drawings or any combination of any such features or any generalisation of any such
features or combination. In particular, the dimensions and ratios given in the
description above are not intended to be limiting, but merely examples of possible
construction dimensions. Other dimensions giving a slot drain as claimed may also be

used,

The slot drain is described as though it were in its installed orientation, for convenience,
However, during for instance manufacture, transport and storage, the orientation of the
slot drain can be otherwise, and the invention extends to the slot drain in such other

orientations.
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a throat portion comprising two opposed side walls, at least one of which has a
hole therein; and

a separator arranged 10 separate the side walls by abutment of the walls against
opposite sides of the separator, the separator having a lateral projection which passes
through the hole and is deformed in such a way that it cannot pass back through the hole
without further deformation, the respective wall being thereby retained against or

adjacent the separator.

2. A slot drain according to Claim 1, wherein the sides of the separator abut the

internal faces of the walls for the major part of the height of the walls,

3. A slot drain according to Claim 2, wherein the lateral projection comprises a
projecting portion projecting away from the separator in the plane of the separator and a

retaining portion parallel to the sidc of the separator.

4. A slot drain according to Claim 2 or 3, wherein deformation of the lateral
projection is substantially bending about an axis perpendicular to the plane of the wall

adjacent the latera] projection.

5. A slot drain according to Claim 2, wherein deformation of the latera] projection
is substantially bending about an axis paralle] to the plane of the wall adjacent the

lateral projection.

6. A slot drain according to any preceding claim, wherein the separator is a flat

piece.

7. A slot drain according to any preceding claim, wherein the lateral projection is

integral with the separator.
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8. A slot drain according to any preceding claim, wherein the separator comprises a

plurality of projections.

9. A slot drain according to Claim 8, wherein an upper projection and a lower
projection are provided on a side of the separator, the upper projection providing an
upper shoulder against which the upper edge of the respective hole abuts and the lower
projection providing a lower shoulder against which the lower edge of the respective
hole abuts, in order to locate the separator vertically with respect to the respective throat

wall.

10. A slot drain according to any preceding claim, wherein for each separator the

respective throat wall has a single hole.

11. A slot drain according to any preceding claim, wherein a said hole is adjacent an
end of the drain and the lateral projection can be bent so as to project beyond the end of
the drain and adjacent to or touching the throat wall, to thereby provide horizontal

registration with the end portion of a second slot drain.

12, A slot drain according to any preceding claim, wherein at least one of the

separators comprises means for handling the slot drain.

13.  Aslot drain according to Claim 12, wherein the handling means comprises a
lateral handling projection on each side of the separator, projecting out through

respective holes 1n the throat walls.

14. A slot drain according to any preceding claim, wherein at least one of the

separators comprises means for securing the slot drain in position.

15. A slot drain according to Claim 14, wherein the sccuring means comprise a

lateral securing projection on the separator, projecting out through a hole in the throat

wall, for connection to an external securing member,
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on the securing projection,

17. A slot drain according to any preceding claim, wherein the drain comprises two
parts each forming half the throat portion and half a channel portion arranged to carry
drainage water through the drain, the parts being joined at the base of the channel

portion.

18. A slot drain according to Claim 17, wherein, before assembly, the two parts

could be nested.
19. A slot drain according to Claim 18, wherein the two parts are identical.

20. A slot drain according to any preceding claim, wherein the separator comprises a
slot arranged to receive a plate which extends generally parallel to the throat side walls

such that the plate divides a top open end of the throat portion in two longitudinally,

21. A slot drain according to any preceding claim, wherein the separator has

respective said lateral projections on each side, and each said wall has a respective hole.
22. Akt of parts for a slot drain as claimed in any of the preceding claims.

23. A method of constructing a slot drain having a throat portion comprising two
walls and a separator separating the walls from each other to provide a slot, the
separator having a lateral projection and the respective wall having a hole through
which the projection can pass, comprising:

passing the lateral projection of the separator through the hole; and

retaining the respective wall against or adjacent the separator by deformation of
the latera] projection in such a way that it cannot pass back through the hole without

further deformation of the lateral projection.

24, The method of Claim 23, wherein a number of slot drains are manufactured

each primarily in the form of two parts, each part providing a side wall of the throat
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26, The method of any of Claims 23 to 25, wherein the lateral projection is

mechanically deformed by hand or using a simple mechanical tool.

27.  The method of any of Claims 23 to 26, wherein the slot drains are manufactured
each primarily in the form of two parts, each part providing a side wall of the throat
porliop and one side of a chaunel below the throat portion, each part also providing a
vertical flange along the bottom, the slot drains being assembled by retaining the throat
side walls against or adjacent the separator, and by mechanically fixing together

opposing flanges on the bottom of the channe].

28. A slot drain substantially as hereinbefore described with reference to Figures 1

to 4 and 6 or Figures 7 to 12 or Figures 5 and 13 of the accompanying drawings.

29. A drainage system comprising a plurality of slot drains according to any of

Claims | to 21, connected end to end.

30.  Aroad or runway comprising a slot drain according to any of Claims 1t0 2] or a

drainage system according to Claim 29.

31. A method of constructing a slot drain, substantially as hereinbefore described
with reference to Figures 1 to 4 and 6 or Figures 7 to 12 or Figures S and 13 of the

accompanying drawings.



