3 0 MAR 2005 1 SLOT DRAIN Background to the Invention The present invention
relates to drai nage systens. Moire particularly, the present invention
relates to slot drains or line drains, which facilitate high capacity

drai nage of surface water or other liquid through a narrow imm 2006t .
while ensuring a high drainage capacity. Slot drains generally consist of
cylindrical pipes or channels enbedded bkneath the surface to be drained
with relatively narrow slots or throats extending upwardly from the pipe to
the surface. Water present on the surface to be drained enters the throat

t hrough the opening in the surface and falls into the pipe or channel via
which it is carried away to an appropriate drainage outlet, possibly via a
silt box. The nmain advantage of slot drains is that, although the area of

t he drai nage opening on the surface is small, the conduit al ong which the
water is carried to the drainage outlet is large. This nmeans that the

drai nage system can cope with heavy SLATDRAINW t hout requiring an excessive
area of opening to be present. This is extrenely inportant in sone
situations such as, for exanple, on roads and runways where surface water
can be hazgg P fot LtibAr g€ drai nage openi ngs woul d be equal ly

hazar dous. oses a slot drain in which the throat and
channel are nade fromtwo pieces of steel, which are joined at the region

of the base of the channel, each piece of sheet reslﬁgxgyiﬁ?eel form ng one
side of thdhepaesgrl inkeiionyelatzs o dBinages SYLEPS .‘)r"lllg)'?étlc 208 Pesitot bet ween

the throat . S| - | £5: - Qf ge . it [2kQFs that
are wel dedﬁt{%hbﬁ%@#%g{@ é/\{/a 1293‘?1@5&0%%1“3&?2%2?%%@#63?ﬁ%@%’? 1h§o¥ 1ﬁaﬁe t hroat .
Restri ct ed sags@sSsatbesrdghdrdiguikehrdurh avesnbwniineapelog twhilg énedring £lighus and ti ne
consum ng. The separators are welded to the walls of the throat before the

sl ot drai ndrainaggioppii¥ed and before being transported to the site at which
the slot drain is to be used. 3-0 MAR 2005

Slot drains generally consist of cylindrical pipes or channels embedded beneath the
surface to be drained with relatively narrow slots or throats extending upwardly from
the pipe to the surface. Water present on the surface to be drained enters the throat
through the opening in the surface and falls into the pipe or channel via which it is
carried away to an appropriate drainage outlet, possibly via a silt box. The main
advantage of slot drains is that, although the area of the drainage opening on the surface
is small, the conduit along which the water is carried to the drainage outlet is large.
This means that the drainage system can cope with heavy rainfall without requiring an
excessive area of opening to be present. This is extremely important in some situations
such as, for example, on roads and runways where surface water can be hazardous but

where large drainage openings would be equally hazardous.

GB 2 311 549 discloses a slot drain in which the throat and channel are made from two
pieces of steel, which are joined at the region of the base of the channel, each piece of
sheet pressed steel forming one side of the channe! and one wall of the throat. The
hydraulic slot between the throat walls is formed by a series of spacer plates or
separators that are welded to the throat walls and can extend the full depth of the throat.
Restricted 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.




2 It is an object of the present invention to overcone or aneliorate at

| east one of the disadvantages of the prior art. The Invention According to
the invention, there is provided a slot drain as set forth in Claim1l or 28,
a kit of parts therefor as set forth in Caim22, a method §fMAR§05 ucting
a slot drain as set forth in Caim23 or 31, a drainage systemas set forth
in daim?29 and a road or runway as setZ2forth in daim30. An advantage of
the invention is that the lateral projection of the separator retains the
throat side walls fromthe outside of the throat portion. This allows sinple

constructi gy a@%%j&% ﬁfg;‘glp\f?s_@ﬁti Déntithab o¥ErRbie BPSMERSHEEAS |ASSGRII M | Me. The

t hroat side wal'ls”can I Xxed to the separators wthout any speciali st

tool s and \didadoatitagesexfitlsd mriorwer knmanshi p, as the lateral projection on the
separator can be nechanically defornmed by hand or using a sinple nmechanical
tool. It is not necessary to weld the separator to the inside walls of the

t hr oat porﬁgog. TE%F no sophisticated techniques are required for assenbly,
and the di d slot drains can be assenbl ed anywhere in the world.

Preferably, the lateral projection conprises a projecting portion projecting
away from the separator in the plane of the separator and a retaining
portion parAdcbaling to thaénventien,dhere iserovidied astas draimps set ferdyindelgin hor R8s al

projection with a retainin ontl whi.ch ¢ e, de d si and or
i ChCChe aid afes GergioEanth R o3t of. s HABoR S crBafdes flbt I el

proj ection Lo LR3I NGLrAACK dtdMQE Ihstéh Qs B! Brth h C1em I8! dnd aFo&d 6 mblvy t he

| ateral projection i's benf about an axis perpendicular to the plane of the
wal | adj aceastkettforh ih &8mal0. projection. If there is a said retaining portion,
the retaining portion is deformed so that it abuts the wall of the throat
portion. Alternatively, the deformati on may be bent about an axis parall el

0L, P Bl il Sl B iRk nabindheesse, e
throat side walls from the outside of the throat portion. This allows simple construction
and assembly of the slot drain and reduces assembly time. The throat side walls can be
fixed to the separators without any specialist tools and without precision workmanship,
as the lateral projection on the separator can be mechanically deformed by hand or using
a simple mechanical tool. It is not necessary to weld the separator to the inside walls of
the throat portion. Thus no sophisticated techniques are required for assembly, and the

disassembled slot drains can be assembled anywhere in the world.

Preferably, the Jateral projection comprises a projecting portion projecting away from
the separator in the plane of the separator and a retaining portion parallel to the side of
the separator. This provides the lateral projection with a retaining portion which can be
deformed either by hand or with the aid of a simple mechanical tool in order to stop the
lateral projection from passing back through the hole in the wall. Preferably, the lateral
projection is bent about an axis perpendicular to the plane of the wall adjacent the
lateral projection. If there is a said retaining portion, the retaining portion is deformed

so that it abuts the wall of the throat portion.

Alternatively, the deformation may be bent about an axis parallel to the plane of the

wall adjacent the lateral projection. In this case, the lateral projection may be bent over




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 retad ff MAR 086! s by
receiving a separate retaining nenber. This may be achieved by the | ateral
projection conprising a hole and the retaining nenber conprising a pin
passi ng through the hole in the lateral 3projection and abutting the outer
surface of the wall adjacent the lateral projection. An advantage of this
i s that no tevedrds therwalh either manyaly or aithyr Snpla toek eigs a hamuier,dd ordenéo ystain  may

be renovabl e to]éf a%:ilitate di saasenbl of tthe throat portion, or may be
wel ded in 15 Wl Within.g predgierminef Tangs of senatatiolS g i ses a plurality of

projections. This provides increased securing of the separator to the walls
of the throat portion. Each wall may conprise a plurality of holes. This

al | ow a | atdsraafurtheoglerhatoe, the sgesator inby begirargedhio hetkm, thowahls byreseiving a
adjustability of the separators.to allow.adjustability of the separation of

the throat SEOFALE SFAMIRERGEPET. pFhis WA BF pehievrd hidap dateralprojastioneompmniingas a
single Nl GoledndFRE uafRRALRber IEHERR Y pin pARINARG R IR L e BiéhaP | OWer

projection are provi na si par he ‘upper projection
provi di ng afvjedivaranghbuticgthasaenaifaséblihe Wil adpyeent the tigéraDrojedton. eafect i ve
hol e abuts and the | ower projection providing a |ower shoul der against

whi ch the Révaatagssddhists thakng defpanrations Hes lateza) prejection g remired o Thepiat e t he

There is oftinsgmopite \0REORAE T sl Rublof P BFEI AR bF By g, O

flat pieceplatbis 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

| east one hole., Thi,s all ows a | at eral .0j ection.to ss through each wal l
nao! dor Merganii it BoaalF cplien boRhl SRRttt Aol biafel one. | 5
0 MAR 2005 securing of the separator to the walls of the throat portion.

Each wall may comprise a plurality of holes. This allow a lateral projection to pass
through each hole, or allows adjustability of the separators to allow adjustability 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 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, 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 one hole. This allows a Jateral projection to pass
_ 'through each wall in order to retain the walls within a predetermined range of

separations.




4 Normally, a plurality of separators would be used, spaced al ong the
throat. This provides extra rigidity to the throat portion. Preferably the
slot drain is as set forth in Caim1ll. Preferably, at |east] gnﬁAszeﬂ‘gge
separators conprises neans for handling the slot drain. Wen the s rat or
s in position, the slot drain can be handl ed using the neans for handling,
SO easing positioning of the slot drain.4To provide the handling neans, the
separator can have a | ateral handling projection on each side, projecting
out through respective holes in the throat walls, and handling holes can be

provi ded in_the. hand]i roLection or _handl. i r i nserted in
the handl i }éorm?ﬂlésag ralfly pF peparalrs %"O%!Sfee‘r‘msc?ﬁpg’g% d'don g‘etﬁlﬁ’g’a‘gﬁﬁs drain. The
bars can bﬁ,rbﬁggéﬁalﬂ)gﬁ&ym%%@ﬁmm into a trench. Preferably the
handl i ng projections are separate fromthe lateral retaining projections

though it may be convenient to arrange for the handling projection to pass

t hrough the sane hqgle_in the throat_ wall .as retaining projection.

Pr ef er abl y,PTﬁﬁerqbé)ég’FSlﬂ{é‘r%\“st%eseggﬁ@rlﬁlcld‘i“ l:ﬁnpri ses means for securing the
slot drain in position when installed. To provide the securing neans, the
separator can have a lateral securing projection and e.g. a hook can be
provi ded bypreferablly, tahRastasislof g sepajares camprifesmeans fonbhndimegttbe slot dmainer nal
securing nmenber such as a reinforcenment rod or, rei g]fegrc.emant mesh. The

external sa¥hen thg separaier isiapogtion.dhe flgt dgpreanhe hagdled using $hemea$dos| ot drain

wi th stability.agalnst si - T | | | n al so
form the  Sabdifindo BipEhdRifte FEKERREjair Fo BARSC BORBIARETLAS the O
parts and fsU%atrﬁ'l%f' caPRBelSlera heidpgrojeetidr emeachrsidenpeiecting oar thyoughai nage
wat er through the drain, the two parts being joined at the_ . base of.the

channel pormespeetiveriles imshethreas aallsandihapdling helenean begravided inthe Apnd)ing

symmetrical, .and substantjally ident]. of sheet
mat eri al , tﬂ’i@eafﬂﬂst g%EE?P lgg,n%a& %@%Qﬁg‘%ﬂﬁdﬁﬁg&d@ﬁn |H§.ﬁné P%lgﬁ})e&g%{rﬁ?gggei ng of
li ghter weigghind pagilleptofte BREdratd. BiitatRirs cami e iseli fo ver tiiwudoteliaindntotao handl e,

they can be staCked in nested formfor transport, warehousing and on site,
taking up Itssh sBeeferablydhe bandling graiensions AtgeseRarate 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.

Preferably, the drain is 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

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



3 0 MAR 2005 5 wunstable stacking. In particular, this can greatly reduce
transport and warehousing costs. Preferably, a nounting ne eﬁé&ﬁ &rﬁﬁided
for nounting the slot drain, the nmounting nenber being connéc R e
channel . Preferably the nounting nenber is connected to opposite sides of
the channel, and preferably conprises two substantially parallel vertical
portions for securing to the channel, th® nounting portions being connected
by a transverse portion. The transverse portjon provideg a foot, upon which
the sl ot dnmtablestacking. dn pardicalar,ithis can vyedélﬁaﬁﬁm%PPH@nﬁhvaﬁ?m%msn. The
transverse gortion may be set in concrete before the rest of the slot drain
i s covered® ﬁﬁeferably, the transverse portion has a plate connected to it
to aid retention in the concrete. Preferably, the plate is at |east tw ce
the width of the transverse portion. A collar nay be fixed to the nounting
menber, f oPr¢ferably; @ meowwing mienshents prosided fer mewntingjthe slohdrain, heqaowitidg dr ai n.

Joi ni g of WP bEREgPapved e aBBRG Tarlstatty BrRuPe M  nBb P S
that the sjdss,e sid@gofth@%ﬂﬁineﬁraﬁd bdfBra8H; conlprisBervi ame@hti AR/ pdrAlel has a
downwar dl y prg]?oecti ng 'lange, the %—shape can have a gap at ‘the bottomto

accommodat avettival poreingefor sfueihe tatiieychaned, theioantingpertioanbrug tenrseted byinect ed

to the nmounting menber, in_the plane of the .gides of the channel of. the sl ot
(el ne. | ThiadR S PIT SRR GRS RBE PAGICB v dFes foot ungr EhiB e dpy e |

addi tion, Pk Il ; r 9f | | ged to
engage wi ¢ Fsy SR AlbE NGt RO h 26588, EhefilN D pokidinathe
al t er nat i ven cérivgetabeford thg res wi dreslqirdpain decdveeedal i gnnment bet ween two sl ot

drains. The projecting portion nay be arranged to rest on the top of the
second nmounting nmenber, to provide vertical alignnent. The slot drain may

have a MuRy] it iBh RhEL b1 BULPD iBlo £BFOAND in!if
cooperati ngrﬁr%/mﬁ?dﬁmé% }ég%r%ég?lrg\g{] ﬁg“e%{‘j‘ﬁ%"ﬁg merrbleros WI?'[ ﬁ no l[r)lr of ecting
portions. AbhaeraPrsfetaply, tHeeplate df atdeat twicatheheidth af the tratsverse pogtidner with a
projecting portion at one end and a nounting nenber with no projecting

A collar may be fixed to the mounting member, for joining a second slot drain to the

first-mentioned slot drain. If the collar is generally of a U-shape, it provides a simple

cradle type joining of two slot drains, the second slot drain resting on the collar so that

the sides of the channel are aligned. If the channel portion has a downwardly projecting

flange, the U-shape can have a gap at the bottom to accommodate the flange.

Preferably, the collar is arranged to be connected to the mounting member in the plane

of the sides of the channel of the slot drains. This aids alignment of the two slot drains.

Alternatively or in addition, the mounting member may comprise a projecting portion
arranged to engage with a second mounting member on a second slot drain. In this
alternative, the mounting members provide the alignment between two slot drains. The
projecting portion may be arranged to rest on the top of the second mounting member,
to provide vertical alignment. The slot drain may have a mounting member with a
projecting portion at each end, for cooperating with slot drains having mounting
members with no projecting portions. Alternatively, the slot drain may have a mounting
member with a projecting portion at one end and a2 mounting member with no projecting

portion at the other end.




portion at the other end. 3 0 MAR 2005 6 The slot drain nmay be forned into
a line drainage systemconprising a plurality of slot drains. The slot
drain can be used in a nultitude of applications where surfg M@t?@;
drainage is required including roads, airport taxiways and gf ) r

par ks, warehouses, in fact any hard standing area. As indicated above, the
sl ot drain can be nmade of two sheet-likegparts, suitably profiled.
Preferably, the slot drain and/or the separator(s) are made from gal vani sed
or coated Theelit dstinmay terfoouedinin & ling dratnage systern icompHsne @ pheality dslathe

invention wll w he described, purel way of.  exa Le, with reference
to the accﬁlﬁaﬁ%ﬁy_ ?\"gsqﬂﬁ'(gm%%ei“ﬁeqol\ﬂi a&ﬂﬁ“@%? épﬁflgﬁgﬁmgeﬁeﬁnﬁfﬁ%%WPvg vi ew of
a first slot,;ffaliy %H%dﬁﬂnﬁgr&ahg BRI iwal RN chgfae bending the
retaining projections into position; Figure 2°shows a Side view of the slot
drai n of Fivguéluies, i fHor snyhasherandiag asrad vi ew of the slot drain of Figure 1,

installed in position; Figure 4 shows a separator in the slot drain of
Figure 1; Figure 5 shows an alternative separator according to the present

i nvention; , Figur ho Sj ' f K7 . j Fi gure
1, show ng ‘a’tsﬁgg'cgtreﬁg gB?"ea\r‘%t %trdr%ﬁcc# g‘g\lgﬁ dgir%glnﬁ"?gﬁgfehfr(gﬁg?gﬁlgé\léﬁmﬁaggdf on

bei ng showpréferibly, MieOslQdrhini 0/or Bedieparator@h amsmadepfesra pablaniced vi @atedf a
second slot drain according to the present invention; Figure 8 shows a
further pestegbghteeve view of the slot drain of Figure 7; 3 0 MAR 2005 7
Figure 9 shows a separator in the slot drain of Figure 7; Figure 10 shows an
end view of the slot drain of Figure 7, installed in position;

Embodiments of the Invention

Embodiments of the invention will now be described, purely by way of example, with

reference to the accompanying drawings, in which:

Figure 1 shows a perspective view of a first slot drain according to the present

invention, before bending the retaining projections into position;
Figure 2 shows a side view of the slot drain of Figure 1;
Figure 3 shows an end view of the slot drain of Figure 1, installed in position,
Figure 4 shows a separator in the slot drain of Figure 1,
Figure 5 shows an alternative separator according to the present invention;

Figure 6 shows a side view of an end of the slot drain of Figure 1, showing the

end of another such slot drain, the retaining projection being shown bent into position;

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 Figure 7,



Figure 11 shows a perspective view of a nmounting bracket of the slot drain
of Figure 7; Figure 12 shows a further perspective view of another nounting
bracket of the slot drain of Figure 7; Figure 13 shows a det3if MAR gg[ﬁl ot
drain according to the present invention incorporating the separator of
Figure 5; and Figure 14 shows a perspective view of a third slot drain
according to the present invention. Figures 1 to 6 and 13 - a first slot
drain and a nodification Figures 1, 2 and 3 show a_slot drain 100 conpri sing
a channel por t Figorel® shasyra separatar in e sdotchained Figiie 7channel portion 102 is
substantially hexagonal in shape with the throat portion 104 extending
substantially vertically up fromthe channel portion 102. The channel

portion 102 hag é(lfpimraaiégqg?evlgﬁthgfslo‘i%ﬁ 8ntigald 7, iRl ih pBgiibn; Si des

106 neets at corners 108. the coners 108 i's arranged t0 be |l ocated at
the |owernost point of the slot drain 100, substantially dianetrically

opposite throat portigon 104. The channel portjion 102 e about. 300 nm
wi de. Throat pBwebreohl ShowsaREspsEdve ey ad%%ﬁ‘rnﬁg)b@g?'e‘?rﬁﬁﬁg%&%’ falls 110.
The wal | s li1iljgge.gonverge slightly away fromthe channel portion 102, so as to
forma slig Ty flared throat, preventing debris from becom ng permanently.
| odged and bl ocking the opening. The throat opening width may be varied to
facilitate variance in the intake capacity of the slot drain. The angle of
conver gence nekigoee khehowvsa Brtherperspeetiveagwiod anpher maountingragkgtof theg vaR
2005 8 Insgide the.t.hroat portion 104 are vertically extendi ng spacer plates
or separ at Pts‘?riufzoefﬁ(lg%rg%tlfi gure 3). The separators 112 are transverse to the
wal I s 110, and extend substantially the whole height of the throat between

the top and the junction with the channel portion 102. Alternatively, the
separat ors 112Figuye beshosra datail ¢f 4 defgirain acegrding to the present invention

incorporating the separator of Figure 5; and

Figure 14 shows a perspective view of a third slot drain according to the present

Spril Y

invention.

Figures 1 to 6 and 13 - a first slot drain and a modification

Figures 1, 2 and 3 show a slot drain 100 comprising a channel portion 102 and throat
portion 104. The channel portion 102 is substantially hexagonal in shape with the throat
portion 104 extending substantially vertically up from the channel portion 102.

The channel portion 102 has six planar sides 106 of substantially equal length. Sides
106 meets at corners 108. One of the comers 108 is arranged to be located at the
lowermost point of the slot drain 100, substantially diametrically opposite throat portion

104. The channel portion 102 may be about 300 mm wide.

Throat portion 104 consists of two upwardly extending side walls 110. The walls 110
converge slightly away from the channel portion 102, so as to form a slightly flared
throat, preventing debris from becoming permanently lodged and blocking the opening.
The throat opening width may be varied to facilitate variance in the intake capacity of
the slot drain. The angle of convergence may be about 4.5°. The slot may be about 30

mimm wide.




exanpl e extending only half of the height of the throat portion 104. The
separators 112 provide strength and stability to the throat portion 104 to
ensure separation of the walls 110 so that the walls 110 do |r;oﬂ mmvzgnq
col | apse towards each other. At one end of the slot drain there’is provided
a first nounting bracket 114. The nounting bracket is attached to the
channel portion 102 on each of its two vgrtically extending sides 106. At
the other end of the slot drain a second nounting bracket 116 is ttached
to the ver ingdé theithrest p@eonf 04 A verigalycxisodingsaacen platess sepasator ldidn 100 i s

f d f twg i dentical t h f . lvanised sheet
Soeol - EnoRseedeuedpnbe sariied T2 aioiinase st mals TIREIARECL, T2 T10 of
the throat uﬁ’szgr%tiagﬁlé}éé Qg?ghﬁfgh%f' fhelthioaEhdivedBe Sbiatd the furtioh hethahennel

portion 102 I's provided along the I'ower side of the half.
Prior to asgae# portiond ORalAlesnatiaalybthe separateds 113 mhy be blortes uclengthl foss. | n

order to assenble, the two halv fornming.th channe 02, and throﬂ 104

are broughtexmg@t%é?ndéﬁ&‘?ﬂllfh%lfggﬁ"&rl’ﬂf’g‘:@?@féﬁr@@tB%ﬂnbﬂé ﬁ?\%\fqumi%. The two
d hal fi fil :

e 1 beropaFFeiet At SBHERNNG i BEGE pbfon FORNG Eeut SeriRiion oT R willsanoes

t oget her  y3onRe tkatGhe WhNel N dolfottbomosigiollapee thivardg eschldiBer.t o provi de a join
at the bottomcorner 108 of the channel 102. A sealing nmaterial or nmastic
can be introduced between abutting flanges 118 effect a leak tight joint.

The sealing, material..oay be .a suit . | G S for exanple

" DENSO' (R‘%Q“eﬁpdé’f&ﬁ %f%fb %mrt%g Easﬁgjgglgf%ﬁ‘ﬁ% %%élﬁg/g%%kﬁlltfgpg}ee fixed to

the separ atphisiihldracketR sahiHeado BR) dhannd] psitact (Qfongatl afiits aeb sértiedlly t he

hal ves could be rmade fromany material suitable for this appli catig}gg e.g.
r

pl ast i ¢/ CRRxmmdingidesd6r évtahe otheriand of theyglpkdraingessaond mountng bragjct at or
conprises a _bady, 120, the,side f ' towards the top at the
same angl e edlialad 7o Ye"{f‘fﬁ SB‘%?%@"W&@Q%&E?@@%@'O MAR 2005 9 104. The

body 120 is flat and has upper and |ower |ateral retaining projections 122,

124 on each side. ) ) .
The slot drain 100 is formed from two identical parts or halves of e.g. 3 mm galvanised

sheet steel. Each half is pressed into shape and comprises one of the walls 110 of the
throat portion, together with three of the sides 106 of the channel portion 102. A flange
118 is provided along the lower side of the half. Prior to assembly, the halves can be
nested, with other such halves. In order to assemble, the two halves forming the
channel 102 and throat 104 are brought together with the separators 112 between the
walls 110. The two pressed halves are fixed together where the flanges 118 meet. The
flanges 118 will be parailel when placed together and are mechanically fixed together
using e.g. rivets 119 through the flanges 118, to provide a join at the bottom comer 108
of the channel 102. A sealing material or mastic can be introduced between abutting
flanges 118 effect a leak tight joint. The sealing material may be a suitable mastic, a
suitable tape, for example “DENSO” (RTM), or a suitable rubber seal. The side walls
110 are fixed to the separators 112 as described below.

Instead of galvanised steel, the halves could be made from any material suitable for this

application, e.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




The walls 110 have holes or slits 128 cut in them The holes 128 are
generally rectangular in shape, the dinensions corresponding to the

thi ckness of the lateral projections 122, 124 and the di st ahdk MM 808n t he
top of the upper |ateral projection 122 and the bottom of the |ower |ateral
projection 124. The holes 128 in the walls 110 are e.g. laser cut to
provi de accurate |location for the latera$ projections 122, 124 to pass
through the walls 110. The |ateral projections 122, 124 pass Ihro%?h t he
hol es 128 164t Mbehaily $2Q iscflat Bad has uppee prd lopes jaseral rgtpinipg projeedions 122, d @4 ped,
being fornmed of a,projecting portion 130 projecting perpendicularly away
fromthe béﬂjmﬂkﬂdgn the plane of the body, and a retaining arm 132
parallel to the side of the body 120. The arm 132 of the upper |ateral
projection 122 extends downwardly, while the arm 132 of the |ower |ateral
proj ect i on ThiavallsxtlOndse hplemonslits 1Zhew in hegop ThedtoleshiZ8mrogerstrallyy porti ons

130 | ocate on the upper nd.l ower edges of.the sljt. or hale 128,  providing
positive va&pgtangar I‘Béléﬁﬂeoﬁle&?mwnssc@gﬁ?p&%wgﬂQ’e\bi'”cch”‘?séé’ thelatellt he wal |

110. The gap.. t ' oS
retaining i?%gﬁk)gﬁﬁg%tﬁf@gﬁg%gfs‘@%?@?ﬁgﬁggg %?%@{%egg %r]f&%htagggﬁéctﬁﬁngﬁol e
128 and be ah@ e Isttdnhaf the hewérlatethd padjedtioa 124 Th8RolebU2& it the veallsdiBate sur f ace

of the wall 110, while the side of the bod)i 120 abuts the internal surface
of the wal le.gllayer quido prpyiderrsevratedecasiondeniheilyterahprogchanak22, Ad4 48 PASH of t he

wal | 110. nme pl.a y,{8e introduced. The separators 112, and therefore
the walls ?%BPE“Qiheey‘}’%elc}%rn pl ace because the retaining arns 132, once

defl ected, cannot pass back through the holes 128 without further
defl ection. Because the slot drain is not welded, it can be assenbl ed on

site. A corhedatexahprojectigas §2% 12 pessdhrgugh ghehples B8 inshewpllehl brEaht e pecause

h | vanisi . f ' ; : | ding i
car o outaH BRNGRATdgs EEERE-vRRi behd T Ui bonbRTANC L0 o
5 and 13 sheye@ihgdlcrpendriularsy dwdyfrdr thd brlysI20dh Bieqilarklct.thdbedysapdaat or  body

120A conprisés a slot 136. The slot 136 accommodates a steel plate 138. The
steel 3 0 MARnPGOEm 132 parallel to the side of the body 120. The arm 132 of the upper lateral

projection 122 extends downwardly, while the arm 132 of the lower lateral projection
124 extends upwardly. This is so that the projecting portions 130 locate on the upper
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 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 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 altemative form for the separator 112. The separator body

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




10 plate 138 extends substantially the whole height of the slot 136 and is
perpendi cular to the plane of the body 120A. As shown in Figure 13, the
steel plate 138 divides the throat in two | ongitudinally, pgogi’ﬁlA'g%nq%
central support for objects resting on the top of the throat Yporti 4,
above the slot drain. The steel plate 138 al so reduces the size of the

m ni mrum di mensi on of an object which cd® pass into the throat portion 104,
such as the heel of a shoe. The steel plate 138 is held.in place_in the

sl ot 136 bylateAp? exigndsesubsiaptialhyrthewthele hesghi o thersletS6andds pespendigydardo py
force of t |1s.11 n separator 112. The slot 136 is |laser cut for
preci si on. Qﬁ?ﬂ%ﬂ%"%ﬁ’ﬁg’&ﬁ%%&g the slot 136 is 25 mm high and 3 mm w 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 bent. All
t he ret ai niAxphamwmsn Figure 48 cthb eteel plateUB8 dividss the dubattiniwe dangitudiselbandi cul ar
to the plane of. the walls 11 and with. a suitablg.tgol, baoth t ai ni ng
arms 132 oRTOHdingafenppl @Hgoggcé&bﬁcgrre%%% eﬁ)%p %t:[hfaug?trﬁ?m%t@ﬂsl y). This
ensures th l3Said 1 ' : ldWih@ak of the
upper and ?‘gagérﬁle\é@ég? &'p?}éfgtgf]ﬁ%ﬁgq?%%%dﬁf.&@r@gtmrzgﬁg?irﬁ}ﬁgmgrm 132 of the
upper | at dimatngioropat ohgect Whitch sanipast intothe thyoetpartion 04 stich fsthe hbe ofaher
retaining arnms 132 tQ _provid Jateral |locatigon for the. next channel. This
occurs becaiRe Theesterdplgte had ﬁfeile?%’é‘ placsigthy ﬁ%‘r]éjﬁgﬁ’t‘ioé‘ﬁ’ge?f?? 1)8(5&5 beyond
t he end of i { tv on of a second
sl ot drai nsfggﬁgpﬁ%ﬁ lggé%g%grb gﬁmé ECE%? %%ﬂ??gtoqjgoﬂrj?%ﬁ%}altgﬁﬁgf the first
slot drain. The separators 112 can be | aser cut or punched fromsay 3 mm

gal vani sed _steel or .any other suitabhle material. Fjgure .and 6 show a
first nountlihgglasd a6 pelaser eat forpeeckyion: | tonffm%@%%tstbgm%s prmedighenter s
150 connectagﬁlﬁﬁmt akLr lower ends by a transverse nenber 152. The
separation of "the vertical menbers 150 is equal to the distance between the
vertical sides 106 of the channel portion 102, so that the vertical nenbers

150 can be e.g. .
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 suitable 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 lateral 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 channel. This occurs because the portions of the
lateral 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 is equal to the distance between the vertical
sides 106 of the channel portion 102, so that the vertical members 150 can be e.g.

riveted to the vertical side 106 of the channel portion 102. The transverse member 152



riveted to the vertical side 106 of the channel portion 102. The transverse
menber 152 3 0 MAR 2005 11 abuts the flanges 118 at the base of the channel
102, providing extra structural support for the channel 194 MARe20(8rti cal
menbers 150 of the first nmounting bracket 114 have horizontal arns 162
projecting substantially parallel to the sides 106 of the channel 102. The
arnms 162 project fromthe top of the verilical nenbers 150. The arns 162

project past the_end of the channe] 102. Figures.3 and 6 show a second
mount i ng bebwkEhe Hanges The attbe base ofdhnehangell e Reoviding extrasstiugRiral S4BPYTt ¢ he

first nounti ] ¢ 162

ext endi ng #‘g&ﬁﬁf?@}%ﬁl@ﬁ?#i‘gﬁe mengagrn{s“'nl?ie{)§ Fﬂg@ggﬁ&@%@gé?fﬁ%ﬁ%ﬁ lr%gr*r]gg?s 150
ext end UpWﬁBﬂidhtﬂ"HrHls6162fpadje@ﬁ1gf‘sﬂbﬂblﬁtiall?r 26RO I0the gide 1 0416f the veanneH 32, of t he
arm 162 of the first nounting bracket 4. This gives the effect that when

t he nount i ige brms ke project from the tep of the tvadisamembers d 58 h The armsl 162, projeet
channel s can be | oj cur y with a first nounting bracket 114
engagi ng ap%%bﬁé“mﬁ??ﬁadmﬁﬁ et 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 slot drains are brought together. This neans that the
ends of al Figuréss3 aihé aladw giscendonowntiag braked! 6. Thesgisidenowmting hirdnket

correspondi ng.ends of the other slo I aj , So that they can.easi,/l and

o feot vel § 10is P swanas e Ergnmmeratieb B excidt ditShers it nehGmmiztn’ be

| owered intQ,a) 47 SREMIMO O the vERRE mBARKs fish! fifktedli! e SORCLEMEMBLY 156 the
t th

1
hei ght of e top o sl ot drains 100. Sone arrangenent rrustg]ge enpl oyed
t o prevent exterd dpwaridy 409 as ifariashegghecdroesprading touthy doweer.edge gfitheamid 168 of2 - a
second sl ot drain The second slot drain 200_is the sanme as the first slot
drai n 100, thexEspmorRing lerﬁ@etéiﬁa&@@&%esaﬁ%efmw wa%i@eﬂ%%mgrbéa%ﬁsered and
t he throat Mty ' | PGw ' hgur: 20 of
t he separ atltﬁ;&r)’ %]r?%t?%g&és}:g%%hddﬁgl%gt P}a[l)ri 2ggﬁﬁgmsels;baﬁgrgﬁl@@%ﬁ%ﬁhﬁd@?ﬂ?ﬁieral
handl i ng pfiet @dunang B2cketl ldrengaging a tsecomdtmamtiag dracketdd 60 fTHeheem 16@df 220
approximately_one third of the way down the height of the body, 220. The

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 rising due to their buoyancy.

Figures 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 altered 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 etther side of the cross-
member 226, distal to the body. Between the hook 228 and the body, on each side of

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



cross-nenber 226 has a securing nenber or hook 228 on either side of the
cross- nenber 226, distal to the body. Between the hook 228 and t he body, on
each side of the cross-member 226, there is provided a moudt) MARROIHand! i ng
hol e 230, which can be 3 0 MAR 2005 12 wused to |lift and nove the slot drain
200 into position. The upper and |l ower |ateral retaining projections 222
and 224 are the sane as in the first slqgp drain 100 and function in the
same nmanner. The hooks 228 are attached to e.g. reinforcenent nesh 234 (see
Fi gure 10) ust¢dite lifesid 28%e teishy dsan 200 irdopositor The spmpnaed tdveer ddteral dr ai n 200

i n position. The separ.at oy, of t second slot drain 200 nmay have_a vertical
slot (not SFIRIRME RIRISCHRAS ﬁg&ydz’fgg,arq eéﬁ@eémgﬁ?ﬁﬁéfotégane ?ﬁg& aad fatom,
Figure 5 wi r I t ' ' :

ot P angenentt Op FRE . ¥ bchs 228 ¥ atafhel 8, PinfRCenfild BREF IS Rer |
Figure 11 Figis 10), ded medhe2BAvietng sef ird dimictdte R seomgnke slot dramc300tin pasition. t he

second slot drain 200. As in the first enbodi nent, the bracket 214
conprises two vertical nenbers 250 connected at their | ower ends by a

transverse er ; I -i [S-\ 2 i s equal
to the di stuReR bl et dhePdRRt AP 20 sk Wy ¥ S it TR AP BBs o, 20

so that theo¥ep20,datheameensmnepbss tharshaenGa PRt Stittorepivd v e firgdlot Si des 206
of the channel ﬂ:gortion 202. The arrangenent 1s such that a blinding | ayer of

concr et e 2dain FQuThe perposesant; amaagement o1 therdotnse thersrme as iher the SrgRlot bef ore or
after pl aCigeﬁ"ntl@‘ﬁ slot drains 200 in position. Wen it has at |east
partially g ) le remai ning concrete 274 is poured and 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
engagenent Figure11 pleowsn detailadgyiew pé thedrst mpnntingdueckiehdl 4 dlkthe senoindiskog

concr et e. he dj nsi ons Lof, this.plat 25 uld be cal cul ated wi,th
Coarct i ot 20 oRR PR R% shfbcRinhend e bR Yo mRer Bl Ve Bttty
M ni m se t hey sérimReediabtHelt@oRtd éidk BY altASVerse/meinBerdd52aTRE RépakdtRnfofehe € with

respect to the quality of concrete being used. In one enbodi nent for
exanpl e, avertical 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 partiaily 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 piece of steel. The plate is also preferably made from

steel,




channel with body width of 300 nmmand a throat height of 300 mm shoul d be
provided wth a plate of dinensions 455 mm x 100 mm The pl tﬁ @Eﬁlm be
attached to the transverse nenber 252 by rivets. Preferably” the'v cal
menbers 250 and transverse nenber 252 are nmade from one piece of steel. The
plate is also preferably made from steel. 3 0 MAR 2005 13 A collar 256 is
connected to each of the vertical menberl3 e.g. by welding. Each of the

|l 256 ' tical tion. 258 and ' Ly i '
por | on 206, collibEss Fcpomneratbicaiery SOMERisal BRI © aritd TR R e
tion 268, Rig _ d_
0f 1 ho. chafars B ERBRIZ02 veHTALportich 23 AR Bl R g v i

defl ected ih @B EerGRIPU-shagedahdiar The wbvartilyriaciited portiar2Ghis afrangegse 218

pass when the channel portion 202 is placed in the brac . .The . slot drain
200 rests dmtithiepavallelavith omeof thplowergiies of the Crbé‘mf‘ipoﬁ@?%é- r"’h%‘ﬂ’elfsi?r%

separated fromthe bott of th I i tHr menber s
250 al so CBFWPEB‘%‘?I’%&IO?% 3¢ yé@wgpﬁe@g&koﬁ@s&%foaﬁﬁo%vﬂ attachment of
the slot dgay I8 06200 strs@whbibthetBbnisd) Bttion Q02 tihslasddrih aliebratkdth&he r ench
via rods (g@%&sﬁgv\%% whi gﬁsfaci l'itates fgster and easier installation. This

jig is atteloharim200 testsonl thacollss28m dThe transserse gremben e BABEISIHC has a
lateral limter., By yvaryjng the position.of,4she lateral limter and the

| ength of IS%”H%QW@éh%Fhéthloégﬁé?mgrP&%Wez%‘g, the position of the slot
drain 200 in the trench can be set before the blinding |ayer of concrete
272 is poured. The collar 256 provides positive |ocation for an end of the

next sl ot Qhaivertk@Dmemmbens260 hlosompsist hendlingdhotes26dnThass hlesciddalloys. The
second nounting bracket 216.is .t sane as. the fir i et 214,
with the eﬂﬁécé!ﬂ%ofw&tsmllqéa‘%@ﬁ'&g‘?%ﬂg ﬁ’é’t s%%wdgfgﬁhigﬁgp%ég?%]oeqé%ﬁﬁars 256.
The second ' @@k% 18cilibat&OReCAmRIC akier fndRtlagdannel portion 202
suf ficient |V§50'¥5§%t4]’?8%t ¢ en o(f:] 1t he channel portion 202 that a collar 256
froma first nounting bracket 214 attached to another slot drain 200 can

engage This jig is attached at the collar 256 end of the slot drain 200 and has a lateral limiter.
By varying the position of the lateral limiter and the length of rod between the holes 262
and the jig, the position of the slot drain 200 in the trench can be set before the blinding

layer of concrete 272 is poured. The collar 256 provides positive location for an end of

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 trench. The cross member 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.




with the sides 206 of the channel portion 202. The transverse nenbers 252
may be set in a concrete blinding layer 272 which is 7.5 cmqd as a
FMAR A

m ni nrum gr ade of C20-C25. The trench is then filled with conc W th
the m ninumquality grade of C40. A |l ayer of pavenment quality concrete is
pl aced on the top of the trench. The cross nenber 226 is arranged such that
its top is 7 cmbelow the surface, the gpening of the throat portion 204
being level with the surface. 3 0 MAR 2005 14 The lateral projections 122,

124 or 222 TheZ#erabprbjertbonde22]dReoreel, 2dmeedinotchel deforptidpdogt adxay to the
wal I s. They may instead be deforned about an axis substantially parallel to
the wal | s, peircadiswlar to hewallsaf henwmey instrad degdeboymed pbeutamn axzsubstateallyat i on

may be used i negd not i.nclude rotati.on at all s | as..the | ateral
or o ect 1 ongoieliiaithe BEAE o Bbek iEoliiiadiBhariniite B 1 facamy BRAPRHEA T ir ¢ ner
def or mat i 0Be 5@, whiéH el not HRIude f6t8lidH atlDhTdnk A8 $heMderdl ProjBetidh® chiition Of

barbs or hooks. The slot drain 100 or 200 can therefore be assenbl ed w thout

t he need f passdayk hebughnthe holes imthei wallsnyithdue furthen defounataws ddsleyampleythey
sinple and,is fl so f.ast whgn.ct?l aredfvvi ésh t he previous assenbly nethods.
The assenbl3/CTatPIOREUSRLHAY, P irnsthe formy,pf Bar & conpl eted w thout any
specialist tools and wi thout precision workmanshi p. The nechanical assenbly
of the throat and channel portions by riveting at the base of the channel,
and the pl dbeslehtrant 10Mher 2¥panaherefore be ddsembled oeithony thetafeed fimtang welding.

facilitates opn, .Site nmanufacture, and can result in an eight fold_ increase
i n out put %é&%‘%ﬂrﬁ]&?wp aﬁsﬁ@’bbi"é\)’F@ifémﬁEWd?a}FPéﬁéf:}@F’E‘&?‘inBWeéb‘g@’s can

be reduced | ' r re
densely.or eprBloft bECRBNIRENEN, dhe ARty 8 R EPriBR: PO SAZERP ! he
channel pocsmpletedayitiiat anptpeeialisttapk and whitiout pracisionexakmanship. Thkse nmay

I ncl ude many types of pol yﬁ‘gg,&}ﬁregul ar or_non-regular, Sone or all of the

si des can Bischingpagsenly ¢ gatred chanmel pertionn by E Velingalithy base obthsi d. | f

there are ponveLhd Gl pb§dcﬂ{?eﬁt 5L 8&aCNARE theRRFdat B defolifiatiirt SstiRheel B
nmount i ng brackefs can ‘be - X

]
sitc 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 be 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 drain 100, and vice versa. Similarly, the mounting brackets 214 of the second

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

Figure 14 - a third slot drain

The slot drain 300 of Figure 14 is 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.




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
drain 100, and vice versa. Simlarly, the mounting brackets} 1mAﬁfgm5e
second slot drain 200 can be used in the first slot drain 100, and vice
versa. Figure 14 - a third slot drain The slot drain 300 of Figure 14 is in
many respects the sanme as the slot drainyof Figures 7 to 10, and the sane
references, with the addition of 100, are used as in Figures 7 to 10. 3 0
MAR 2005 15As the tohef thephroht pdron Bbdahe fide wiatln 3B04re priveided dithWetibentaho are

provided with horizontally- exjending outwardly-turned lips 311. In the
channel por®f Wwﬁy‘&rﬂahﬁﬂé-are provi ded with openings 332. These
serve the purpose of enabling the slot drain to be suspended fromthe
surface of a trench by placing transverse rods through the opening 332 and

put ti ng hodkshechanhel gordos e, siee sidodalls A2 ptr@ﬁdmnnaberﬁhgsesmlmsé%@r e
further apart than the holes 330 in the cross- nenbers 326, this gives

better stalh¢ pasposeefenablingthgisiny draie tabosusgended fiom thy sutfaceofmssenchbyber s

326. At th nel, 302. eac ertical flapge 318 has a

hori zont al @%g%%%‘%%ﬁggﬁ%ﬁgmﬁtgg ﬁbco(?ﬁerﬂg?c?\ét%gtp“ He l't(\RggﬂBﬁ?eztBWP‘éﬁmf | anges
334 proj ectrodld) ApHReThhnelsides#allons? areTiethl AAAGRarsHE H8les 350%n R%héLg on a
surface and supporting the slot drain 300, should this nmanner o

i nst al | at i gaerpleers|326,rthig gives dettenrstabality tharesugpendirigthaskot gratw iisingl thei dréss-

openi ngs 336 _sO t? concrete can flow through fromside to side and
securely anthorer® * slot drain 300 in position in the bottomof a trench.
The openi ngs 332, 336 can be forned in any suitable way, for instance by

| aser cutting. For aligning the slot drains 300, a generally U shaped cradle
can be f or dgdhe baseef thecghanngl|3921 ¢ash verithleflaipe\¥n 8 ihas Fhotizantdl flanged®d of t he

collars 256, by rivetin ieces 1o0.0on nd of. the | ower half of .the channel
portion 30310m§i{sPo PG’e%“%HS‘ tﬁgﬁv%howgaj 5’3‘(’8‘?563 ArpEolegt 1goppesiiefiregtionss enbl ed.
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 channe] portion 302. This riveting can be done before the

slot drain is assembled.

When using the slot drain of Figure 14, after suspending from the surface as indicated
above, the trench can be filled with concrete up to 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.



When using the slot drain of Figure 14, after suspending fromthe surface as
i ndi cated above, the trench can be filled with concrete up to a |evel
slightly bel ow the openings 332, the concrete allowed to $¢f MARE005

hori zontal bars renoved, the openings 332 closed wth builder's tape, and
the rest of the concrete poured. Wth suitable nodification, the lips 311
and/ or the openings 332 and/or the horizpmptal flanges 334 and/or the

openi ngs 336 can be applied to the first and second slot drains 100, 200
descri bed afny discrssionxofthg@pionasRhppgbouighe spagifitiatien skiuddimdo wheberi or art

t hr oughout t he. cificati.on should in no, way..b consi dered as an adm ssi on
that ouch. pRORSIdeERC a2 SRR RRGHED BROT Bt Ha g8l dengi s s PG oapoon
know edge iékngm&jﬁieg e WMhEeSeld he context clearly requires otherw se,

t hroughout The descri pgi on and the clainms, the words 'conprise',

‘conprising', and the like, are to be construed in a inclusive as opposed
to an excl usive or exhau%tive sense; that is to sa in the sense of
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or any conbination of any such features or any generalisation of any such
features orPWaRbIMEd 8N, in particular the dinensions and ratios given in

t he description above are not intended to be limting, but nerely exanples
of possible construction dinensions. Qther dinensions giving a slot drain

as cl ai med TheyprademoirventioiSied bedh@esshibéd ﬂfoaz'b@umyls_g%yiobeﬂa@@g,tmugh it were
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the drawings or any combination of any such features or any generalisation of any such

eatures or combination. In particunlar, 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.



orientations. 3 0 MAR 2005 17 CLAIMS: 1. A slot drain conprising: a throat
portion conprising two opposed side walls, at |east one of which has a hole
therein; and a separator arranged to separate the side walls bﬁoﬁ&zt nt of
the wal |l s against opposite sides of the separator, the separ3a 0519 a

| at eral projection which passes through the hole and is deforned in such a
way that it cannot pass back through thg-shole without further deformation,
the respective wall being thereby retai ned agai nst or adjacent the

separ at or. CLAIMS} ot drain according to Claim1, wherein the sides of the
separator abut the internal faces of the walls for the major part of the
hei ght of the walls. 3. A slot drain according to Caim2, wherein the

| ateral prej ectixof CHYRJ ﬁ‘ﬁsﬁl .projecting portion projecting away fromthe
separator in the p?ane of "The §'eparat or and a retaining portion parallel to
the side of theasieparmirtion cémprisig Bho BpRisBd K6 Watls N 1dat &le_adf'%}gclpﬁas?z
wherein deformation of the |atera projection is substantially bending
about an ah@@%@?lﬁém cular to the plane of the wall adjacent the |ateral
projection. 5. A_s| drain cording,to. O ai.m 2, wherein deformatjon of the
| ateral proj ectflg%’a?%‘tgr %‘E‘%F‘i q sopATAle e s er?ﬁalg]ﬂ’é’&bugﬂe%??@edﬁ?lglqgﬂns&o t he
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projecti Onwitﬁout'ﬂ}ﬁﬁgrdaelfonvr\{a%mn,ttng reség c%rv%t\n%rll be?ngothereby rf(:)tgi?ued 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 side 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 lateral projection.

5. A slot drain according to Claim 2, wherein deformation of the lateral projection
is substantially bending about an axis parallel 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.




18 8. A slot drain according to any preceding claim wherein the separator
conprises a plurality of projections. 9. A slot drain according to Cl aim8,
wherein an upper projection and a |ower projection are provi @efl MAR 208 de
of the separator, the upper projection providing an upper shoul der agai nst
whi ch the upper edge of the respective hole abuts and the | ower projection
providing a | ower shoul der agai nst which,the | ower edge of the respective
hol e abuts, in order to | ocate the separe\ or vertically with respect to the
respective 8hroaf sle@drain atBordesth Ahy Fciedy ' ' aim
wherein for each separator the gStr es%gctiehgg?ﬁ@gg?ﬂggflﬂhﬁg%mg&gfﬁaﬂggﬁ%e.
11. A slot Eﬂﬂéﬂlﬁyaﬁﬁwwlﬁgs-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 or touching the
throat wallg to phgsek i bs : i LON: W the end
portion of a second sl %ﬁ?&g%ﬁ%t?%@’@f‘%ﬁ“ﬁ%?ﬁ@%@@g@g&%ﬂ z@ngl aalﬁiyelbrecedi ng
cl aim wherporection hrsprovidad onf sideef tlmmm&tfﬁf&e@pp&}rﬁr@'esﬁd]ﬁﬁesjdiﬁmhand| i ng
the slot drain. 13] A sl .ot Vﬁ}&?‘\]laﬂl according to Claim 12], wherei n t'he handling
means conpriRPSE shpulderagainst eHpPBr ¢les@f tharesnectue holsiabiets ohd thedower
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A sl ot drain according to any prece clharm

separ at or s luderphiits,as ondeatslocate thespaiatd veRRaBY Qlithdediebt iothPASHEMB thridar A
slot drain acifor ding to Caim1l4, wherein the securing neans conprise a

| ateral sec¥®tng projection on the separator, projecting out through a hole
in the throat wall, for connection to an external securing nenber. 3 0 MAR
2005 19 16. A slot drain according to Caim15, wherein the securing neans
conprise a ook A slot drain according to any preceding claim, wherein for each separator the

respective throat wall has a single hole.

1. Aslot 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. A slot 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 in the throat walls.

14. A sslot 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 securing 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.



on the securing projection. 17. A slot drain according to any preceding
claim wherein the drain conprises two parts each form ng hal3f0tm|ERt2pg]$at
portion and half a channel portion arranged to carry drainage water ough
the drain, the parts being joined at the base of the channel portion. 18. A
slot drain according to Claim17, wherein, before assenbly, the two parts
could be nested. 19. A slot drain accordjgg to Caim 18, wherein the two
parts are identical. 20. A slot drain according to any preceding claim

wher ei n t hel&epaAaiatrdrap apedrdiag ta Clamols, atreriy e securinganéans camphied £hodl ch

ext ends genertﬁllé arallel .to the throat side walls such that the plate

di vi des a tUp'DES ?ﬁg}&?rﬁl@tﬂ‘ﬁ’e throat portion in two longitudinally. 21. A
slot drain according to any preceding claim wherein the separator has
respective said | ateral projections on each side, and each said wall has a

respective Hol e. A3t déeilfatcopding@s husy preteding tiaim, dvigiréin e driai dBRkprises Ay Of
the preceding clains. 23. A nethod of constructing a slot drain having a
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proj ection ass, conprising: passing the lateral projection of the
separator through the hole; and retaining the respective wall against or
adj acent the separator by deformation of the lateral projection in such a

way that it,,cannpt k..t hrodgh the hol e w thout rt.her deformation
of the | at elrsal Ff&rE 3}(’3?%1 %%&%ﬂﬁg h}ggﬁ%tlﬁogﬁgp%}q’%ﬁoﬁ? &sem eb’gitﬁc’é’aﬁﬁnber of

sl ot drai ngoaldedmitedact ured each primarily in the formof two parts, each
part providing a side wall of the throat 3 0 MAR 2005 20 portion and one
side of a channel below the throat portion, and wherein the parts are

provided di 19253 eﬂio?gra\{\ﬂ Bchcorsa%g ta éfa}n% lg,e \%f]grgin fe gw<|) ggﬁsrarg 3 c%ﬁig:!tl?d'

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 lateral 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



25. The nmethod of C aim 24, wherein each of said two parts is r@wm to
the other. 26. The nethod of any of Cains 23 to 25, Wnereln:é I
projection is mechanically defornmed by hand or using a sinple mechanical
too]. 27. The method of any of Clains 23 to 26, wherein the slot drains are
manuf actured each primarily in the for f two parts, each part providing a
side wall of the throat portion and on Usi de of a channel bel ow the t hroat

portion, eac@glﬁ%ﬁ ok §fr¢€ﬁlﬁég\ébﬂiﬂwb@mw\’tﬁﬁrﬂ?ﬁﬁl pofrélé}f'tqﬁd @Jhgiékﬁh [l'[éepa?tgra}é)m the

sl ot dra e’ ng asse retalning hrod wal I's agai nst or

adj acent tﬁ&%vﬁﬁlﬂ&ﬁﬁsﬁﬂmblé@dnth}&amqﬁmmemﬂIandflat)er agerniblgdt her  opposi ng
fl anges on the bottom of the channel.

25.  The method of Claim 24, wherein each of said two parts is identical to the other.

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 primanly in the form of two parts, each part providing a side wall of the throat
poi'tion and one side of a channel 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 channel.



