PATENT SPECI FI CATI ON (11) 1 538 547 (21)
Application No. 28745/ 76 (22) Filed 9 July 1976 (31) Convention
Application No. .232 232 (32) Filed 25 July 1975 in (33) Canada (CA) (44)
Compl et e Specrflcatlon publ i shed 2

(52) Index at acceptance F2P 1A21 1A27 1B6 A1D 3Al (54) EARTH DRAI N_{
We, BURCAN | NTERNATI ONAL of pore water in the soil having | ow perned4
LI M TED, a conpany organlzed and eX|st|ng bility, which pore water

squeezed out of TE, c of Ireji@nd, -f"'}. a
| oad, for exarrp#Jsm qué sur - ose w st offlcgi gddrlesssglssgr - BB

Fitz-. 3& @the g d surface The pore 5 william Square, Dubl
1€

I r eland¥e §/§GSqJ%%)zE‘3fd9r'ft'lé5 19%s same col um, 50 declare the

i nventi ¥4 augy ch s, resi st @AcegERTSe | ow of
that a @t(gg)t cgrﬁaa@ggrant ed2 to %s (Qér?d Eeazg?%%dﬁ "f hanZ MEsNIRSY | ow
per neabudi{#4), Canpletﬂspétﬂﬂatb)ipwﬁlisli‘ddzntlaﬂ $9790 be perforrre Agch then
permts thél)pm'léﬁhétﬁ@%t ®1/@0.ai n particularly described | v $Ani

fol | ow "SGRk tagseptanee hi hiting relatively high watéd brrent

perneability, Bt QSJC’%?H&BPO the ground sur- 55 The &\\"
rel ates to eariljp f;aGe. drains -adapted to the drainage

drain which forns a substitute for the | ow water perneabi
exarrpl e, as aforenentioned san(54§;qummDRmNV\h| ch clay. .
may al so be surtable for |rr|gat|on or simlar- 15 Certain soil's such as

clay have t‘ tg're;ng%F %? IOENN %{ pare gtenq it havitigewl pexme6 0

per meabi I'i e kL ooe ‘ﬁ %}‘ﬁa %“Fﬁe ‘élf’lf;d?f No.
930, 999, dahesd fulbysost 6fﬁéehﬁtlre§su§511 SDF anaegeo Igﬂﬁ’ﬁ @ s @A pal ¥ 31st,
1973. Thléwdk l@(ﬁn@iﬂbhns Ingland) doehler.r»byfmatetthesqwe @ dstto fthe sadiH edluxinhesol and is

tively fIa

bs J'afﬂgw us, %t ceb@ thp d
const ruct i @Btk b)’ eiatob jeftbrch] toﬂi A3aich TN gl ghcg S a§ filter of
20 ti al or parmumlydeahbénjnl by the follow- C OIS theld6il exhibRinRrelive sheet -1 i ke

materiall gment;. on of beds or mﬁmbw%ormeséapetagegrouﬂdsur-tssoughs in
the wave-s é 'Elltﬂhf‘é‘lf’ %ﬁ | 58 s J, es. ] soils can
be nels f olowtwater gériesbifity Gith, Qfomfe 'E‘Ef Eﬂ%ﬁ hsw tabl e

for the Pucl pose for materi a ermts gapmssﬁgﬂalo r il aﬁbn whi ch

they are oils\sughips oW Hs [IMstratedjn Wagor diaut60pr events
the 25 dr a:ﬁﬁ%ﬁ\% %sr tE‘ %%g gx%l;;isgp%c Sﬁg c% glﬁso?aréle-or ot her
parti cul atbrnm&t}ﬁii'po e avdy BatYeote to ‘ed whi ch
woul d te dmte@d%!, bek thmeonéinv;norebfsretldenﬂ rsmpcoaplasnedhmhris enéhséiﬁﬁ acdt ofi N used

for f fhe papefaucrcpate rPFUnePHP §h terigl. Jhe 65
cgnven?ronﬂ.‘ia]% aﬁﬁ; o R ﬁiﬁ ﬁﬁ%ﬁ eﬁ‘ﬁ? g@qr ?h whi ch

is formed teglderedsmoﬁelanpbm er:helpafp@set £ aiepe. has nmany

o MR Bl aa"‘"““;%a G

certain drmduamlagem Nb:&icrtﬂalhmsda% d \thdﬂ&oﬁ L
per neabi | i th e ﬁSa@;tconvhmonalh@ne drain nousl)caffmwhe(patfommnd@etsf-thsdfah] as sand or

silt Whl ﬁs Pipescinte the, o Wt’é\“ m%i"#nor med by
il ﬂﬁ,pﬁ.ﬁe i f""&'gﬁ it ﬁ?ﬁéﬂ'?}%gqn R i

wave- shapeltveg rrefatiely hige leaaetﬂgtﬁe begxtend- _
core. Thusiictass f@!’ ég?am Obﬁecwnmheﬁaw 1egrryihg cha: lstfbtmedbyl | ayer

havi ng Igg\/\(,,, iwn lgﬂ“ﬁ%o ﬂ{ &n%‘%ﬁdﬁrggs ey sh ﬁ%g Pﬂ%tébl ity into
t he soi | | iny etirolph\Vthé) goil B e'i [HaVif, lbw hbﬁ&e Yt Blﬁ'aﬂo'uﬁghrgﬁ the
filter e é*m@bhd soil }ayer'ﬂarengsbu | nguch andy wating ornnéakageaif thieCk teer m t the

i ngress of |§§ ‘g_%ﬁ% i, jﬂg E eé!‘“tfllﬁ 80 rIP ticul ate
mat eri alao tﬁfougﬁ/th drmtaﬁlégg JaF 6 el e@?‘dﬂiﬁ% gy Ee | ayer

rel a- tivelyChigly pé althtbrtvﬂrermtxﬁdyr bd thetvavé-ftapdd aﬁe y high

permeabr | igipe almiaaynase altgmetlvmven@na h;vainds sq ockbdhbe metusciesbar chan-
di sper sed Eﬁ rﬂg Wﬁ?gﬁa s ?‘ﬁiﬂm © eh¥ls é—h@u&lﬁhbl ocked
becone usefh@SSuoh gRlhafte bldr%b%b 0. disin bHE

drai nage of water through the water to escape upward to tne ground sur -
poi nt of blockage is concerned 1f. many or 45 face.  Such sand drain al so
permts drainage all channels ‘becone bl ocked, the drain 90 2

1 538547 ' , T 2 :




becones ineffective. Further, even if none to the acconpanying draw ngs in
whi ch: of the water carrying channels is bl ocked or Figure 1 is a plan
view of a dra| n segrrent its flow areas reduced by the earth pressure W th

t he ) he —
channel , the arrangerrent of studs or pI‘OJ ectlons 5 the effectlve fl ow area

of such is rela- Figure 2 is a cross section of the drain of 70
tively $# ng to the relatively lowratio Figure 1 showi ng the
relatlon

~ et ween of open area to 51053|8(34ar ea. . » the vveb angl the
filter und : . 2 ag 3 3
pressures; accordance vmth t he afor nt on ure IS a cross

section of th %@4‘ mﬁheﬁgt “?3@F§$°§.g§ %f sémﬁ“ rJléﬁt Fi guLg

1 show ng thegd SNRRH p ke ok dked) avBCtoldlow Ne use
of the filt eforcivgtthe fxladr mmtlatine) thebhameier thegtrangeuiexalofEuds or pogectioigsnce W t h

(he presert t‘**%g“gi“é}m?@fet@m o R

core. consi sti nghe d,samva agés0of @anieirdiaey in  Voillpre3Suiest ruct | on. 15 1ng :
| east one surdcenrdanchwitle tfe aorkmergioned %ﬁreﬁgur@ aacmys&mmfrthﬂrﬂr@m oa drar n

80 array ofl4d emcegﬁ?tn?)%oelxmma Abﬁ ?‘t‘ﬁﬁ t PanR 1 Sh°Y"W taal? b@ﬁ@%ﬂar fied

1 an der

web construc- drﬁﬁﬁﬂ@&:o Rlah it rleRiGhTeRN NS tisHly tig E% SR 'SP Fi gure
4; and than tdum, pkicj @otidaas ealfh d&ain coriprisst d‘liguag/‘} istangoss sedﬁmyuf & nmodifisd a cr 0SS

section of tnegagmwnow pkAneton @h!!‘;ag a"sa %f %Pé“z%iasée%el n §§
separated to &g ﬁ id
The drain illg gﬁﬁr ogﬁ'wﬂgesa%g&me%s 8hod of Figreat: Aty , and% ter of
sheet |ike weathar the pmeqf saddmste niser al IFygucbe@ns rcattseobctloqotfrthm:kbh@f

mat eri al e%aéftf;

urg be. mat e
i b Face SRS 33,%%% m @%ﬁ% eﬁ'ﬁa‘"ﬁﬁ‘ g T %’r%ﬁﬁds

the core and jeehédd wpehasuagls zelncht e

passage of tee!nd bhes %‘P t@s— nlmis S uséﬁ stld and
addi 1 onal | rroﬁmrﬁtt g, ol e
th& %&Jecﬁbﬁﬁ cl:i?,'r cﬁy The

ends of t he inhSCfiFeb Qs & fafe S gasns, §1t
particles. Th@ccsﬂoaaijmnrth fildy @xndefdamed by t eme ctmsnstebbrmlativ hindbasedr wonSi St s

of a relativ S?‘ gpﬁﬂtﬁ%ﬁgﬂ a6l | 3 ofh sidey of gg@w‘?ﬁ‘ itse of
the 3 fromg YolH sﬂ‘?ﬁ@“ﬁ 1 ahdi rft d&'ggoﬂd S‘} s o' §5 Ve D
has correspo @esﬁ'élpﬁiyt inth®wéClo t0§tu4$s heignt bov oTledbheaght ays of
proj ecti ons owrattmo hasstwehefmoneardd of thewg}ht thaarﬂtf %u(bgst@nﬂlemb qfimgst illus-

t 5 of
o oo R i (L £

Bﬁ&ll?'o@‘i‘o@f
the web - thaneralrmds:emdﬂ dleatehehraIymhh rrﬂnt»vebl | us- to t he ot her .

trated, t he rag 'E}a‘HPea“ér" ‘6‘;; {& ﬁg&g ons as
opposed rowsfrﬁ}?% el tggjé&&@‘%%%“i’ _ °§M each
corrugat i ONg, anp @édsdd tne Moar aadlong B8 OF b8 yoliall thtapAthg 3P Aiak elgodath ab5 Y Of

100 eral and therwebcshiould| bfnf/vbtwf:keda@lerederiou hdﬁhﬁecentrﬂbr ipbsed (withirespeay t<a random
ree 81

manner and ”t'?’t?ﬁr?et,cg NS mm{?i’%‘k@? Saw 0 :é’t&"@’%%n ﬁs@‘%i‘“ﬁ#‘

through the wy ,fr adj acent

r ows offset45fmglmrﬂo\e (ﬁlvd&ar(ﬁ etrhﬁtedﬂbmtt tmtermrl éra itity. Fﬁrﬁmgut iscionai0 y of

each ot her r dhgdraje -”téﬂ V4EFaEFn v‘;‘rl% fthgreche %P gd g de of
other by hal fyh S S gﬁﬁlﬁf s e& RSB ocked
or reduced. st hé Swe6 €rgt bREO bteeane&tcatsest ttnat: ouble$1€ ratio
of free ar eii) flaw gahned aad,ea in Qxeftmukelsa eac ethte fk)twud@ dvalléﬁln for piamntage: water 115

regul ar high | vision; frapted w "not
essential , mﬁ%&ﬁwﬁq aEJ °”ﬁ§b“"gts,tm K S‘?m °“ly010§:raeeﬁ£>9 'i‘

pref erabl e anuttﬁ)eramﬁagmm; drsifi 68thOjresEnn - foﬂtﬁed’bf ghyof  tadety of muﬁﬁﬂs suits

permtted t hon ig that thg ppe labzhl | e ERose. S ltab.ky toret
drain. A furé@ R e P R %
arranged on t m:&pbftﬁ;)t&e sQEet l SR ab oM afunk aces of
the web 3, al dfficengnof tag anah ofslw drespntem&u-r eaxfdrthmﬁitexrmam@ tohoedf ofl @itablat er i-al -
t he prov.s.‘tﬂwgqyfo tge&l oo Em&é@ Bearzg ﬁern;g ﬁ% Egyem
bl ock any pré’t,‘éﬁé‘tﬁné T H‘ﬁéltr&@%é biait sk §{6 b ‘.‘%&tm g and,
if, in the unheédtef meewaﬂton tivb forink Ofdraih @9 Patedt! Spdciicition NoAl936999.Warher 115
this shoul d h% éwce with t lovﬂngotowﬂlfnﬂw beh edimghsions b rthe algdie dreninoth critival, _
embodi ment $a9Fscribed by yay of exapiplenyith gaiemspcs,  dfhopghea b drat may havep weh 430 o
only -one surface of the web 3. water to bypass. any such obstruction. A
Both the core 1 and the filter 2 may be further advantage of the drain of
the present formed of any- of a variety of materials suit- 55 invention is
that t he open. row area through abI e for the pur pose. Suitabl'y the core

A NN 2 1 S




conparj ng drains of the sanme overall size. mercially with earth drains
such ag those In drawings which illustrate an enbodi- disclosed in th

af orengnti oned Canadi an nent of the invention, two forns of drain in

Pat ent § Specisfi cation No. 930,999. The acsswsdance with the invention wiTB \
now be} di

nman&-oi-;he—de&m—&eeﬁm—erhkﬂ—e&r—eﬁ—descﬁiaed—byﬂmy—o%
exanpl_rg,(ﬁy\m th t%:%Iu?elcsenga out { mt]louger, a qutB o?alz andai}é gﬁr ha&/ & nt s ovl;,g 3
rposé

: : i 00 milli eters, §tuds 4 and 5 of for pu
mllingter, a&}'m {21 metrSvith sfuded erappre precisted ddt n&ers siodiﬁmmbsowm 100

6xﬂérrr¢f5abohudo bei aiomctibnsz ocmr $quasst eptsn-r
errentlncblﬁessoﬁms fﬂte!'t%ﬂtmahd@ &xprpp] 9 J 5 oe %‘x‘" ¥§ 75
< Bt A e s

extremiies of 5lQ¥d ikt webem arg duﬁﬂdrmtﬁodmnenrofs&edmxtoﬁ)n
al thouh wi ﬁxghsaﬂmammmmmmydut admcFegw ol Zonhdris tows i Kgures r$s such
SEnTRT R T B RO o o
REic) 3&3’% Dottt

inpters, sthuiig zboanasamurmeterrom hy@gés befporsmlméqrrea pth. the fmw; be
about ¥ milli el ﬁ‘ F Wnk ‘%‘ B tr%ted F“(.‘j‘ gs??
nodi fi Eati ones te ﬁ%& ahge t264 3 ai-erb r cudaeame i bl e,

§. ITHe diffefenéeO
for ichithe driain m@rxtpaserd be irelativelyt e difEdtehboqlmklE apdthad of
er mt Seiti¢ stytiaht cmbbe éwecprp nﬁ??n%“ % gT@act
> web, ff rf,};{’;,} a bﬁﬂg <8 Qfla 85
H £S. T?'u mﬁamtﬁhghuaa ksingleayrdl’ mhshasktodsm and Foguedes 4,
] conveﬂotmendeé t@mglrd or exa | e, Rgf nesrr ﬁﬂég’c@gp&%nents
“t.deh- 15 fedt e aE"‘" v’t {4 1le sane
referente nuppfgls sse%d Qﬁt ﬁétéﬁéﬁﬁﬁ eettweer%le 1 t ge&ﬁoﬁﬁ&ined’ablﬁ ide 9ged
i.n the jor evi OUmstail@brahere the insiniciQran hauis! or/rthc hemérMedaraudBnnsal eo i Shed be
rel atively beienl;értonhiasveﬂmw sadlgpressinss linenwebamvb deriraeszrttfh lp

can be stor ed gg;@ SRSt Beudars”
rolls. flt %f%e tetﬁi dﬁh@ est sBe gc;:,%?r%sazgw%frmratnrmartﬁea lxlﬂgbdi- mr e.

i ng t ) t Figare20) amigthe @bsdnarmefnltanmﬂsr ney, dpanéom@e&n of mawjacture of the

?FFSSL;?S{‘TOJ e cg;.gggg:ggnr,gg TR T

intended to §u$aﬁ soil pressures. In this cag) then| vyeetnnmch mulfeaw lteheedabi uamiomoch

S cut‘ Fi gur e Bowf pasfage deradiaing Matems!ﬁ rcan-esofch?ml 0,
hong oot e SR A A B gl

centerline to IaVe . krap vl [ e core before t he
drain’is ponrgiweb. Hdlweva}treh oauts,ﬂnsaunh- eacWHA’il‘dﬁ GDAIM§$ aI | ed or whdf®

the i-nstalled @ryanrdow studhy 5 wlbprov!ﬁ eFafth Eﬁég%; L, ﬁ;"ﬁ he

|ected Lo, rel st ALY éf& i %.m 3 R el

hinge 11 to suq c& AQPS st edhaﬂ\ll ie Sjepdoms tof intiyr rﬁrhelghtfmdrnae@ode

whi ch cor r espdnliekness ¢fhrae mtrer maeealentdwxllore trzreay amecuo f 2 hgight {esethan e 110

Figures 1, 2 amgpctcally imposy 5 e forthefilfe %“Egg'@ e "ﬁ,ﬁﬁé’eﬂe‘f "é;eegt uds
est seen .cﬁmplet;{gh at fsal@ﬁrsﬁrgy,raad 4) and

b and t heaishget maeem, v|en wrmaa:sta AL if r mmeasheetdike wanupqmt%hleemmnﬂl

forma flow P8sseates tapiwide ﬁnerﬁla emr the filteg. o pneasings sajd, relau nﬁlﬁ’iﬁsﬁg iyeg'%’
ot

the core mygFlm‘b':h h"rrj‘t “Ei's ﬁ& P&%";&ﬁﬁ‘eﬁ"ﬁ

slightjy as shQyiredhy inblsExBle ofk Abiayh hd:hddxtﬁmsl ,emememdsmer a-

for ingertion oﬁe flo ppssagerfondrbieagbavatmeliewet the@ﬁo qtl ‘;‘_E‘P
In this case’Stes ngbe urgiﬂggg;’(bg B sq}i“ﬁéi ﬁggﬂ ilvjon l”"g){‘v\/gLir26
passage for drzad1 @ tovg}; thelﬂ‘b sage E aaﬁaslclame:dtdnélaugh t he

drain, stri ct edndemm aréb ltlurdmommtcmbnvm vvherelrnr‘sad webeis ©6 r«lmfomovld‘th d

ur pose of r'Bw, on q first @ cmfxﬁ
poger o oY R sred»rr %%rrrr@f,arefrm
\‘iﬁ &td sﬂ&ﬂ@yi

core %drain & Fred)f COf 3 whirbia tm ctmsoftw-mmne
CLAIM;I'S to the other side arkiibuschypasothe Irestwier %%‘;g@fetl agays é‘"rq: “@:?I{ eonal
1. An earthdaﬂ ri. sin 0 rt t

filter which rr? gléfa}mg?‘{ Piﬁ“geoq bﬁm atnay%nr:gt gﬁzﬁlgrce r 130

I nward| y and, provr ded the di s- Ieast one surface thereof a first array of
pro- t&nce "A" is not greater than twice the jections of uniform height
and a second 45 thickness of the filter material, it will be array of

pr oj ect

filter material projections of said first array, the projec- to be forced

into contact with the web to tions of said second array being interspersed .

conpletely constrict the drainage water flow anongst pr oj ections of said
f| rst array, and a passage. Indeed even wher e d| stance "A" is frlter of

1. . . e e o M o Y

ons of a height less than the 110 practically inpossible for. the . ..



that without rupture of the filter, it would be the free ends of the
projections of said first practically inpossible to conpletely bl ock
array, and additionally by the free ends of the flow passage for drainage

| : . he
unlikely event that this should filter is deforne il pregssure

acting 120 occur, apertures 6 nay be pI’OVI IIH Hﬂ'ﬂ“"\ﬂl'l}lﬂlll in of the
drain. the web to brlngtheflo ges ear FANN as

S
cl ai n’éd in claim1, side of themﬁﬁﬁto f|UId cofmuni cat i on.
vveb I's of ‘'uniformw dth and Thus, if for any reason the flow pass
'sai d flthﬁ:lmdsmtmmndmnﬁét Svdrlthpt opemu|3asm ;ﬁiﬁemdeerﬂ:odmmhﬂmkvd becone

bLockeda‘?@Pt ifljmetgys S@ﬁ%ﬁ B. Gf fIt will e [ estricted,
“drai nagl® “g it ‘%E Y ud ﬁ "‘m’ ﬂl Bﬁgi} toclaimil
251 L}

bl Ockefdst s 9%&@&&6& maSSn g¥meri? of uid) ahe kadd Mes-M00j ect i ons
of the githrefmlbw,dhe dntamehArbemm m@dtmu@ nt lob Figerss 1i 8- second
ar ray S S pﬁogpbpfeqt are of clrcu ar cro;s—secuon, although

peral st R FE‘@””S* oo s SRS || st at o
in lwm ,0 ﬁicﬂ'gmaﬁmaeﬁﬂb mag ahd, Giincereairh j inﬁancés'B&lay 753

1 538 5thg ltkhhhwﬁ@ézthmﬁltﬂbm!@ﬂalbﬁlmu bmq%?m afer 1? of is a

preferr % d 0 g&ﬁ ré%‘ﬁcPS of for
pur pose i) fer bo Wla Gaén-i N di aneter

with BﬁfedSoﬂmoﬂ: smch Iehgitls bhdmmvaael dified- B dhef apmet retqn@owmmnerbblasgmabout 2.5

mllinep e"éﬁ‘ﬂ"g?@ PESY, e form5’
s e R R
studs i rolslItwil 8 e coiserudio ﬁtoaﬂeeeer diggto thisr ated in the
enbod20vings, dt;tamﬁs gut%s llave Eeqnlteagsert e rembadiment] lsei’ osafds 4 and

and 3 a . L 06 QIERGS ﬁ?é‘%é?,d(“}'ﬁ)ns‘“%ﬁl eﬁ’gﬁa&u “ﬁéﬂﬁ“g lﬁ%“e rder of
about tW 3 nﬁ& it QRSB ih Olp Gbgh SEL0 afeng i6 amdl.thlckness of
the fil t:xess se@tiof) malrelatianshqexawadnethe gmhncsenmﬂme rtudcdveramonmttﬂdu@eso be

‘avai | 2bfikker12) and theoegre (beforeythe draimi is | jpgwionrld. The &ﬁ%on% &0and, in
d

icertai nﬁﬁéﬁ?ﬁ’gﬁf&g ‘ﬁﬁgp‘r’jg‘uf I fv&é'ﬁ qﬁgﬁf eri al beJ ng

~be cons eegup tusrder
nodi f i eflee pindschf nthe) studs. 4tsbah:1rﬁze rireef nld3 srﬂssnateémFlgtheS drain rray be
made 3¢ "’!Pen ﬂé?nﬂ“ 1’i‘g |9ént | engt h,
for exa% gﬁ %n 5 il |"f;°£ § m&m@ﬂ’an feet or

i crdgg ctionlaf btels rbzﬁﬂapb:ysl eyasalimvme‘ﬁ@mrace nuner al s
as 80 dlramtwlneh sonbieded re@ahatfortlh@rtmt@mme or tuhe 2jtherelies: r evi ous
figur gveth'SHS?I¥ gie HE§ Iaf'hlaﬁie@g;ﬁ hee g%é u ch gt) i el y
bet mensﬁ*‘gs’;ﬁﬁg&ﬁg‘ gmgn 1l ﬁ,;( prd,‘;(mgcan be stored

in 00| I Flgafe 2 mfthdﬂﬂgubnqnelsurefomadtha thepropemescoqothb il iadjatene to tﬂel s. It will

be ap Gﬂ%lh the core {%grdl ng to
this “’ ?}ﬁ‘g alhav com the core
I's. corrp&apioeﬂ% :&Iseﬂr ﬁfter &hpltbﬁbﬂﬁﬁbéo n dl gbkstvd’ are single
web whi efe fomed inwarlly dndaprbvised thendisl ricﬁst qnp swfadethercof ﬂkl)festsuay gp‘“‘
O

on on, ol (g Ei“@'*“.%” i E?Eh i prggii@ﬁ?%““% igﬁ’t ;ﬂi?g, MS‘( 805
i 11 ust'? SlBeally HopoRibid fof tﬁmu‘ebmu lec. CT 0SS

. secti on;o bé) Goréed| ififiol cONGLL Witth the wesb ot h&nscbf&ixdmﬂt@dayhangmtetspm a connect ed

hi nge 2Sompi¢telsco tﬂ&ﬁée ﬂﬂqwamaé?{g,e %SP kpaid %‘d’ The web
por 1 gp il -aid ey SRR o sub- o
the cen hﬂ@head’rﬁngdﬂﬂi bf dsSi@ atpol't sz Sk @FblatiOnshp! 1a bdid/wd ow soi |
pr essur émt withput mtnmufyhdtfdtef tlvabald babahﬁ freehaxdho prbkcmms stlaihi fvstses t he

1 e o S dgw a8 gesmae e dfow mheﬁﬁfgﬁ:&m P L

in Fi gutaa:uBap rapsaﬁaqﬂae lpedvided throdgh ﬁu fe@bthb dﬁtn seen in advant age of
this nomerweédoémﬁneﬂoy agsp eeif ray eq‘liﬂJd@E'il 1w |1 nent,
apart ffPﬂ o i eff{gtfﬁn ﬁg nsdral nage

wat er 6o oﬁ@&@a shbﬁld h eSarails E&ﬁoﬁ@btﬁsﬁmsﬁh lizlsustrat es,

i n crossesgieet] drm,nayrwatdwaspgdadn art3sIA rrthydraig acdoodipg torplalﬁn dure

i nstal éh’dEﬂd r Sonef cs‘it dg l‘ﬂ:;f °¥f‘“th?8'i°1e|"%%"%f’f'ihat&;:a nd; pe or .
tube 12 % P&PRFLYCe agg thus hunass rﬁﬁ“%m:ﬁ(ﬁ ol 66 prddbtibgd! i3 ega§ﬁ,wthe ween.
Such Gsbenﬁveynbb&mdﬁﬁdusﬁered iFiggred [N bkidg ai hﬁﬂvfdi)ﬁﬁ‘sﬁa’.tg@ fiol cadli atheB® Wat er i s
con- of chenicals, such as line through the drain, .stricted sonewhat when
~contrasted with into the soil, for the purpose of inproving Figure 2 in
ythat the soil pressure forces the the properties of the soil adjacent to
‘the filter material inwardly toward the core drain. 40 web. However, when
this occurs, the auxili- "VWHAT WVE CLAIM | S: ' 105 ary or*

o NN DY L o T T N D



are forced inwardly and, provided the dis- |east one surface thereof a
first array of pro- tance "A" is not greater than twice the jections of

uni form hei ght and a second 45 thickness of the filter material, it will be
array o _
for the fi materi al projections of said first array, the projec- to be

forced intntact with the web to tions of said second array being
i nterspersed &pnpl etely constrict .the drainage water flow anongst
proj ections his and a palssmian Indeed even where di stanae
"A" is filtk at-e . et e
t he thickness of o] C )

material, the ar géhd;&fsﬁﬂfr n?[hte pgg&gl?hgllgt%ugﬁz %e&%m ‘?‘gﬁgﬂ".‘ % ,ﬁ%

to said vveb by thait Wnteaxhitirainias claimedadd clbitmel , flaldiaeem rovts av\mffsetl i yirelee30

ds of th ¥ r*rscluéfns phardlity; off apertyresi i foear ml@httap 9 tel
bl ock ar.r:y,pro%ﬁ‘ ' 3 aattlmxprtsn, ff; 'enﬂ%v %g; %%gﬁtﬁ‘%te o

dr ai nage wat er. giﬁw-watér ihpRinibable t i e reRCeipeb aitxbﬁsys @ﬂtaﬁe tha
in the unlikely s»;n&f} tand fyavings eroedch sum?acet ¢ thsckd@s of ﬂ'ednasgnat héwmhfeé

pressure actin vgtﬂ}@%&&gﬁwé‘g’ ‘};‘f}{gvb A g ﬂ%@lspxo R ol gn

use of the drai Ngpa RSrSPRTei i &
drai n as cl ai medsdcondc hmayofl Jongitudknailf ektbmimgb plmalmwbﬂapcrdxresalmmmoo | on

wherei n said \NeblaF%a“dfsPemﬂff acﬂlt %{i@ Wd iy anyf of

1 tatﬁ‘ep‘gﬁﬁ I d
passage, O skl &ﬁtﬂfgg “étofftfé%%}mt e oo

restricted, draismgdiaceat etpw stbtr ri tckmm hyhe closgyl hemme'ahtdﬁerdrcaltmﬁwe&)t @ ng

to claim1 block ive: “eﬁf’% 2 pde 3 pfthey 2 hé*
pr O] e_Cti ons of o4 er£;i shéet W‘lﬁg{aier Eﬁnélg‘d |cﬂ>§le %“subvw%?agéeséls
restric- Secondpoﬂeﬂyﬁ;spaéeﬂ relationglpl tolsﬁld gy nahd ﬁeftht dmwmgs -

paral |l el rows, tﬂ'ef @@f l@rfé:; #wo halddwt 65 The. enbodi ment il ustrated

in Figures 1, be *ng om eacn At’HéORM@N&CD,SBB 547
4 and of fset -f39, E%eﬁf%dg?ﬂm@mﬂ,&s ‘,%1 a- %ﬁﬁfﬁ%&ﬁﬁf@ctl ons. in

the respective cemitinjusswfilie drain.. . 303/306 High Holormill € set
apart at equal sSacPRpg¥th %tweaaclmmdea@en%ral n as bémdo WTeEaim 1,

adj acent rows are offsetfongi-tudinally-rela- 302 ‘or- 3 includi ng a
plurality of apertures ‘ti've to each otherby half: that spaci-ng. 5 through
said web. PnntedforHerMajesty sSiatnonaryOfﬁceby’Ihe'l?weed%P?%f.Aw fpfp 'agedclpaiPﬁlﬂlﬂeqaﬁhe@*tat m

55 An earth drain Gohpss""thm’aowmldmfs T Where n ?hmmsybag?mnﬁd bet ween

adj acent gate matet'lnperneable flexible web ot_—Lems—et—p%ﬂrettrons i s not
greater than two. unif-ormwi dth-ahd having on each surface i ckness of
the material of which-the .5 thereof, a first ar u)'“ﬂ‘twum naIIy
filter is conposed. 10 extendlng IateraIIy space

An earth drain.as clained in.claimb5, spaced prolectlons of unlfornthelght
and a 6 or 7 whetein sai.d web'i's provided with a second array of.

| ongi tudinally extendlng plurallty of apertures t herethrough. ‘laterally
spaced rows of upiformy spaced --9. An'earth drain as claimed in any of 40
proj ections of. . unlforntbut ‘of. Iesser hei ght the preceding clains, wherein
sai d projec- 15 than - the proj ections of said first array each tions are of
circular cross section-:row of said first array being separated from 10.

An earth drain substantlalty as dis- an adjacent row of the first array by
a closed herein Mith reference to Figures 1, 2 respectlve row of the =~
second array, and.a and 3.of the draw ngs. : 45 filter
of sheet |ike water _perneabl e naterial . 11. An earth draln substantial ly
as dis- 20 -encasing each said surface and being sup- closed herein with
reference to Figures 4, .5 ported. i.n spaced relationship to said web by

and 6 of the draw ngs.. the free ends of the projections of said first:

array, and addltlonally by the free ends of - AL A THORNTON & CO t he
proj ections of the second array when t he . Chartered Patent Agents, 25
filter is deformed by the soil pressure acting . .-Northumberl| and House,
on it in use of the drain. 303306 H h Holborn, 6. An earth drain as
claimed in claimb, London, WC1V 7LE. Printed for Her Mjesty's

St ati onary Ofice by The Tweeddal e Press Ltd., Berw ck-upon- Tweed, 1978.
Publ i shed at the Patent - Oifice, 25 Sout harrpton Bui | di ngs London WC2A
1AY, from whi ch copi es may be obt ai ned. _

&fg.lf;u'



