EARTHI NG OF ELECTRI CAL CONDUCTORS This invention is concer ned @b IHR
i nprovenents in or relating to the provision of earth el ectrodes especially
i n buildings having concrete foundation slabs. In buildings having concr?Le
foundation slabs, where it is wished to grovide an earth electrode for
exanple for lightning protection, internally within the building, it is
necessary to penetr LN datiqn e building in order to
achi eve an effectiV§L§3]Eﬁ?nakkgéggbgﬁkggyd% é¥ égl of the foundation
slab of the building by the earth electrode nust be achieved in a
water-tight manner to prevent ingress of water past the earth electrode
into the buil dipgs ir’Nén’é:?oﬁ?%f%bﬂée)fdé@%‘tﬂ%mﬁ%%m%%&%t&%@P&Eﬂ?’&

penetrates bel ow the water t e of the building site. Means of providing.
sati sf actts ytRar id¥dgi dhoreabeh daetie! etéetfbdesPasspddEital 1P Augbu LIIDEE €
foundati on sl abs have previously been proposed. UK patent specification
nunber 7HeX2DnglesencbetecsbhiNiagibn Blada.th rod el ectrodes and this system
has been found to work satisfactorily iin many cases. However, the
construction proposed in the aforenentioned patent is not altogether

In buildings having concrete foundation slabs, where it is
wished to provide an earth electrode for example for lightning
protection, internally within the building, it is necessary to
penetrate the main foundation slab of the building in order to
achieve an effective earth. However, any penetration of the
foundation slab of the building by the earth electrode must be
achieved in a water-tight manner to prevent ingress of water past
the earth electrode into the building; this 1is especially
important where the earth electrode penetrates below the water

table of the building site.

Means of providing satisféctory earthing by earth rod

N\ electrodes passings through concrete foundation slabs have
previously been proposed. UK patent specification number 774220
describes eérthing using earth rod electfodes and this system has

been found to work satisfactorily in many cases. However, the
construction proposed in the aforementioned patent 1is not

altogether




£
2 satisfactory for nodern buildings in which a water-proof nmenbrane, for
ekanpl e of heavy wei ght pol yet hyl ene sheet, is incorporated in the concrete
f oundat j-en sl ab to prevent penetration of water upwardly through the slab
into thgbuilding. Furthernore, the previously proposed nethods for
ensuring that a seal is achieved where theyearth rod el ectrode penetrates a
concrete foundation slab-have required considerable precision in use and

manuf act ur es9f i SE88EbHPY ASSEeRbIesRECha F@ihYs 0OfnUS@hiBha Rarhekaproos
bui | di ng because it has not been possible to readily match the di nensions

of the sealhégbranebifyranskipidicot Oheatiye wolgliet polyeithylenesisiteetneigf
t he various objects of the present invention is to provide an inproved
appar at us simd¢ebperaveduséni ntheovicdneyetenatfoursizeiiqn eveldab ngtpenpresentn
of water through a waterproof nenbrane in a concrete foundation slab of a
bui | di ng al pemetration vhgyated ppysirddyt thuoyaht tize s$kab iimte the bublding.
and to provide an inproved nethod of effecting a water seal. In one aspect
t he i nvent i Barthgrpereonthegeprgviouslyy Preproses: mathgds fee ?hSB?bOGdEhgta
wat er seal preventing penetration of water through a waterproof nmenbrane in
a concr et e 3 o8fRa4t ii6n aghdieved hrre dthg aBsth ZRdeflentipdedrpRetrages a
through the slab .jnto the sub-sqjl coqprisi%g6a Supggtt nmemher adapted to
be seal ed tSPRFESHEEPYRMRELIOR B SAVE FREVISEHISONStderable precision in

use and manufacture of a sealing assembly specifically for use
in a particular building 5ecause it has not been possible to
readily match the dimensions of the sealing assembly and of the

concrete foundation slab on site.

. One of the various objects.of the preseht invention is to
 provide an improved apparafus suitable for use in providing a
water éeai preVenting penetrétion of water thrdugh a ﬁaterproof
membrane in a concrete foundation slab of a building along an
earthing rod passing through'the slab into the sub-soil and to

provide an improved method of effecting a water seal.

In one aspect the invention may be considered to provide
apparatus for use in providing a water seal preventing
penetration of water through a waterproof membrane in a concrete
foundation slab of a building about an earthing rod passing
through the slab into the sub-soil comprising a support member
adapted to be sealed to the waterproof membrane in the foundation
slab, the support member providing a socket into which an end
portion of a tube is slidingly inserted, first sealing means in

the socket adapted to provide a water-tight seal between the

-
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sl ab, the support menber providing a socket into which an end portion of a
tube is slidingly inserted, first sealing nmeans in the sockét adapted to
provi de a water-tight seal between the socket and an end portion qf a
tube inserted therein, an opening through the support nenmber throughiyhich
an earth rod may extend and a pocket n the support nenber in which sscond

E%E%ﬂ%ﬁ}ﬁ T S B ”elff Bhfl :sﬁip%'s 455 S%ﬁsr?ﬁbv“’é?ﬁ oBRei ;EL%S
rr:eans e . a %er r@po"’}%?%{e%; )'/trilvr\ﬁ%lql gﬁiﬁ‘.‘!ﬁlo\glrl %aa%lq%g &g\és ﬂll’ P&Cé{%% I n
s 1% OB 4P SapbBat wBabed! s/ GraubRele ?‘E”Q?%&ﬁ#eﬁﬂ%?é’ée and

by whiich ﬁoixh’i:i-h fé&x&keceataerwwafne&aahe Sea | B&tﬁ%ﬁt tHOT sBppERe Of

rubber, may be supported arranged to ovérlie and to be of greater area than
the flaimdatgna SaFERPhY Fb@ e;@@eﬁatﬁﬁ tHEbH8h €REBPHPEAING khelkeint.
adapted to be threadedly received on-the support nenber to sealingly clanp
t he sealing sheet agalnst t he flat plate and the flat plate agalnst the
shoul der.

Preferably the support member of apparatus in accordance
with the invention comprlses.means eg. an ex;ernal shoulder by
which a member having a_éurface areayhin_plan, subsfantially
greater than.that of the suppprt menber,_suitably a generally \J
flat plate, may be.supported beneath the waterproof membrane and
by which a first flexible water impermeable sealing sheet, for
example of rubber, may be supporped:arrangcd to overlie and to
be of greater area than the flat plate. Suiﬁably thehapparatus
further comprises a 1ockanut_adapted to be_threadedly received
on the support member to sealingly clamp_ the sealing sheet

against the flat plate and the flat plate against the shoulder.



4 Preferred apparatus in accordance with the invention also conprises a
hbl | ow, bucket-|ike, renber secured to the support menber and projecting
therefremin a direction opposite the socket, the holl ow nmenber being
adapt ediso provide an inspection pit in thé use of the appar at us.
Preferably the first sealing neans of apparatus in accordance with the

I nvention conprises at | east one 0- ring seal housed in a groove in the
socket and the second sealing neans conprises an annul ar seal nenber
adapted to be conpressed between two conpression rings accommodated in the

pocket whereby, 1o 5&-%?&-2%"1?@%5%&%6"in”%%%da%% %ﬁ?!hine < [h%g‘ﬁefp'%”%trh .

with an earth rod receive e opening i e suppor

wal | of the Sugﬂgﬁtcdﬁﬂg¥§esdthWﬂﬂlw} §#QNHQ%ke. memheQOQQ?u lQb
ne t hreaded onto

pressure is applied to the annul ar seal er by a cap screw

an end portiontAk t RRpPHROT tndRBLLT - 2T Gorfo FOEI s © tREPARELAN SiAD 4 S
to be laid extending below the water table at the site, it is sonetines

desirable to idtredeibn0 MFPcE PESOThEENDSSKEE, AltheS IHEETow | Rbabéd! Deirl t he
concrete foundation slab. Apparatus in accordance with the invention
especi al l'y adapted to provide an inspection pit in the use of the

apparatus.

Preferably the first sealing means of apparatus in
accordance with the invention comprises at least one O-
ring seal housed in a groove in the socket and the second
sealing means comprises an annular seal member adapted to
be compressed between two compression rings accommodated
in the pocket whereby  to urge the annular seal member
into sealing engagement with an earth rod received in the
opening in fhe support member and with a _wall of the
support member defining the pocket. Conveniently
pressure is applied to the annular seal member by a cap

screw threaded onto an end portion of the support member.

. Where a concrete foundation slab is to be laid
extending below the water table at the 'site, it is
sometimes desirable to include two waterproof membranes
at spaced intervals in the concrete ' foundation slab.
Apparatus in accordance with the invention especially

suitable for use in such a system preferably comprises a



suitable for use in such a system preferably conprises a t ube havi ng an
upper end portion received in the socket of the support irenber and a
further sealing elenment slidingly receigved on the tube. The further
sealing elenment is adapted to be |located in the region of the secondﬁgf

| ower waterproof nenbrane in the use of the apparatus and conprises an
outwardly projecting flange sealingly secured and adapted to be urged

agai nst the second wat er proof nenbrane, a second flexible water inperneable
sheet of greater area than and arranged to be supported by and overlie said

proj ecti ngthbangavidiyd dfi ugpeedldnd) pl@titorndo@tetvéd® RhOthde sboMdter - ti ght

seal between the further sealing el ement and the tube. \Where apparatus in

accor danceofli tthe hesuppyert i arenlser 0 digl uacdfonthesi tsedlbinglg eleadnty

penetrabl e sub-soil a preferred apparatus in accordance wth the

i nvention s$lidimglgonpeesieedin cyut whedl yubeoj ecffheg futther caealdhgt a

| ower end portion of the tube whereby to militate against the tube

penetrat i nglememti rizb| gdaptedntto t he sideatd | inn theotrmgiampeft thee

i nvention may be considered to . .
second, lower waterproof membrane in the use of the
apparatus and comprises an outwardly projecting flange
sealingly secured and adapted to be urged against the
second waterproof membrane, a second flexible water
impermeable sheet of greater area than and arranged to be
supported by and overlie said projecting flange, and

third sealing means adapted to provide a water-tight seal

between the further sealing element and the tube.

..Where.apparatus_in accordance with the invention is
to be used on a site having_regdi;y penetrable.sub—éoil a
preferred apparatus in accordance with the invention
further comprises an outwardly projecting collar carried
.at a lower end portion of the tube whereby to militate
against the tube penetrating undesirably far into the

sub-soil.

In another aspect the invention may be congidered to
provide a method of. effecting a water seal preventing
penetration of water through a waterproof membrane in a

concrete foundation slab of a building about an earthing



provfﬁe a nethod of. effecting a water seal preventing penetration of water
through a wat er proof menbrane in a concrete foundation slab of a building
about an_earthing 6 rod passing through the slab into the sub-soil which
conpri §gs enbedding a tube in the foundation slab so that a | ower end
portion of the tube is open to the sub-soig w th an upper end portion of
the tube disposed at a pre-selected datum |l evel and with the upper end
portion of the s itld dnduyt R WK rtid Yhes ealb-iph P antich commricds
of a support nenber, the nethod conprising positioning of the tube with its
upper end paddadihqitat kapdatiin tegelfoupdatijon asiab stol ahert od flower end
foundati on sl ab, positioning the support nenber on the tube with a flat

pl ate carr ipattior hef stippotubaeibeopeh ttHre tippesubtsditewdtht pa fuppsar |enykr
| ayi ng a wat er proof. nmenbrane on the upper surface of the first |ayer over
the flat plpatrtiwrt bfinthepenbeodisposed aheaspppgoselesties %’Qﬂnecl)s/w@l and
t hrough the menbrane, positioning a first flexible, water inperneable )
seal i ng shexitthoftiye cupperarawd tpeirtior efathe dubegnsihdingpporecriiad
that it overlies the plate with its periphery against the nmenbrane, pouring
a second | &Fyié?StofSQ%ﬂeipﬂ%mS dh & &AWkt Qﬁvuea fSYRROLL, eRBRyy f\ﬂéé hethod

comprising positioning of the tube with its upper end portions

at the datum level, pouring a first layer of the foundation slab,

positioning the support member on the tube with a flat plate

carried by the support member of the upper surface of the first

layer laying a waterproof wmembrane on the upper surface of the

first layer over the flat plate with an upper portion of the

support member projecting through the membrane, positioning a

' first flexible, water impermeable sealing sheet of greater area
than the flat plate on the support member so that it overlies the

plate with its periphery against the membrane, pouring a second

layer of the foundation slab onto the first and, when the

concrete has set, driving an earthing rod through an opening in

— the sﬁpport member and through the tube into the sub-soil to
effect earthing, and providing second sealing means in the

support member to effect a water-tight seal between the support

member and the earthing rod.
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concrete has set, driving an earthing rod through an opening in the support
menber and through the tube into the sub-soil to effect earthing, and
provi di ng second sealing neans in the support nmenber to effect a .
wat er-tight seal between the support nenber and the earthing rod. \Z}
There now follows a detail ed descriptiZon to be read with reference to™he
acconpanyi ng drawi ngs of apparatus suitable for use in providing a water
seal about an earthing rod passing through a foundation slab, and mnet hods
of using the apparatus to effect a seal. It will be realised that the
appar atus and net hods have been selected for description to illustrate
the. invention by way of exanple. In the acconpanying drawi ngs:- Figure. 1
is aviewin section showing a first apparatus enbodying t he invention

8 Figure 2 Tﬁe@é“ﬁﬂ%'fbff@&éog EQ%QHE%dad“’ rlﬁ%lon to be read w1th

reference to the accompanying drawlngs;qf apparatus suitable for
use in providing.a water_seal,about an earthing rod passing
through a foundation slab, and methods of using ﬁhe apparatus to
effect a seal. It will be realised that_the apparatus. and
methods have been selepted'for_descriptian to illustrate the

invention by way of example. . , o
In the acqompanying.drawings:—

Figure 1 is a view in section showing a first apparatus

embodying the invention;



appar atus enbodying the invention; and Figure 3 is a side view of an
alternative support nmenber for apparatus enbodying the invention. The
apparat.us shown in Figure 1 is intended-for use in effecting a water-tight
seal tq.an earthing rod passing through a c®ncrete foundation slab which
may be cast in at least two layers 10, 12. The first
illustrative apparatus conprises a support nenber 14 of any suitable
material for exanple gun nmetal or stainless steel, which is incorporated
into the foundation slab 10, 12 during the casting operation along with the
remai nder of the appgy at us. The support ne

) Us. ,The, ort . nber 1€.is adapt.ed to be §?aI§S
to a waterproof menbrhar 962 ot efanht B of The2T§  H20 g ERSEINE 17| BREIERE
which is arran : [ egd |n, datjon slab at the junction
bet ween t he tm%eéj"a%/ée)ar‘g‘?io, % Sa{n'gé e%%n’d’%@n%n;gie)%gfaﬁ"g parallel with the
final ground level, in known manner. The support nenber 14 provides
a downwardly projecting socket 18 adapted to slidingly receive an upper

end portion 20 of a giher£230figt e 2RAAT &ty dJPCan alternative support

member for apparatﬁs embodying the invention.

The apparatus shown in Figure 1 is intended for use
in effecting a water-tight seal to an earthing rod
passing through a concrete foundation slab which may be
cast in at least two layers 10, 12. The first
illustrative apparatus comprises a support member 14 of
any suitable material for examp}e gun metal or stainless
steel, which is incorporated into the foundation slab 10,

12 during the casting operation along with the remainder

of the apparatus.

The support member 14 is adapted to be sealed to a
waterproof membrane 16 for example .of heavy-gauée
polyethylene sheet which is arranged to be incorporated
in the foundation slab at the junction between the two
layers 10, 12 and extending generally parallel with the

final ground level, in known manner.



tube is of any suitable material and may be, for exanple, of rigid extruded
PVC pi pe. First sealing neans provided by two Oring seals 24 are
accommodated in grooves in the socket apd are adapted to provide a

wat er-tight seal between the socket and”the upper end portion 20 of R@?
tube. The seals 24 may be of any suitable material, for exanple neoprene
rubber. An opening 26 passes through the support nenber and an earthing rod
28 is arranged to extend through the opening 26 in the wuse of the
first illustrative apparatus. A pocket 32 is provided in an upper end

portion of the worgugsa‘e%r,_ Iflemibél i S 19dappedvi@esecal vedsannaddisal i ng
means conprising a first conpression ring 30 arranged to slide | oosely

al ong the rfidb R%did | ddcidit g shaphkdar 66 aliwbigbnd fdivan ah the
pocket 32, an annul ar sealing nenber 34 of resilient conpressible sealing
materi al , fuppeaxadnd cpoLPPORNCOr Wibas , tube 22 sefotHecappaeasusn r The 36.
The conpression rings 30, 36 are preferably made of a suitable rigid
pl astics netubre dls of Hhy suitable material and may be, for example,
of rigid extruded PVC pipe. First sealing means provided
by two O-ring seals 24 are accommodated in grooves in the
socket and are adapted. to provide: a wateg-tight seal
between the socket and the upper end pqrtion 20 of the

tube. The seals 24 may be of any suitable material, for

example neoprene rubber. -

An opening 26 passes through the support member and
an earthing rod 28 is arranged to extend through the
opening 26 in the wuse of the first illustrative

apparatus.

A pocket 32 is provided in an upper end portion of
the support member 14 and is adapted to receive secdnd v/
sealing means comprising a first compression ring 30
arranged to slide loosely along the rod 28 until it abuts
a shoulder at a lower end_portion.of the pocket 32, an’
annular sealing member 34 of resilient compressible
sealing material, for example neoprene rubber, and a
second compression ring 36. The compression rings 30, 36

are preferablj made of a suitable rigid plastics material



e.g. nylon. The second conpression ring 36 is preferably provided in two
generally sem -circular conplenentary parts which fit nore closely between
t he wal l.. of the support nenber 14 defini-ng the pocket 32 and the earth rod
28 thég/ the first ring 30. In usel®f the illustrative appar at us
pressure is applied to the annular sealing nenber 34 by a cap 38 screw
threaded to an upper end portion of the support nenber and adapted to bear
on the second conpression ring 36. The support nenber further conprises an
external shoul der 40 by which a flat plate 42 eg. of stainless steel nay be

supported bel o .g.; AFLSL P Ofle TEORLARCdpr 6L 1 8R! Y1hBCE! 2L Pké%sréﬁlggg

of square perip ewed in plan and may beé provide h ocatl ng

whi ch ab I - V8 4 '
44 which abuts %@%ﬁ& del 4%d © g@fn?ﬁgrltlhoﬁ%%Eél'rl\l-%‘é&@q_ﬁta'roan&:piQﬁﬁ?L%ﬁ? 42

and support nerbe “to this end, 1 S ( may convenil ent
hexagonal when pdoned i di 2Rt Theord | IUYEEAlY VBetRRPAT &lneS whlLl EF the
conprises a flexible water inpermeable sealing sheet 46, for exanple of
rubber, arrangashygboy ehbhBednd 4 cdéLifingr ehkerpstist t B2anahde fHet eprthe
42. A lock nut 48 is adapted to be
rod 28 than the first ring 30. In use of the
illustrative apparatus pressure is applied to the annular
sealing member 34 by a cap 38 screw threaded to an upper

"end portion of the support member and‘édapted to bear on

the second compréssion ring 36.

The support member further comprises an external
shoulder 40 by which a flat plate 42 eg. of stainless
steel may be supported'beibw the ﬁatérproof membrane 16.
Suitably the flat plate 42 is of square pefiphery viewed
in plan and may be provided with a'locating peg 44 which
abuts the shoulder 40 to prevent relative rotation of the
plate 42 and support=mémber 14; to this end, the shoulder

40 may conveniently be hexagonal when viewed in plan.

The illustrati&é 'apparatus further comprises a
flexible water impermeable sealing sheet 46, for example
of rubber, arranged to overlie and to be of greater area

than the flat plate 42. A lock nut 48 is adapted to be



threadedly recei ved on an upper end portion of the support nenber whereby
to sealingly clanp the sheet 46 against the flat plate 42 and to clanp the
flat plate 42 agalnst the shoul der 40. {\Were the flat plate 42 is square
its sides may be conveniently about 40 cmin length. The illustratiy
apparatus further conprises a hollow nmenber 50 having a bottom portion
and side walls, with a central opening in the bottom portion through

whi ch the upper end portion of the support nenber 14 is adapted to be
slidingly received. In the illustrative apparatus the lock nut 48 is
arranged t chireadedlyt hedpetitved ofort hanhollpperneehdr pOrtdoappby ctikepi ng
pressure to the sheet 46 and flat plate 42. Suitably the hol | ow nenber 50
i s of genesubppriqueenber osheredy oko veenddngdyplclammdthe mheletedd®f a
suitable senm-rigid plastics material; however, the hollow nenber 50 nmay be
of any desigednsitapdeyifdadd plate 42 and-rtonclammstieo£lat Blitears2 secur ed
about upper end.portions of the hollow nenber 50 to provide a support frane
for cover s2gainst nthii shoyddese 4@ppyebhesepdihy t fhateplate t 8 ukder end
portion of the apparatus. which projects into the holl|ow menber 50. The
frame 52a SAYaTEsoifat thdsYemagsabenvnYenieRtiEr ahetHy AQ feBf M gure 1

are intendigngghbe used at a

. The Eillust:atiye_ appa;g;qs further _comprises a
hollow member 50 having_a bpttqm_portiqp and side walls,
with a central opeﬁing in the bottom portion through
which the upper end portion of the support member 14 is
adapted to be slidinzly'fgcgifed; In the illustrative
apparatus the lock';nut _48 is _arranggd to bear on the
bottom of the hpllow_ﬁember 50 to apply clamping pressure
to the sheet 46 and flgt p;éte:42. .Suitably the hollow
member 50 is of generally square. cross-section viewed in
plan and is moulded of a suitable semi-rigid plastics
material; however, the hoilow member 50 may be of any \/
desired shape viewed in plan. Frame means 52a, or 52b
are secured about upper end portions qf the hollow member
50 to provide a sqpport_frame”for covers 54a, 54b which
may  be removed to permit access to:the“upper'end portion
of the apparaﬁus.which projects into the hollow_member
50. The frame 52a and associated cover 54a shown in the

left hand half of Figure 1 are intended to be used at a



12 ground level indicated G.1 in areas where only pedestrian or |ight wheel
traffic is encountéred. The franme nenber 52b and associ ated cover 54b are
of more substantial construction and for- use_ with a ground | evel G2 and

t hi cknegs; of concrete encountered where veht®ul ar access is to be expect ed.
The | owel end portion of the tube 22 and of the earthing rod 28 are as
shown in Figure 2 of the drawings. In a nethod of use of the first
illustrative apparatus the |lower end portion of the tube 22 is driven for a
smal | distance into the sub-soil. The I ength of the tube 22 is selected

to be such that F%OU%IIBp ev%q.gf{naf c% U%qr b?lln%W %Lst IW %r%o O?l‘.flé he e&e;g"[erll.és at

a datum | evel et erm ne ance imate groun eve

GL1 or GL2.  Theyt q ;&2J@elb%é.g,g#i+ylgugnegumsrgarre%é %Wk member

especially where it I's of rigid astics materital, using readily

avai | abl e tool s 5her &ﬁi&"fms"s&{)ﬂ‘é@a\@o%@ ngappegidl o eparat 'sbesCH‘a:H‘Fal

tube 22 is required; thus, for exanple, it is unnecessary to provide any

t hreaded porti Oﬁoﬁﬁtmttlhbhe #£Kd aSFd¥as uﬁﬁemlth a ground level GL2 and
thickness of concrete encountered where vehicular access

is to be expected.

The lower end portion of the tube 22 and of the

earthing rod 28 are as :shown in Figure 2 of the drawings.

In a method of use of the first illustrative
apparatus the lower end portion of the tube 22 is driven
for a small distance into the sub-soil. The length of
the tube 22 is selected to be such that an upper edge of
the upper end portion 20 of the tube is at a datum level
at a predetermined distance below the ultimate ground
level GL1 or GL2. The tube 22 may be readily cut to the
correct length, especially where it is of rigid PVC
plastics material, using readily available togls for
example a hacksaw and no special preparation of the tube
22 is required; thus, for example, it is uﬂnecessary to
provide any threaded portion on the -tube 22 as has been
necessary in previously proposed designs. The support
member 14 is then slidingly placed on the upper end

portion 20 of the tube with the tube received in the



necessary in previously proposed designs. The support menber 14 is then
slidingly placed on the upper end portion 20 of the tube w'th the tube

received in the °~ 13 socket 18 and t upper edge abuting against a

shoul der at the upper end of the sock thus to | ocate the suppor

menber 14 to the datumlevel. The flat plate 42 is positioned on tr@f
menber 14 supported by the shoul der 40. The first Jlayer 10 of the
foundation slab of concrete is then poured to the | evel of the shoul der
40, the plate 42 becomng enbedded in the concrete. Thereafter the
wal o1 pr 00GoBRAW AW ahl ithd Afbdi dige SUELEIREOTadd1nd 2V sndland over
the flat plate 42. The sheet” and hol | ow ne are then positioned-

and the | agk ¢hé 4Pperdhédedrt aned asdekae as&ermwsteaetlhﬁfa@éldtag urge
the sheet 46 into sealing engagenent with the plate 42 adjacent to the

shoul der 4Qppodt GidkbEr SEENtot BReSdaRund Gl &neT | | €Fhd helht apEadld apd
proj ects beyond the plate 42 around the whol e periphery. Conduits

passed

and sealed to

40. @ The first layer 10 of the fpundation_ slab of
concrete is then poured to the level of the shoulder 40,
the plate 42 becoming embedded 1in the concrete.
Thereafter the waterproof membrane .16 ;s laid on the
surface of the  layer. 10 and over the flat plate 42.
The sheet 46 and hollow member 50 are then positioned and

the lock nut 48 tightened to clamp the assembly together

‘and to urge the sheet 46 into sealing engagement with the

plate 42 adjacent to the shoulder 40. As can be seen,
the sheet 46 overlies the plate 42 and projects beyond

the plate 42 around the whole periphery.

Conduits 56 are passed through the wall of the
hollow member 50 at any desired position and sealed to
the wali, for example by suitable sealant, to provide
conduits for electrical conductors to be connected to the

earth rod 28,

The hollow member 50 used will have a suitable frame
52a, 52b, according to the ground level GL1 or GLZ2 with

which the apparatus is to be used.

56 are

t hsopes ittionel |on 0thé haeitbekrowinmdpporfeditbyanyheleshoelldepsi ti on

&



the wall, for exanple by suitabl e sealant, to provi de conduits for
el ectrical conductors-to be connected to the earth rod 28. The hol | ow

menber 5Q used will have a suitable frame 52a, 52b, according to the ground
| evel <%?y or GL2 with which the apparatus t4 to be used. 14 The second
| ayer “of the concrete foundation slab is then poured onto the first

| ayer until the appropriate ground |level G.1 or GL2 is reached. The
pressure of the concrete of the second layer 12 urges the sheet 46 into
seal i ng engagenent with t he menbrane 16 around the plate 42 to effect a

tight I dth t 46 a I t 2 firm dd t
fl)gndatssgn 2Inab y % gglsreg cﬂdl p’é(ral Shéel&?g ?xtrre oé}r'ucére wagtejél%c%f%ﬁ by
adhesi ve tape g rtnsnrrgmgaeomoogha IR AN oy riste

wat er proof menbrane desire be interp ween th
the upper surfgaeguffl 1Rl 818 47 a1e H@pgggg%éémenenbrane 16 before t he

sheet 46 is placed in position.

The pressure of fhe concrete of'the second layer 12
urges the sheet 46 into sealing engagement with the
membrane 16 around the.plate 42 to effect a tight seal

and the sheet 46 and ﬁlate 42 become firmly embedded in

[
: the foundation slab.

If desired the perlphery of the sheet 48 may be
secured by adhesive tape to the membrane 16 or a further
layer of heavy-gauge waterproof membrane may, if desired,
be interposed between the sheet 46 and the upper surface
of the plate 42 and taped to the membrane 186 before the
sheet 46 is placed in position.

N\

The hollow member 50 is selected to be of such
dimensions as to provide an access pit to the upper end
portion of the illustrative apperatus once the concrete

of the foundation slab has set.

When the concrete of the foundation slab has set,
the earthing rod 28 is introduced through the hole 26 in

the support member through the access pit provided by the



The hol l.ow nmenber 50 is selected to be of such dinensions as to provide an
access piit to the upper end portion of the illustrative apparatus once the-
concrete of the foundation slab has set. Wien the concrete of the
foundation slab has set, the earthing rod 28 is introduced throughike hole
26 in the support nenber t hrough th&5access pit provided by the }%

hol | ow nenber 50 and driven_into the sub-soil--to ,a sufficient, exten
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extent the second seallng means is 1ntroduced 1nto the pocket 32
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and compressed to effect a seal between the earthlng rod 28 and -

the support member 14 by appilcatlon of the cap 38.

In carrying out the method any rotary force applied to the
rod 28 or cap 38 does not cause rotation of the member 14 as the
member 14 cannot rotate relatiVe to the plate 42 and the plate

42,'being of sQuare section and embedded in the concrete.

Conductors 1ntroduced through the condurts 56 can then be

connected to the upper end portlon of the earthlng rod 28 in the

usuval way. The construction of the second sealing means permits

the illustrative apparatus to be used with earthing rods of
slightly different diameters without the need to provide separate
sealing means for each diameter of earthing rod. Currently there

are two types of earthing rod in common



Conduct ors i ntroduced t hrough the conduits 56 can then be connected to the
.upper end portiom of-the earthing rod 28 in the usual way. The
constructlon of the second-sealing nmeans permts the illustrative apparatus
to be «i%ed with earthing rods of slightly dBfferent diameters without the
need t%‘prOV|de separate sealing neans for each--di aneter of earthlng r od.
Currently there are two types of earthing rod in comon - -
16 use which differ slightly in dianeter and which have reqU|red specially
designed seals to effect an adequate seal in some known apparatus for
effecting a water seal about_ an earthuﬁg.roq. The appar at us na

fabricated on %€ FBifht @h‘\‘:f%ﬁs of ifouRYBPEERTs| 2N o ¥ tlﬁé tRbee 22
may be readily cut Ie gt h and acgo dat e ear h|n rods 28 14.2 mm
and 16 nn1d|an§F@P r%?ﬁ?bﬂ u9856§ e ls o sgfers A eiﬂﬁﬁ% a
foundation slab is to be useqﬁkn a location E h wat er t

wat er proof nmenbranes tay °BE WﬁxﬁERQEFF?FM%%rfSS 8§ L8R & ﬂﬁ]??ﬁ%
case; it is degip 3k et %amt%\i'n%e rsoqial [ ng means associated wt h each

The apparatus  may be fabriaated on site to fit
various depths of foundafion slab as the tube 22 may be
readily cut length and will accommodate earthing rods 28
of 14.2 mm and 16 mm diamgter, currently in use using the

same sealing means.

Where a foundation slab is to be used in a location
with a high water table tﬁo waterproof membranes may be
incorporated in the fdundation slab. In this case, it is
desirable to provide sealing means associated with each
waterproof membrane through which hhe earthing rod must
pass. In a modifiea apparatﬁs apbodying the invention; to

— this end a furthér sealing element 66, see Figure 2, may
be‘slidingly received about a lower end portion of the
tube 22. The sealing element 66 is proQided with third
sealing meahs in the form of O-ring seals 68 of any
suitable material for example neoprene rubber to effect a
water-tight seal between the.outer surface of the tube 22
and the further sealing element 66. In the illustrative

apparatuses the O-ring seals 24, 68 are identical. The



wat er pr oof nenbrane through which the earthing rod nust pass. In a nodified:
appar at us enbodying the invention, to this end a further -sealing el enent

66, see Figure 2, may be slidingly received about. a | ower end portion of"
the tube 22. The sealing elenent 66 is provided with third sealing neans in
the formof Oring seals 68 of any sulfable material for exanple neopr
rubber to effect a water-tight seal between the outer surface of the tube
22 and EHEthert Reaking | adeBrBiefi6 cias sealfagly (seeurede theystst Llams t he
Oring sgals 4 68 are .identical The 17 further sealln el ement 66

has se8PFEHBF§1¥ec eI aqtdng o LiARAR \Nﬁ??ﬂ’ry ?prﬁFEGPﬁlng 1? e matem
d, fl b bl t or -exa e of rubber,
S?gg?ef Qﬁgg'le?h;ﬁ \%%@(gtl'a;%ér %%‘%g%ﬁsrg gE‘dbPﬁrovegFHé'%rt (?Iffféa s’iﬂﬁﬁ)r ted
b h I h difiedJllust i rst
ol vioe; RaaRG8, 780 L5 RPranBar £o Ry ATRbEq RE (PR (e sub-
soi | 747y EQF 7lhe upper end portion of the tube is at a predeternined
0

dlstance w final ground level A1 or G2. The sealing element 66 is
positioned on the tube 22 and a first | ayer

The modified illustrative apparatus in use, first involves
the dr1v1ng of the lower end portion of the tube 22 into the sub-
soil 74 until the upper end portion of the tube  is at a
predetermlned distance below final ground level GL1 or.GL2. The &_)
sealing element 66 is positioned on the tube 22 and a first layer
76 of concrete is cast to the level of thefflange 70; the flange
being embedded in the upper surface of the concrete layer 76.
The second waterproof.membrane'78.is'then laid on the upper
surface of the concrete layer.76 and the flange 70. The.second
impermeable sheet 72 1s then pOSitloned over the upper end
portion of the sealing.element 66. No clamp is necessary for the
impermeable sheet 72 although one may be supplled if deSired by
screw threading a locking nut about the upper end portion of the \u/
sealing element 66. A support member 14 as shown in Figure 1 is
then p051t10ned on the upper end portion 20 of the tube 22 and

the remainder of the second 111ustrat1ve apparatus is



76 of concrete is cast to the level of the flange 70; the flange being
enbedded in the upper’ surface of the concrete |ayer 76. The second
wat er pr gof nenbrane 78-is then laid on the upper surface of the concrete
| ayer 76, and the flange 70. The second inperl@eabl e sheet 72 is then
p05|t|oned over the upper end portion of the sealing elenent 66. No clanp
IS necessary for the inperneabl e sheet 72 although one may be supplied if
desired by screw threading a |ocking nut about the upper end portion of the
sealing elenment 66. A support nenber 14 as shomg in Figgrehl S theg f
ositioned on the u en ortion 20 of the tube 22 and the remainder o
?he second |Ilwﬁ?%g? a 8t descTibed; ahoya  FitheFafenrnne | bedFikuve
with reference to F| ure e nalnlbaxg% tg of the concrete f oundat i on
6 Und“0F

sl ab bei ng cast 1o'nto fhe ?jr?st Vifer gi SRPITR ?e@BrF:‘gdﬁﬁé%:geabﬂb ;
sheet into seall the se nd Aat grpro mepbr ane aroun

t he periphery of nge %60 &Ffurfﬁg f%rﬂﬂﬁkﬂ%ﬁ*%%d he FacPrehe
i ngress of -wat erln*ﬁf%l@%he%@quoogeﬁlﬁmg dgetnpeenteavgzi.& ntgher Ogecon re

the first or secon ustrative ar atus
waterproof membrane 78 around the periphery of the flange

70. A further seal is thus provided egainst the ingress

of water through.the foundation slab around the earthing

. rod.
L\

Where the first or second illustrative apparatus is
to be used on a site where the sub-soil is relatively
unstable, an outwardly projecting collar 80 may be
slidingly inserted onto thé lower end portion of the tube
22 to prevént the lower end portion of the tube 22
sinking too deeply into the sub-soil 74. | |

_ Figure 3 is a side view showing .én alternative
b

support member 14: 1like -feferencé' characters indicéte
like parts. The member 14 comprises a body portion 114
machined from suitable metal bar and of similar internal
configuration to the first illustrative apparatus, having
a socket 18, a pocket 32 for second sealing means and an
opening 26. A flat plate 42a (square in plan) is butted
against a small external shoulder 40a machined in the

body portion 114 and welded thereto. Thus the body



to be used on a site where the sub-soil is relatively unstable, an

outwardly projecting collar 80 nay be slidingly inserted onto the | ower end =
portion of the tube 22 to prevent the Jgwer end portion of the tube 22
sinking too deeply into the sub-soil 74 Figure 3 is a side vieM/shoﬁth an
alternative support nmenber 14: like reference characters indicate |like

parts. The nmenber 14 conprises a body portion 114 machined from suitable
nmetal bar and of simlar internal configuration to the first illustrative
apparatus, having a socket 18, a pocket 32 for second sealing nmeans and an

openi Nng 26porfibhatl 1Al adkd 438ate0U2EE fidtmd| &) ihtePrhl cdsaa@@blSt, 2 gnel |
ext ernal shoul der 40a nmachi ned in the body portion 114 and wel ded

thereto. sedbhifig 'Sheethosly andlholdicw Gienlder ap0 pbath bibken Nawdy
integral assenbly. A sealing sheet 46 and hol | ow menber 50 (both broken
away in fidoreighreand}beanl bapedanpaidnaigatinstf |thie (flaitc plkotdyd2a bpck nut
(not shown, as previously described with reference to figure 1. The
constructi®an bédck henutendinmder shwvruseas! pppviauadyendesigribedhevitiventi on
i ncl udi ng e - -

reference to figure 1.  The construction_of the remainder
and use of apparatus embodying the invention including
the member 14 shown in figure 3 aré as described with

reference to figure 1.

The illustrative apparatuses are much more versatile
and éasily use&';ith_a variety of different foundation
slab thicknesses_tbén previous;y-known.apparafus and an
access pit is ggadily_provideé by_thé_hollow_member 50.
The apparatﬁ# will readily accept either the 14.2 mm
diameter coppgr_bogd_rod“or the 16 mm éarthing_rod either
of which may be used in current building constructions.
As the tube 22 is made of plastics material e.g. high
iﬁpéct PVC,'it can readily be cut to length on site and o

the apparatus'adjusted as necessary.



the menber 14 shown in figure 3 are as described with reference to figure
i. The illustrative apparatuses are nuch nore versatile and easily used
with a variety of different foundation slab thicknesses than previously
known &pparatus and an access pit is readily provided by the holl ow nenber
50. The apparatus will readily accept eithgk the 14.2 mm di aneter copper
bond rod or the 16 nmearthing rod either whi ch may be used in current
bui | di ng constructions. As the tube 22 is nade of plastics material e.g.
hi gh inmpact PVC, it can readily be cut to length on site and the apparatus
adj usted as necessary. 20 * C L M S * CLAIMS 1. Appar at us for
use in providing a water seal preventing penetration of water through a
wat er proof nenbrane in a concrete foundation slab of a building about an
earthing rod passing through the slab into the sub-soil conprising a
support nenber adapted to be sealed to the waterproof nenbrane in the
foundati on sl ab, the support nenber providing a socket into which an end

—_—

A

CLAIMS

1. Apparatus for use in providing a water seal preventiné
pPenetration of water through a waterproof membrane in a concrete
foundation slab of a building about an earthing rod passing
through the slab into the sub-soil comprising a support member
adapted to be sealed to the waterproof membrane in the foundation
slab, the support member providing a socket into which an end

portion of a tube, is slidingly inserted, first sealing means in
the socket adapted to provide a water-tight seal between the-
socket and an end portion of a tube inserted therein, an opening
Y through the support member through which an earth rod may extend
and a pocket in the support member in which second sealing means
is mounted to effect a water-tight seal between the support

member and an earthing rod extending through the opening therein.
2. Apparatus according to claim 1 wherein the support member
comprises means by which a flat plate may be supported beneath

the waterproof membrane.

3. Apparatus according to claim 2 comprising a first, flexible,



portion of a tube, is slidingly inserted, first sealing neans in the sockef
adapted to provide a water-tight seal between th nd portion *
of a tube inserted therein, an opening through tmllmmlﬂilﬂ mu thr,o\ugh
which an earth rod may extend and a pocket in the*suppokt mersber in wy
second sealing neans-is nounted to ef?kct a water-tight seal between the
support nenber and an earthing rod extendi ng through the opening ther e| n.

2. Agphent ukmpexpeabhg tseadinidn Shers: @W?ﬁ@egu%ﬁrfwﬁéﬁﬂﬁ gB Aprekes
means by which a flat plate may be sup orted beneath the water proof

nmenbr afiEeater axgs,thans séé@orféi "}L)q <aim 2 conprising a first, flexible,
21 water inperneable sealing sheet arranged to overlie and of gr eat er area
than said flat plate. 22 4. Appar atus according to claim 3 conprising
a lock nut adapted to be threadedly received on the support nenber whereby
to sealingly clanp the sealing sheet against the flat plate.



5. “Apparatus according to any one of the preceding clains conprising a

hol I ow menber secured to the support nenber2and proj ect in a

direction opposite the socket, the hollow nmenber being adapted to provide

an inspection pit in the use of t he apparatus. 6. Appa ﬁmﬁmmﬁmo
any on® of the preceding clainms wherein the first sealin

at least one Oring seal housed in a groove in the socket. 7 Afipaf at tis

according to any one of the preceding clains wherein the second sealing
means conprises an annul ar seal nenber adapted to be conpressed between
two conpression rings accommodated in the pocket whereby to urge it into
seal ing engagenent with an earthing rod received in the opening and with a
wal | of thet.supmppgaretdeadieirdiingg tbhelpaonketcompr iFinga loérpauttadapted
according to any one of the preceding clains conprising a tube having.an
upper end pmrtben tlacsadedly n relceivedkedn ahk sopporsi memker uwhieereby to
sealing elenent slidingly received on the tube, the further sealing

el enent beisepldduptiye dlanpetheocsealling sheet cggainst the ftabndlateower
wat er proof nenbrane in use of the apparatus. and conprising an outwardly

5. Apparatus acdordihg to 'any' one of the preceding claims
‘comprising a hollow membef secured to thé support membér and
projecting therefrom in a direction opposite the socket, the
hollow member being adapted to provide an inspection pit in the

use of the appafatus,

6. Apparatus according to any one of the preceding claims
wherein the first sealing means comprises at least one O-ring

seal housed in a groove in the socket.

7. Apparatus according to any one of the preceding claims
wherein the second sealing means comprises an annular seal member
W adapted to be compressed between two compression rings
accommodated in the pocket 'whereby to urge it into sealing
engagement with an earthing rod reCeivedIin-fhe'dpening and with

a wall of the support member defining the pocket.



'projecting fl ange sealing secured thereto and adapted to be urged agai nst

sai d second wat er proof nenbrane, a second € : r meabl e

seal i ng sheet of greater area thar28nd arranged to be ed by and
overlie said flange, and third sealing mansﬂ%ﬁ‘lﬂﬂ!“ﬁ“@i‘%de a o
wat er-tight seal between said sealing el enentif ey ria Apparat us
according to any one of the preceding clainms conprising an outwardly
projecting collar carried at a | ower end portion of the tube. 10.
Apparatus constructed, arranged and adapted to operate substantially as
her ei nBef or APPAEALUS AGFPRALBTetéhc8NY o MQuPE the Preceddsspaelains

drawi ngs. 11. . paratus constructed, arranged ang adapted to operate
subst a%f’ (s 15@0 [fer B P8V ENge 88y YRR, -?'I’fg’ r BPEF&ABe IEGRVQG clip Bhet he
11 11111 111111 *

i draw . . C
v TeRBERR Dl (Snpni SERg {8\ THECECRat BIALEA FLORRRE g URRTRY | ng
of “ﬁt%Echg%%ug%n@twgt%&EkﬂoﬁgﬁP@%E%NZQ'%é%%;ﬂ&ﬁé?éﬁ%ﬁﬁ”ﬁgﬁﬂé”hé%é%égf a

bui | di ng about an earthing'rod passing throu
to be located in the region of a second, lower waterproof

L

membrane in use of the apparatus. and comprising an outwardly
projecting flange sealing secured therato_ahd adapted. to be urged
agaipat said second waterproof membrane, a second flexible, water
impermeable sealing aheet_of greater area than and arranged to v
be supported by and overlie said flange, and third sealing means
adapted to provide a water-tight seal between said sealing

element and the tube.

9. Apparatus according to any one of the preceding claims
comprising an outwardly projecting collar carried at a lower end

portion of the tube.

10. Apparatus constructed, arranged and adapted to operate \W/
.sgbstantially_as hareinbefcre'described with reference to Figure

1 of tha_accompanying_drawings.,

11. Apparatus constructed, arranged and adapted to operate
substantially as hereinbefore described with reference to Figure

2 of the accompanying drawings.



I nto™ he sub-soil which conprises enbedding a tube in the foundation slab
.S0 that a lower end portion of the tube is open to the sub-soil with an
upper end portion of t.he tube di sposed gt a pre-selected datum | evel and
wth the upper end portion of the tube lidingly receivedin fiTst seallng
means ¥h a socket of a support nenber,the nethod conpri | duhiOfkhd he
tube with its upper end portion at the datum | evel , pouEliﬂM@i““&“"ma!ﬂr
of the foundation slab, positioning the support nenber \&/ a
flat plate carried by the support nenber of the upper surface of the first
| ayer, |aying a waterproof nmenbrane on the upper surface of the first |ayer
over the flat plate with an up portion of the support nenber projecting
t hr ough thelﬁenbﬁaﬁéthﬁéspflGﬁpﬁgﬁ}ﬂgr%nwﬁﬁQﬂnﬁﬁ%l pre¥entipgr penstrating

seal ing sheet of greater area than the flat plate on the support nenber so
that it ovePfie’t ?ﬁetBFaFﬁthtHaF?EPEEPFpHEW rﬁﬁ&lh§tatﬁ@“ﬁEﬁEFaﬁ@““GPtQPHg

h h h nb h h
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water seal e, QEEYETbh"G1ab so that a lower end portion of the tube is open

to the sub-soil with an upper end portion'of the tube disposed
at a pre-selected datum level and with the upper end portion of
\/ the tube slidingly received in first sealing means in a socket
of a support member, the method comprises positioning the tube
with its upper end portion at the datum level, pouring a first
layer of the foundation slab, positioning the support member on
the tube with a flat plate carried by the support member of the
upper surface of the first layer, laying a waterproof membrane
on the upper surface of the first layer over the flat plate with
an upper portion of the support member projecting through the
membrane, positioning a first flexible, water impermeable sealing
W, sheet of greater area than the flat plate on the support member
so that it overlies the plate with its periphery against the
membrane, driving an earthing rod through an opening in the
support member and through the tube into the sub-soil to effect
earthing and providing second sealing means in the support member
to effect a water-tight seal between the support member and the

earthing rod.



penetration through a waterproof nenbrane in—a-concrete foundation sl ab of
a buil ding about an earthing rod using apparatus according to any one of

claime 1o dt 1T -

13 A method of effecting a water seal preventing
penetration through a waterproof membrane in a concrete
.foundation slab of a building about an earthing rod using

apparatus according to any one of claims 1 to 11.




