| mprovenents in or relating to sealing assenblies The present
invention relates to inprovenents in or relating to sealing assenblies,
particularly those which are used for providing a watertight seal between
an 5 earthing rod and a waterproof nenbrane in a building structure.

As described in co-pending UK patent application no. GB 0911354.9, owned by
the present applicant, it is commonplace to provide buildings with earthing
rods, which act as conductors for lightning. These rods typically travel
from beyond the hi ghest 10 point of the bli | di ng to the subsoil to provide
a conductive pathway for Lightning to pass to the ground. It is often
necessary for the rod to pHROVeReHsmorrciating to,sealing dssemblles  such as concrete
slabs and the like, to reach the subsoil underneath. In such situations, it
is desirable to provide a seal between the rod and the 15 buil ding
structure to prevdfe Piesgt Eyentimm rglgtes fo immsonemeats iy pigglating terssalinge bui | di ng.
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housing 10 is attach t o, one end of t ube, 22, through which the earthing
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tube 22 to prevent ingress of

In such situations, it is desirable to provide a seal between the rod and the
15 building structure to prevent ingress of water from the subsoil into the building. Often,
the rod will penetrate a waterproof membrane running through the building structure,
such as a damp course, which is adapted to prevent moisture rising into the building. It
is preferable that the membrane is sealed around the rod in a watertight manner to
maintain the waterproof barrier.
20
Apparatuses suitable for providing a seal between an earthing rod and a building
structure are disclosed in UK patent no. GB 2 226 343 B and UK patent application no.
GB 0911354.9. An example of such an apparatus is illustrated in Figure 1. The
apparatus comprises a housing 10 in which sealing means 12a, 12b, 13a, 13b and an
25 earthing rod 14 may be disposed. The housing 10 is fixed to an inspection chamber 20
which, along with the housing is cast into the concrete structure. The housing is sealed
to a waterproof membrane 16 within the building structure. Typically, the housing 10 is
attached to one end of a tube 22, through which the earthing rod 14 passes. Sealing
means 24 are provided between the housing 10 and the tube 22 to prevent ingress of
30 moisture therebetween, and the housing has a cap 18 to provide compression to top 0—
ring 13a of the seal pack. In any case, since sealing means 12a, 12b, 13a, 13b are

provided between the earthing rod 14 and the housing 10, and since the housing 10 is



30 noisture therebetween, and the housing has a cap 18 to provide
conpression to top O- ring 13a of the seal pack. In any case, since sealing
means 12a, 12b, 13a, 13b are provi ded between the earthing rod 14 and the
housi ng 10, and since the housing 10 is 2 sealed to the waterproof
menbrane 16, the continuity of the waterproof barrier may be maintained

t hroughout the building structure despite the penetration of an earthing

r od. The effectiveness and | ongevity of the apparatus illustrated in
Figure 1 depends 5 principally upon the Sealing neans 12a, 12b, 13a, 13b
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seal arrangement disclosed in UK patent application no. GB 0911354.9 and illustrated in

15 Figure 1 addresses this problem.

The seal between the housing 10 and the waterproof membrane 16 in the building
structure is often not as good as that provided by the sealing means 12a, 12b, 13a, 13bin
the housing 10, and may be more prone to failure. In particular, it is not possible to

20 replicate the compression fit which maintains the quality of the seal between the earthing

rod 14 and the housing 10 in the case of the housing 10 and the membrane 16.

Presently, solutions to the problem of sealing between the housing 10 and the

membrane 16 have been to apply an adhesive 30 or resin such as silicon sealant or

25 mastic between the membrane 16 and the housing 10. However, it is difficult to apply
adhesives uniformly; some areas may be applied with too much, which could have an
affect on building tolerances, and some areas may be applied with too little, thereby
preventing the formation of a good seal. Moreover, it can be difficult for an engineer to
identify where adhesives have been applied and where they have not, leaving open the

30 potential for the housing 10 and the membrane 16 to be left with no adhesive. Finally,
adhesives and resins suffer from a limited operational life and will perish over time,
usually sooner than the components on which they are applied. In the case of

membranes through building structures, it is often very difficult (if not impossible) for



affect on building tol erances, and sone areas nmay be applied with too
little, thereby preventing the formation of a good seal. Mreover, it can
be difficult for an engineer to identify where adhesives have been applied
and where they have not, |eaving open the 30 potential for the housing 10
and the nenbrane 16 to be left with no adhesive. Finally, adhesives and
resins suffer froma limted operational life and will perish over tineg,
usual | y sooner than the conmponents on which they are applied. In the ease
of nenbranes through building structures,3it is often very difficult (if

not inpossible) for adhesi ves and resins to be replaced.  |n summary,
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a building s re having a waterproof nenbrane. The apparatus conprises
a tube adapted such that an earthing rod may pass therethrough. The
princi pal purpose of the tube is to allow unhindered passage of the rod
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20 waterproof membrane. The apparatus comprises a tube adapted such that an earthing rod

may pass therethrough. The principal purpose of the tube is to allow unhindered passage
of the rod through the building slab, for example for rod driving subsequent to seal
installation,
15
First sealing means are provided for preventing the passage of moisture between
the earthing rod and the tube and second sealing means are provided for preventing the
passage of moisture between the tube and the waterproof membrane. Such sealing
means may take any form.
20
Finally, the apparatus comprises clamping means having upper and lower clamp
members adapted such that the waterproof membrane running through the building
structure may be clamped between the clamp members. Such clamping means are
- particularly advantageous since they apply a permanent mechanical force to the
25 membrane which maintains the watertight seal. A mechanical interface is advantageous
over adhesives, and the like, since it will not degrade over time, or at least will degrade
over a similar time frame to the materials which make up the apparatus. It will be
appreciated that mastic or adhesive may be used; the clamp members will compress the
mastic adhesive, thus ensuring an even and consistent seal.
30
The apparatus may further comprise a housing adapted to contain the first sealing

means. In accordance with particular embodiments of the invention described in more



Finally, the apparatus conprises clanping neans having upper and | ower

cl anp nenbers adapted such that the waterproof nenbrane running through the
bui l di ng structure may be cl anped between the clanp nmenbers. Such cl anpi ng
means are particularly advantageous since they apply a permanent nechani cal
force to the 25 nmenbrane which maintains the watertight seal. A nechanica
interface i s advant ageous over adhesives, and the like, since it will not
degrade over tinme, or at least will degrade over a simlar tinme frane to
the materials which make up the apparatus? It will be appreciated that

masti c or adhgsi,ve, ma e used; the cl nenbers will coppress, the nastic
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that the earthi ngThedosig BAShdE Whedhhis QHed fr0fwoSP6qITls Sfirsh) t&?ﬁ:%ﬁ/e\m re

the housing is provided at a surface of a bU|Id|ng structure, e portion

of the bore Svevifsrcandly sughghat the easthingerad meay Ressriicretisovehs cBor exdmplesin t o
! e gl e . o
receive an egsle@fwhtRand HoRing Q?,rd%&qga? %rsuﬁﬂcg d}*asbtﬁfrag@g%%\%ﬁi h{ke%ol%ﬁélngﬁy e

greater than that of the portion the bore t eh the i ng
rod may passthetioee 3tiwhieh the subierig raseixed may coinprisssrstatBlapted e meeise an ambof
surface of tﬁﬁtﬂﬂ#ﬁ%@%ﬁ@ﬂ%ﬁ @ ' I cecardance with
a first preferred enbodi me\n_to (E)l-?s }E’%gofﬁg/%%&grxé&ﬁ?g%aﬁ%g?mc%ar?%g‘r?é’r%té(fn may
form part of oftheborsiypegh which theiesrthing md miyepase cBredirstesablinggmenns issdisposed

di sposed REt YB&Lt S ! . 1n the case of the
first preferred grf%g%ﬁegﬁjtf%&gtoﬁ@glh%%g %qqgﬁnp&rﬁr%ﬁ%rglrm%& for exanple, be an
adj ust abl e collar novably attachable to a portion of the housing. This

arrangenent is partjicularly preferred.since.it.nm C ommdate&‘clii fferent
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upper and5l ower clanp nenbers upon tightening of the screw threads.

In the case of the first preferred embodiment, the lower clamp member may, for
example, be an adjustable collar movably attachable to a portion of the housing. This
arrangement is particularly preferred since it may accommodate different thicknesses of
waterproof membrane. In a particularly preferred arrangement, the lower clamp member

20 and the portion of the housing to which it is movably attachable comprise inter-
engagable screw threads. Accordingly, in use, the waterproof membrane may be

clamped between said upper and lower clamp members upon tightening of the screw
threads.

25 In accordance with a second preferred embodiment of the invention, the
clamping means may be entirely separate from the housing. The clamping means is thus
movable with respect to the housing so as to be positionable along the length of the tube.
In this case, the second sealing means is disposed between the clamping means and the
tube. This embodiment is particularly preferred, since the clamping means may be

30 adjusted to suit the location of the membrane in the building structure. This embodiment
is therefore particularly useful in cases where the membrane is a long way from the

surface of the building structure, where the housing may be located.



251 n accordance with a second preferred enbodi nrent of the invention, the

cl anpi ng neans may be entirely separate fromthe housing. The cl anpi ng
means i s thus novable with respect to the housing so as to be positionable
along the length of the tube. In this case, the second sealing neans is

di sposed between the clanping neans and the tube. This enbodinent is
particularly preferred, since the clanping neans nay be 30 adjusted to suit
the location of the nmenbrane in the buiId%ng structure. This enbodi nent is
therefore particularly useful in cases where the nmenbrane is a | ong way

fromthe surface 51, dl cture, ere the housing may be
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agai nst the glsjagping nmeans and thus ensures a good seal. Mreover, the at
| east one protrusion helps to ensure that the seal 20 rermains watertight,

and hel ps to prevent the nenbrane from slipping. A second aspect of
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claim The housing is jn accordance with the housing described In
connect i ?e] remains Watertight, and helps to prevent the membrane from slipping. :

A second aspect of the invention provides clamping means for use in the
apparatus of any preceding claim. The clamping means is in accordance with the
clamping means described in connection with some of the apparatuses above, and

25 comprises upper and lower clamp members adapted such that a waterproof membrane
may be clamped therebetween. Each clamp member of the clamping means has a bore
adapted to enable a tube to pass therethrough and the clamping means comprises sealing

means for preventing the passage of moisture between the clamping means and the tube.

30 A third aspect of the invention provides a housing for use in the apparatus of any
preceding claim. The housing is in accordance with the housing described in connection
with some of the apparatuses above, and comprises a bore adapted firstly to receive a

tube and secondly such that an earthing rod may pass therethrough. First sealing means



with some of the apparatuses above, and conprises a bore adapted firstly to
receive a tube and secondly such that an earthing rod may pass
t heret hrough. First sealing neans 6 are provided for preventing the
passage of noisture between the earthing rod and the tube and second
sealing nmeans are provided for preventing the passage of noisture between
the tube and the waterproof nenbrane. The housing includes cl anpi ng neans
havi ng upper and | ower clanp nenbers adap%ed such that the waterproof
menbrane 5 may be cl anped t her ebet ween. A dlet ail eg dgsgglr!ohggnwozh
hree preferr i L nvent w. be
ﬁefgrelr[])ce to % ?ac(gégrr%gﬁ%/e?ﬁrgng tnwp Hgeee ¢ mﬂﬂﬁ’&%’“Yﬁ@iﬁ‘ﬁ reart ngsm‘éaeﬁl@?s
section il | ustubanhgemnd esazihngppeanatams ptovide fof PreveitigPihe Pasdbt jof nididhfce

fi enbodi nt of th resent .invention; Fi gure 3
: : g glrgzsvisgl\%vwé%gatgeseggﬁﬁd g’ﬁﬁ@éﬁ 8’1“ PhE Hhe ‘&ﬁiﬂgl‘ﬁ‘?}\é‘?ﬂslc&mpl%mﬁmgure 4
is an expl odddwmgexppaf atdnRwet aniﬁipn@erﬁsa@%d@fted:ktﬂ:ﬁrtﬁat?{he '5\'1&% oP mlefbarG! 0SS
section of the ns of Figure 3; 20Figure 6 ose up Vi ew of
a portion of ?‘?’e c‘il @%@gég%%eweaf Figure 5; and F| gure 7 is an
expl oded view of a clanmping neans of a third enbodi nent of the present
i nvention.

A detailed description of three preferred embodiments of the invention shall now

be described with reference to the accompanying drawings, in which:

10 Figure 1 is a cross section illustrating a seal apparatus known from the prior art;

Figure 2 is a cross section of a first embodiment of the present invention;

Figure 3 is a side view of a second embodiment of the present invention;

15
Figure 4 is an exploded view of the clamping means of Figure 3;
Figure 5 is a cross section of the clamping means of Figure 3;
20 Figure 6 is a close up view of a portion of the cross section of Figure 5; and

Figure 7 is an exploded view of a clamping means of a third embodiment of the

present invention.

25 A first embodiment of an apparatus 100 according to the invention is shown in
Figure 2. The apparatus 100 comprises a housing 102 having a bore 104 extending
therethrough. The bore is adapted to receive an earthing rod 106 which, in use, extends
through the bore 104. Furthermore, the bore 104 includes a seat 108 which is adapted to
receive one end of a tube 110, through which the earthing rod 106 passes. The earthing

30 rod 106 is electrically isolated from the tube 110 by an air gap, but other isolation means

may be used instead or as well as an air gap.



25A first enbodi nent of an apparatus 100 according to the invention is
shown in Figure 2. The apparatus 100 conprises a housing 102 having a bore
104 extendi ng therethrough. The bore is adapted to receive an earthing rod
106 which, in use, extends through the bore 104. Furthernore, the bore 104
i ncludes a seat 108 which is adapted to receive one end of a tube 110,
t hrough which the earthing rod 106 passes. The earthing 30 rod 106 is
electrically isolated fromthe tube 110 by an air gap, but other isolation
means may be used instead or as well as an air gap. 7 Seal i ng neans

in the formof t =1 : praoyj.ded be n ter surface of
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i ngress of ng%saﬁre bet ween the earthing rod 106 and the inner surface of

t he housin 2% The seal i ng neans conprises two conpression rings 114a, 10
114b which force two o-rings 116a and 116b against the earthing rod 106 and
the inner surface of the housing 102, respectively. The arrangenent of the
seal ing neans is NStViHhrpPagatuseh of $he Beer attnanpatatusnl 00418 pravigeds Wiithagsaking
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attached to the housing 102 by screw threads to provide conpression to the
top o-ring 116&ceet Ehﬁ‘élog@agil%% Heasegling means cppprips fWP wgmptssyien siags bl4a,
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af fi xed to aoipibecirgmsidnces. bui | di ng structure 124 by a nut 126 which 25 may
be tightened against the building structure by virtue of inter-engagable
screw threads on the nut 126 and the housing 102. O course, the housing

may be aflSi xed t A acapuil8iingttsthedctoutte byusipy 102 s screw threadBytob proefdeedded
in the build] st.ructure. The iJJlustrated arrangenent is nmerely optional.
30A wat er pr o(!c()) ﬁe\g’%ﬁ?é’nt«geﬁofé)'mg}Halfzhegf’éﬁigé&?agﬁdi ng through the building

The housing comprises a circumferential flange 120 extending radially outwardly

from the housing 102. The flange 120 comprises a plurality of upstanding ridges 122

20  which act as a water bar and restrict the passage of water by capillary action. The ridges
122 are merely an optional feature and do not form part of the invention; indeed the

flange 120 is an optimal feature.

The housing is affixed to a portion of a building structure 124 by a nut 126 which

25 may be tightened against the building structure by virtue of inter-engagable screw
threads on the nut 126 and the housing 102. Of course, the housing may be affixed to a
building structure by any means, or it may be embedded in the building structure. The

illustrated arrangement is merely optional.

30 A waterproof membrane 128 is illustrated extending through the building
structure. As shown clearly in Figure 2, the flange 120 extending radially outwardly
from the housing 102 overlies the membrane 128. The flange 120 provides a

substantially planar surface with which to contact the membrane 128.



structure. As shown clearly in Figure 2, the flange 120" extending radially
outwardly fromthe housing 102 overlies the nenbrane 128. The flange 120
provi des a substantially planar surface with which to contact the nmenbrane
128. 8 The apparatus conprises clanmpi ng neans havi ng upper and | ower
cl anpi ng nmenbers between which the nmenbrane is clanped. In the present
enbodi nent, the upper clanping nenber is forned by the flange 120 of the
housi ng 102 but other 5 enbodi nents nlgh% i nstead provide a separate
portion on or about the housing to act as”the upper clanping nenber. The

| ower cl anping nmenber is forned by a collar 130 which is novably attachabl e
to the housing by virtue of inter-enagagable screw threads 132 on the inner
surface of the coI’Iﬂmrapbaﬁmmmﬁmawuhampmgwmémdla@fngtth}@eh@ﬁ&llﬂ@erlaam piH@A

rotrusion is ed on ower cla r aserrated retalnln
Pl g 154 al pBBE BSeR yibid 68 nifatR THbty Rape pioericrmeodmenic el o
130 is tight epper clainpiggthembeartie formedaga tHeeflage el\zotdfrtﬁad@usl@g? 102, diliRe to
clanp the rrbraeletweenthe collar 130 andthefla 120 t he
serrated r a"“in??o PepisTgiehiinstead providsa sRRasHe RRRKIOR 98 of byt us’ing 19 Agis
beconming r eI aRes Bpef l’cnﬁapﬁdgem%aéi’pl 'Ilga 8RN Slam¥irgthémBé 9 Foradh &3/ é’@oIIE?MQG

i ncl uded |n t e oint; the clanmp nmenbers ensure conpressi on of

mastic or mqyaply &Wﬂ?@b@ﬁo éhﬁel?p%5§>y§glg}ﬁof§§t§{-enagagable s&reyeﬁmds
enbodi nent 0f13216n @RReR bk acd Q@m@%ﬂl&dw gn& ﬁaebh@r RErBSEH hE RNRH 1@@
illustrated in Figures 3 to 6. shown in Figure 3, e appar at us
200 conprises a housing 202 V\/m ch i's substantl ally in accordance with the
housi ng ofo Fi gur eAlprothiRiddAt bicvited" PUSD thenfbe d
conprises a bore t#?%ugh mh?ch §n‘%§%?ﬁfﬁ ro:igﬂ %gggge (ﬁgﬁn%#éaﬁg are
provi ded bet hibAispered @aranHippgr susthce afl therrollan 130 n@ncenhe mamslmsaigbmnas
conprises a Gafy #d n u rdance the
correspondi ng feat ulrngés}%gga% hﬁ: et {}en%(%t ks)géi‘i}H rgélfrt}egsé@ng(}gg V\A\A?%é.lt he
figure 2 enberiweenthe qolar il(hngb thﬁﬂangs 120, dptsenaledfrefahnngnng 134 grips the | n
contrast to nt, of

conpri ses 301tnc bﬁﬂ?%’gé{ﬁe %V&ggoﬁo\%gg‘f?%m%mgee&%?% r%l 1.”?95 e&ﬁ%i%s%z.
Thi s sepaldat @rmdheﬂl\reomy bhinchidedipi thg joreiatise cﬂaﬂplhgntembaﬂj ensirabbpkasgot he

whol e | engt QhQInaEnc o #gew% OP’r?é” @%E%%%‘%Ongl%ﬁﬁﬁtc%ﬂbe posi ti oned wherever the

menbrane 228 TS Sit

A second embodiment of an apparatus 200 according to the present invention is
illustrated in Figures 3 to 6.
20
As shown in Figure 3, the apparatus 200 comprises a housing 202 which is
substantially in accordance with the housing of Figure 1. In particular, the housing
receives a tube 210 and comprises a bore through which an earthing rod may pass.
Sealing means are provided between the earthing rod and the housing. The housing also
25 comprises a cap 218 and a flange 220, substantially in accordance with the
corresponding features of the embodiments of Figures 1 and 2. As with the figure 2

embodiment, the flange 220 is an optimal feature.

In contrast to the embodiment of Figure 2, the embodiment of Figure 3 comprises

30 clamping means 230 which are separate from the housing 202. This separation allows
the clamping means 230 to be adjustable along the whole length of the tube 210 such

that they may be positioned wherever the membrane 228 is situated in the building

structure.



9 As shown in nore detail in Figures 4 and 5, the clanping neans 230
conpri ses an upper clanp nenber 232 and a | ower clanp nenber 234, each of
whi ch has a bore 244, 246 in the centre thereof, the bore sized to allow
the tube 210 to pass therethrough. 5 The bore 244 of the upper clanp nmenber
232 is larger than the bore 246 of the |ower clanp nenber, and is sized to
fit over a sleeve 248 on the | ower clanp nenber. To nmaintain a good seal,
however, the fit of the bore 244 of the ypper cl anp menber 232 and the
sl eeve 248 on the lower clanp nmenber 234°1s a friction fit. 10Seal i ng nmeans
adapted to prevent ingress of noisture between the clanping neans 230 and
the tube 210 are provided in the formof two o-rings 236 between the inner
surface of the sl asshowdth mosd debsl 1ﬁ®ﬁ@ife§¢lﬁﬂcﬁ§;&h@f:laﬁ1bﬁgtmﬁhﬁs 24® contpigset WO
o-rings 236 surround the t 210 and ar ocat &gtru t wa ,annul ar
channel s in EREPPHY ps‘BF‘F‘E‘E‘gB jang g dover eIk 4 BATR O Wi ks srbarever
oI rings ﬁgd Qm«ame li® myntb@tha;éeﬂ theldlfo%'elé‘_izt?lﬁﬁlaﬂg\d the tube 210Tia;q>ab@mezret g hi Owerf
clanmp ne are cl anmped together fixing means in e formo
bolts 238 ﬁmsféﬁ% szs‘“ztf &he vpsr elpemenbeg3 %ré%ﬂeéaer ﬂ?ttmrsaéﬁ of ther lowees i n
each of the rmmrl QUG SEAUDFIBERA Fecta 245 SAAN P UAAREMBELEW
threads in the [ower cla er 234. her fixing nmeans may be used in
pl ace of bol MéinaiBa ggpdys zﬁéwwmn @Glfépféher%ﬂﬁgéﬁ‘bﬁf %sﬂlppmlmp member 23
clanp menber snd¥ay s1B8/c2dk b iRoHEREMY AEmBE: BUiCH IRkigRGES. Figure 6 shows a
cl ose up view of the interface between the upper and | ower 25 clanp nenbers
232, 234 and the nenbrane 228 Each of the upper and | ower clanp nenbers
232, 234 npris I a5 f ri.RLojection
240, 242 St end; ne TSRS RPREY PApfinats A°RoRRRe oaBR Bl
course, ot hene Glanérﬂlesmhayl(bﬁmfprd'edai pr e detn ofltvanommgy Zwbef@feem e upper
and | ower cl mﬁﬁ rnat i amanmmes
it ¢ Y Jf%g%éké\% 743l ?ﬁlllélbutg ROS# thg?:l%x ﬁn t etgﬁbola?%nt of

my CorT‘prl Se nor one annu proj eC I on ea
Fi gures 3 t d236,surthendatheutube 210 and are located wnhm two annular channels in the inner

surface of the sleeve 246. Of course, more or fewer o-rings and channels may be used, if

15 desired.

The upper and lower clamp members 232, 234 are clamped together by fixing
means in the form of bolts 238 which pass from the upper clamp member 232, through
apertures in each of the upper and lower clamp members 232, 234 and engage screw

20 threads in the lower clamp member 234. Other fixing means may be used in place of
bolts 238, and the particular arrangement of fixing means and clamp members may be

adjusted depending on circumstances.

Figure 6 shows a close up view of the interface between the upper and lower

25 clamp members 232, 234 and the membrane 228. Each of the upper and lower clamp
members 232, 234 comprises a substantially planar surface and an annular projection
240, 242 extending from the planar surface towards the membrane 228. Of course, other
embodiments may provide a projection on only one of the upper and lower clamp
members. Alternatively, the upper and lower clamp members may comprise more than

30 one annular projection each. In the embodiment of Figures 3 to 6, the annular
projections 240, 242 are radially offset from each other. However, they may be provided

at the same radial distance such that they extend towards the membrane at the same



projections 240, 242 are radially offset fromeach other. However, they may
be provided at the sanme radial distance such that they extend towards the
menbrane at the sane 10 |ocations. As with the enbodi nent of figure 2

masti c or adhesive may additionally be used. Finally, a third

enbodi ment of a clanping neans 330 for use in an apparatus 5 according to
the present invention is illustrated in Figure 7. G anmpi ng neans 330
differs fromthat illustrated in Figures to 6 only in the neans by which

t he upper clanp nenber 332 and | ower cla menber 334 are fixed together.
In this enbo fa bore 344 and the out surf ce of
10 sl eeve 3431'0%2’5%%?%8&3 HEX ﬁg(i{lint %tro-fq{ oAb frashguvemay a&ég Ly

means of the ushd.eads 338a, 338b, the upper and | ower cl anp nenbers 332, 334
may be screwed together in order to clanp the nenbrane 338 therebetween.

In all other respects, the enbodinent of Figure 7 is identical to the

enbodi nent 15 of Eh@ﬂy aﬁnfd)erﬁbodlment oflat clkﬁhbﬂngb@eaﬂ@BB@%@ﬁs%Qntaﬁaépparatus
nodi ficatiQns ma%ﬁI EO de t he enboijl ment s descri bed above w thout
departing frdff¥tHias Breé?ntfrm@n'i‘%}éﬂ ustgHeduni A8 e & def i ned by the appended
claims. 11 Cains 1. An apparatus for providing a waterti ght seal between

an earthing rod a ? a . bui | di ng structure havi n‘g a_wat er proof nenbrane;
the appar at us con% quyyingymeans 330nd ey L dhas ilkystrated in Figaresay tohé oglyriodtheny

pass ther et i@ by which the upper clamp member 332 and lower clamp member 334 are fixed
together. In this embodiment, the inner surface of bore 344 and the outer surface of

10 sleeve 348 are provided with inter-engagable threads 338a, 338b. By means of the

threads 338a, 338b, the upper and lower clamp members 332, 334 may be screwed

together in order to clamp the membrane 338 therebetween.

In all other respects, the embodiment of Figure 7 is identical to the embodiment
15 of Figure 3 to 6.

It will be appreciated that modifications may be made to the embodiments
described above without departing from the scope of the invention which is defined by

the appended claims.



first sealing nmeans for preventing the passage of nvisture between the
earthing rod and the tube; second sealing neans for preventing the
passage of npisture between the tube and the waterproof nenbrane; and

10cl anpi ng neans havi ng upper and | ower clanp nenbers adapted such that the
wat er pr oof nenbrane may be cl anped therebetween. 2. The apparatus of claim
1, further conprising a housing adapted to contain said first sealing
means, the housing having a bore adapted firstly to receive the tube and 15
secondly such that the earthing rod nay pass therethrough, the first
seal i ng neansch@ehd'g di sposed between an inner surface of the housing bore
and the earthing rod. 3. The apparatus of claim2, wherein the housing
further conprises a seat adapted to receive a first end of the tube. 20 4.

The appar at us; of cf i wher sl id er cl menber fqr.ns rt_of
sai d housing, ‘and g&ealganmsal d&ggig%%f s‘,%ég 180 Sﬁéa VL W § %r‘g@f‘%én t he
housi ng and ttvéldinglsuct@® havilipe wappaval meminhne kil appatatunbengiisingai d | ower

clanp nmenber is a j abl e, col l.ar vably attachable tg a portion of the
housi ng sogas to gct'gt%la%g ) Se“CBi%faF eeeﬁgﬁflﬁfoé%ﬂ%%a& ﬂ%‘fé‘r proof nenbrane.
6. The appar at us ofﬁrstIseeilimg5neamk1GdrqiréVeﬁa:hgimbWg@bﬂﬁﬁsﬁ%@&&ve@ﬂ@xe%ﬁﬁﬁnﬁ

portion of 3Q th ousi ng conprise inter-engagabl e screw threads, suc
that, in use,m‘%%lnl%(fnf\’/\g'?%rproof menbrane may be cl anped between sai d upper

and | ower clanp neetbed sealipg Mdahg fir@névagtintf theRssass 8MmolhRaBStween the tube
and the waterproof membrane; and
10 clamping means having upper and lower clamp members adapted such that the

waterproof membrane may be clamped therebetween.

2. The apparatus of claim 1, further comprising a housing adapted to contain said
first sealing means, the housing having a bore adapted firstly to receive the tube and
15 secondly such that the earthing rod may pass therethrough, the first sealing means being

disposed between an inner surface of the housing bore and the earthing rod.

3. The apparatus of claim 2, wherein the housing further comprises a seat adapted to
receive a first end of the tube.

20
4, The apparatus of claim 2, wherein said upper clamp member forms part of said
housing, and wherein said second sealing means is disposed between the housing and the

tube.

25 5. The apparatus of claim 4, wherein said lower clamp member is an adjustable
collar movably attachable to a portion of the housing so as to accommodate different

thicknesses of waterproof membrane.

6. The apparatus of claim 5, wherein said lower clamp member and said portion of
30 the housing comprise inter-engagable screw threads, such that, in use, said waterproof
membrane may be clamped between said upper and lower clamp members upon

tightening of the screw threads.



12 7. The apparatus of claim1l or claim2, wherein the clanping neans is

] ' to be
separate from and novable with respect to, the housing so as .
pogitionable al ong the length of the tube, and wherein said second sealing

[ [ [ 8. The
nmeans is disposed between the clanping neans and the tube.
appar at us ofpclain11, 2 or 7, wherein the upper and |ower clanp nenbers
conprise inter-engagable screw threads, such that, in use, said waterproof
menbrane may be cl anped between said upper; and | ower clanmp nenbers upon
tightening of the screw threads. 9. The apparatus of claln1é I2 o; Zia
further conprising mewppaaﬁm%lmslsbpaaiﬁ%g“@;ﬁaehlh&e%?aa Sind Hern Ketpieivnen

nbers, such that, in use, said waterproo nbrane m
rsn:u d upper an Qrin o mqvabig ithrreepeet tapbe héusiigng astto bhposﬁmc)ﬁan@ alB2@nBe leah The

h
t of ans ar.e .,one nore screws whic
e hrough arahdube, SIS Rrln S8, shloh e TR Gon? 5 ARP B s ir e e

d | owner

whi ch are secuResgs #id thetubey t hr eads at the other of the upper an

clanp nmenbegs. 20 11.The apparatus of any preceding claim wherein one or
both of said upper and | ower clanp nmenbers conprises a substantially planar

section and a#. | eahe @pparqmomfmhamon 2ot Enflimréglgd;ﬁﬁg%ﬂﬁh E)‘SJJ%?EEH&)' fbth¥ers
pl anar secti ogyfQk.Ghl.PRl N nga ati1d Gordat tﬁreg{isoqsuchrr%at in use, said waterproof membrane

may be clamped between said upper and lower clamp members upon tightening of the

screw threads.

10
9. The apparatus of claim 1, 2 or 7, further comprising fixing means passing

between the upper and lower clamp members, such that, in use, said waterproof’
membrane may be clamped between said upper and lower clamp members upon fixing
of the fixing means.

15
10.  The apparatus of claim 9, wherein the fixing means are one or more screws
which pass through apertures in one of the upper and lower clamp members and which

are secured by screw threads at the other of the upper and lower clamp members,

20 11.  The apparatus of any preceding claim, wherein one or both of said upper and
lower clamp members comprises a substantially planar section and at least one
protrusion extending from said substantially planar section for gripping the waterproof

membrane, in use.

25 12.  Clamping means for use in the apparatus of any preceding claim, the clamping
means comprising upper and lower clamp members adapted such that a waterproof
membrane may be clamped therebetween, each clamp member having a bore adapted to
enable a tube to pass therethrough, and wherein the clamping means comprises sealing
means for preventing the passage of moisture between the clamping means and the tube.

30
13. A housing for use in the apparatus of any preceding claim, the housing
comprising a bore adapted firstly to receive a tube and secondly such that an earthing rod

may pass therethrough, first sealing means for preventing the passage of moisture



25 12.d anping neans for use in the apparatus of any preceding claim the
cl anpi ng neans conprising upper and | ower clanp nenbers adapted such that
a wat er proof nenbrane may be cl anped t herebetween, each clanp nenber havi ng
a bore adapted to enable a tube to pass therethrough, and wherein the

cl anpi ng nmeans conprises sealing neans for preventing the passage of

noi sture between the clanpi ng neans and the tube. 30 13. A housing for use
in the apparatus of any preceding claim e housing conprising a bore
adapted firstly to receive a tube and secondly such that an earthing rod
may pass ther , I for reven ssage of
noi sture 13 %at'%gg%gteﬁ&mg i ﬁgdjé:%l Q‘%@c ﬁgal %ean%f; e’é‘é‘ﬁpﬁﬁﬁgaﬁé&%s
for preventi ngfmmetupamgea thd tuh® st the slabqiwﬂhﬂemﬁralet EithlﬁﬁﬁmE'Mbaﬂ@-ﬁeﬁz’ir@ oof
menbr ane, and egnH(Iin enecjrl%ﬁ havi,.n %(g‘g d_| oner cla menber s adapt ed
such that a wHT&T proo %r%%& H‘Bé&’afﬁe‘?'%tﬁ@f dpembyane) may /e
appar at us subdbtapdd thérkyetweendescri bed herein wth reference to and as
illustrat edﬁ in the acconpanyi ng draw ngs. 15. d anpi ng neans
substantially as described herein with reference to and as 10 illustrated

in the acconpehyi nth shpamti’Gebstantially as described herein with reference to and as illustrated

in the accompanying drawings.

15.  Clamping means substantially as described herein with reference to and as

10  illustrated in the accompanying drawings.



