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devi Ces of the over-centre type, particularly for closing housings,
especially cable splice closure housings, either as part of thg%%ﬁy i ng

itself or aswepessdenf a clanp for fastening together first aRgve] parts
of the housi ng. EP 0 094 848B (Raychen) discloses an
encl osure for protecting cable -1-

'CLOSING DEVICE

The present invention relates to closing devices of the over-centre type,
particularly for closing housings, especially cable splice closure housings, either as
part of the housing itself or as part of a clamp for fastening together first and second
parts of the housing.

EP 0 094 848B (Raychem) discloses an enclosure for protecting cable
joints from the environment. The enclosure comprises two parts e.g. a closure and a
base. The two parts are held together by a clamping ring which forces flanges on the
two parts together. No details are given of the clamping ring.

US 5 059 748 (Raychem) discloses a butt splice cable splice closure
comprising a dome and base held together by a clamping ring. The ring is in two
parts, which are hinged together at their ends opposite the hinge by a threaded bolt
acting in threaded portions adjoining the ends of the parts of the rings.

GB 2 193 605A discloses a cable joint comprising a two part hollow sleeve
and two end caps which can be clamped together by a clamping ring at each end. The
clamping ring is in two perts hinged together with the ends remote from the hinge
being provided with threaded portions which enable them to be brought together by

means of a bolt.

Cable splice closures, for example for optical fibre cables, in which a base and
a cover are fastened together by means of a clamp, e.g. a split ring clamp, which is
closed in its clamping position by means of an over-centre closing device are
commercially available.

A problem with conventional clamps is that it is often difficult for an engineer
in the field to close a clamp around a cable splice closure housing, particularly when
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jgints fromthe environnent. The encl osure conprises two parts e.g. a

cl osure and a base. The two part sHBSHEETHASIBEEN her by a cl anping ring

which forces flanges on the two part BERPIW#Iher. No details are given of the
cl anpi ng ring. US 5 05%%“ {ald di scl oses a butt splice '

cabl e splice wb@gssesz CONPri si ng HealEee: m hel d t oget hePCHGB2/GIA NI ng
ring. The ring is in tw parts, are hinged together at their ends
oppasite the hinge by a threaded bolt actd<«ig in threaded portions adjoining
the ends of the parts of the rings. GB 2 193 605A discloses a
cable joint conprising a two part hollow sl eeve and two end caps which can

be el anped tOgﬂﬂﬁpwﬁﬁm&?w&ﬁgx.aoﬁ&ﬁ%eﬁﬂﬂwmo%ﬁmHﬁiﬂgitﬁél is in
he ends renote fromthe hinge being

two parts hinged together with C ) _
provi ded vvithﬂ@ﬁ&%é@%ﬂ@#@%?@h%ﬂ%ﬁﬂﬁ@%%@hﬁ@h&et her by
means of a bol SRh&ionald SeaLF rsgﬁéﬁﬂﬁ ptical
fi bre cables, alhcrl]g%efa(l:lﬁ a Balse zlad:%l gkﬂgg@g?ﬁ are tﬁ% -.e?]le oge*'ﬁ%r tgllgmeans of
a clanp, e.g. levesgf thé overseentrd closing delice bf the clamp can be operated to close the clamp

fully. It would therefore be desirable to make the initial stage of closing the clamp

easier.

It is often necessary to re-open cable splice closure housings in order to gain
access to the cable splices. Conventional cable splice closure clamps often suffer from
the problem that they are difficuit to remove from the housing of the closure once they
have been closed, particularly when they have been closed for some time. At present,
the engineer who opens a housing often has to use a separate tool (which, at least in
some cases is a specially designed tool) to help him to open the clamp and remove it
from the housing. It would desirable to remove the need for the use of such tools.

According to a first aspect of the present invention, there is provided an over-
centre closing device for closing together first and second parts of an article,
comprising a lever pivotally attached to an arm which is pivotally mounted to the first
part of the article, the lever having an engagement surface which engages the second
part of the article and fastens the two parts of the article together when the lever is in
its over-centre position in use, wherein the lever has an extension which extends
beyond the engagement surface and which may cooperate with the second part of the
article to provide initial closing leverage during an initial stage of closing the article
and which allows the engagement surface to contact the second part of the article to
provide final closing leverage during a final stage of closing the article.

The first aspect of the invention has the advantage that because the lever has
an extension which may cooperate with the second part of the article (the article may,
for example, comprise a clamp, or a housing itself) to provide initial closing leverage
during an initial stage of closing the article, this initial stage of closing the article is
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ckosed in its clanping position by means of an over-centre closing device

are commercially avail abl e. A vent | onal—elaps—-s— -
that 1t is often difficult for an engi neer 'IEE%%E@EE eld to close a clanp _
around a cabl e splice closure housing, particularl

- 2- The civamamdtor the housing is/ armmﬁm wgmﬂhe end’ﬁf@"’ﬂ‘gg?to
reson to hitting the clanp with a hammer i ch may damage the

housi ng and/or the cables, and generally 3makes installation difficul t) in

order to close it sufficiently so that the |l ever of the over-centre closing
device of the clanp can be operated to close the clanp fully. It would

t her ef ore be miedd easiet and mormaitycavioids thenietessity of hitting dife cldmys, ithegetyrselviriganp

easi er.

the first problem mentioned above.

According to a second aspect of the invention, there is provided an
over-centre closing device for closing together first and second parts of an article,
comprisihg a lever pivotally attached to an arm which is pivotally mounted to the first
part of the article, the lever having an engagement surface which engages the second
part of the article and fastens the two parts of the article together when the lever is in
its over-centre position in use, wherein the lever has an extension which extends
beyond the engagement surface and which may cooperate with the second part of the
article to provide an initial opening leverage during an initial stage of opening the
article.

The second aspect of the invention has the advantage that because the lever
has an extension which extends beyond the engagement surface and which may
cooperate with the second part of the article to provide an initial opening leverage
during an initial stage of opening the article, the necessity of using a separate tool to
facilitate opening of the clamp is avoided, thereby solving the second problem
mentioned above. Advantageously, the leverage provided by the closing device of the
invention provides at least some radially outward movement of the clamp, e.g.
radially away from a housing around which it is positioned. This normally enhances
the ease with which the ciamp may be opened and removed, and is particularly
difficult to achieve without the extension of the lever according to the invention.

Preferably the first and second aspects of the invention are combined in a

single over-centre closing device.

Preferably the second part of the article has a protrusion, and the cooperation
of the extension of the lever with the second part of the article comprises contact
between the extension and the protrusion. Advantageously, the extension may have a
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It is-often necessary to re-open cable splice closure housings in order to
gain access to the cable splices. Conventional _cable splice closure_clanps
often suffer fromThe problemthat they are difficult to remove fromthe
housi ng of the closure once they have been closed, particularly when they
have been cl ‘%ﬁﬁ‘jkﬂfsﬁ‘iz sone tinme. At presents the engi neer WhPCHERPE0p967
housi ng often has to use a separate tool (which, at least in sone cases is
a specially designed tool) to help himété-open-the clanp and renmove it from
the housing. It would desirable to renove the need for the use of such

t ool s. US- A-53 15489 describes a pressure cl arrp sui tabl e for
creating a pr h &Iﬁggﬁ,ﬂgﬁhggmmé ont
conpri ses tm‘ﬁﬁlﬁg{;kg Eﬂ;gﬁcm r%{ﬁ  anp nmenbers |ch can be brought and

hel d t oget herwitlythe poitausionl ock to formthc scal. The clanp | ock includes a
rod having a first end connected to one end of one clanp nenber, and a
second end connected to an over-centre rotatable latch. The latch has an

end which can fri cheaftitld Mayctaiaite b Réusing preferatiea cdbld lice closudBousing. of t he

ot her clanp nenber during an initial closing operation., On further rotation
of the I at ch,Prefsmblyhowevar;theartigle pamprises 3 ¢lgmp, espesialiys clamp,in theforraof a

split ring. The split ring may be non-circular, e.g. oval or angular, but normally it will
be substantially circular when closed. The split ring is preferably hinged to enable it
to be opened, placed around a housing etc., and closed in place. The invention may
consequently provide a clamp for fastening together first and second parts of a
housing, comprising a split ring and an over-centre closing device according to the
invention, the split ring comprising the article and the over-centre closing device
closing the split ring in a clamping position in use. The housing preferably comprises
a cable splice closure housing. The clamp preferably fastens together peripheral
flanges on the first and second parts of the housing. The clamp is preferably provided
with means, e.g. angied portions, which cooperate with corresponding portions, e.g.
flanges, on the parts to be clamped so that closing of the clamp urges the parts -
together.

Preferably a pair of extensions are provided on the lever, each of which
preferably cooperates with a protrusion on the second part of the article (e.g. clamp).

The invention will now be described, by way of example, with reference to the
accompanying drawings, in which:

Figure 1 is a perspective view of a clamp according to the invention prior to
the initial stage of closing.

Figure 2 is a perspective view of the clamp of Figure 1 in the closed position
' prior to the initial stage of opening.
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The present invention provides an article conprising first and second

parts, which can be_closed together, _and an.over-centre devi-ce—for
effecting said closure, the over-centre device conprising a |lever pivotally .
attached to an armwhich is pivotally nounted to the first prffg 9{‘1!?@42‘?
article, theweesmssravi ng an engagenent surface at a free e oF I'ever
whi ch engages the second part of the article and fastens the two parts of
the article together when the lever is i"¥9ts over-centre position in use,
characterised in that the | ever has an extension piece which extends, seen
along the length of the |Iever, beyond the engagenent surface at the said
free end of the | eFigure 3isdn edimged viewad thertdsmp ofFigure Beshowingthe tlosing second
part of the article to, provide an initial closing |everage during an
initial stagedevifeindseilng the

¢ . _e -Z. . . lrpfo paged .4.

Figure 4 is an enlarged view of the clamp of figures 1 to 3 subsequent to the
initial stage of opening.

Figure 1 is a perspective view of part of a clamp 1 according to the invention.

The clamp comprises a split ring (e.g. for closing around peripheral flanges of a cable
splice closure housing) having a first part 2 and a second part 3 (the entire clamp is
shown in Figure 2). The closing device 6 of the clamp 1 comprises a lever 11
pivotally attached at 12 to an arm 9 which is pivotally mounted at 20 to the first part 2
of the clamp. The lever 11 has an engagement surface 21 which engages the second
part 3 of the clamp at 8 and fastens the two parts 2, 3 of the clamp together when the
lever is in its over-centre position in use (which is shown in doﬁed lines in Figure 2).
The lever has two extensions 15 which extend beyond the engagement surface 8 and
which, as shown in Figure 1, may cooperate with the second part 3 of the clamp by
contacting protrusions 17 (which are preferably in the form of pins) to provide initial
closing leverage during an initial stage of closing the clamp. In this mode of
operation therefore, the extensions 15 increase the stroke of the lever 11 in
comparison to conventional levers without such extensions. Although, in this mode
of operation, the amount of leverage provided by the lever is reduced due to the use of

v the extensions, it is normally sufficient for this initial stage of closing the clamp. In
conventional closing devices, this help during the initial stage of closing the clamp is
not provided due to the absence of such extensions, and consequently closing the
clamp sufficiently to enable the closing device to close the clamp fully may be
difficuit.

Figure 2 shows the clamp 1 of Figure in its closed position. The whole of the

clamp is shown, and a hinge 4 between parts 2 and 3 is illustrated. The final over-
centre position of the lever 11 is shown in dotted outline, and the fully drawn lever is
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-3- article and which allows the engagenent surface to contact the second

part of the article to provide final closing |everage during a fipal stage
of "closing the article. The invention has the advantage that

because the | ever has an extension piece which may cooperate with the
second part Giobfie@ticle (the article may, for exanple, cOPGRIGBISOPI6E| anp,
or a housing itself) to provide initial closing | everage during an initial
stage of closing the article, this initi-#l- stage of closing the article is
made easier and normally avoids the necessity of hitting the clanp, thereby
solving the first problem nentioned above. In a preferred

erbodi ment  of shdih prioRe itk G48-as b Mithl bfshiglBvetaRRrifg art fftial RUEY of operithg anged
so that when the first and second parts of the article are closed, Tt can

cooper at e wi t thetlamp; cEugrrlosingrdevise 6; ineluding thellever b1,4s shomwmdn greatendetaibin openi ng
| ever age duri @-ﬁ A | Bhdi- Eﬁ,‘g .%!Haﬁ ' | RF erred
enbodi nent of e ?‘ne&éé#ﬁ%e agg?ﬂgw%ggg% agenﬁ?}g{f%&%&%eﬁ%ge .gg/er has an
ext ensi on pi epotrasiond] 2 XhFiglee Haboledertl) hachapn ysetto providefandnitialopenihg ch may
cooperate with the second pajt.of the arjicle to proyide an initial, opening
| ever age duri %“&ﬁq"rﬂpﬂ‘ e sp %W&MWW%&P&X’FW’WH@& %y of
using a separ ﬁi‘oﬁu&:’%&li%ﬁﬂ&ﬂ"tﬁﬁﬁ& @ﬂhﬁﬂtg' Qf lehs? Sorhid ABRIY duward AR
t her eby sol vinhg the secon prglbl em ﬁggt I one you

to the clamp which helps to release it from the housing. Thus figures 2 to 4 illustrate

the second advantageous feature of the invention, namely making the opening and

removal of the clamp easier than is the case with conventional clamps.

Conventionally a separate tool is normally needed in order to enable the clamp to be

opened. The invention removes the need for this separate tool and provides a simple

and effective mechanism for opening the clamp.
The clamp, and particularly the closing device, shown in figures 1 to 4

illustrate how both advantageous features of the invention (i.e. ease of closing the
clamp and ease of opening the clamp) may be combined in a single embodiment.
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above: Advantageously, the leverage provided by the closing device of the

invention provides at |east SOfTEIﬂmBI:EEEJ;HAS.B.ﬁN‘_d_ﬂDverTent of t-he—elarmpr——
e’g. radially away froma housing ar BEREAGHR ch it is positioned. This -

normal |y enhances the ease wit may be opened and renoved,
and is parti eubagssydi fficult tmggﬂ”m“mﬂwt the extensi MrF/GRIOIET: | 1o
| ever according to the invention. Preferably the second
part of the article has a protrusion, and -t he cooper ation of the extension
pi ece of the lever with the second part of the article

bet ween t he extension piece and the protrusion. AdvanaJ;m,lmm ﬁﬂﬂ”ﬂl
ext.ensi on pi my have a WO 96/ 33922 _

PCT/ GB96/ 0096

1. An over-centre closing device for closing together first and second parts of an
article, comprising a lever pivotally attached to an arm which is pivotally mounted to
the first part of the article, the lever baving an engagement surface which engages the
second part of the article and fastens the two parts of the article together when the
lever is in its over-centre position in use, wherein the lever has an extension which
extends beyond the engagement surface and which may cooperate with the second
part of the article to provide initial closing leverage during an initial stage of closing
the article and which allows the engagement surface to contact the second part of the
article to provide final closing leverage during a final stage of closing the article.

2. A device accofdingtoclaiml,inwl'ﬁchthe second part of the article has a
protrusion, and the cooperation of the extension of the lever with the second part of
the article comprises contact between the extension and the protrusion.

3. An over-centre closing device according to claim 1 or claim 2, in which the
extension may cooperate with the second part of the article to provide an initial

opening leverage during an initial stage of opening the article.

4 An over-centre closing device for closing together first and second parts of an
artigle, comprising a lever pivotally attached to an arm which is pivotally mounted to
the first part of the article, the lever having an engagement surface which engages the
second part of the article and fastens the two parts of the article together when the
lever is in its over-centre position in use, wherein the lever has an extension which
extends beyond the engagement surface and which may cooperate with the second
part of the article to provide an initial opening leverage during an initial stage of
opening the article.
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-4- -+ hook-1ike part which engages the protrusion durlngllm"mmﬂm”m of
the extension with the protrusion. fHissHEETHABBEEN tI Cl _

housing, preferabtya cable splTce cl OSREBLm Pref &rabl yv Howdver,
the article conprises a clanp, especi in the form of” aSp|It
ring. The spgj (h‘h?ﬁ may be non-cir 'ﬁgr‘ 7 \uﬁlﬂmk or angulPET|GHIGP0967
normal ly it w substantiallycf‘ ar n closed. The split ring is

preferably hinged to enable it to be opeged, placed around a housing etc.,
and closed in place. The invention may consequently provide a clanp for
fastening together first and second parts of a housi ng, corrpri Si ng a split
ring and an oyer-c ' t he
split ring CO%DI’I s'igrrzl%{"?‘f"l‘g‘e:‘J ar! ?q?e and’ ﬁ‘gﬁ%{}g#%nt e cI 0S| ng eV| ce

cl osing the spiotrision,agd the caopetatiop ofithe pxendiowef thelevaravithithe sécond pargof
preferably c rises a cable spl.ice cl.osure .hous e clanp preferably
f ast ens togetﬁg E‘r cop FP%%’“?P?@?@%B @8’?@ parts of the
housi ng. Thé clanp is preferabl y provided wth neans, angl ed portions,
whi ch cooperate with corresponding portions, e.g. flanges on the parts to

be cl anped sob.t hatA devies asgordingttelaig S.rip whickethe extension/hasa hook-like part
which engages the protrusion during the cooperation of the extension with the

protrusion.

7. A device according to any preceding claim, the article comprising a housing,
preferably a cable splice closure housing. |

8. A clamp for fastening together first and second parts of a housing, comprising
a split ring and an over-centre closing device according to any preceding claim, the
split ring comprising the article and the over-centre closing device closing the split

ring in a clamping position in use.

9. A clamp according to claim 8, the housing comprising a cable splice closure
housing.

__________________________—__

heet Has Been Repl aced

L

SUBSTITUTE SHEET (RULE 26)



e

t oget hér. Preferably a pair of extensions are provided on the

| ever, each of which preferably coaperates with a protrusion on the second

part of the article (e.g. clanp). The invention will now be

descri bed, by way of exanple, with reference to the acconpanying draw ngs,

i n which: WO96/33%®t gure 1.is a perspective view of a cl anp PEESHIEI06] t o
the invention prior to the initial stage of closing. Figure 2 is a
perspective view of the clanp of Figure 1 4/ the closed position prior to
the initial stage of opening. -

Fig.1.




WO 96/ 33922 PCT/ GB96/ 00967
Fi.gwe-3 is an enlarged view of the clanp of Figure 2.._s ' '
device in detail. Figure 4 is an enlarged view of the clanp of
figures 1 to 3 subsequent to the initial stage of opening.

Figure 1 is aWes3®23ti ve view of part of a clanp | accordi n(PAIGCRAEE0967

I nvention. The clanp conprises a split ring (e.g. for closing around -
peripheral flanges of a cable 274

Fig.2.




splice’ closure housing) having a first part 2 and a second part 3 (the
entire clanp is shown in Figure 2)., The closing device 6 of the clamp 1

conprises a lever 11 pivotally attached at 12 to an arm9 which is
pivotally nmounted at 20 to the first part 2 of the clanp. The lever 11 has
an engagenentwo@es®mez: 21 whi ch engages the second part 3 of PEHEB/NNGT at 8
and fastens the two parts 2, 3 of the clanp together when the lever is in
its .over-centre position in use (which is shown in dotted lines in Figure
2). The lever has two extensions 15 which ¥4t end beyond t he engagenent
surface 8 and which, as shown in Figure 1, may cooperate with the second
part 3 of the clanp by contacting protrusions 17 (which are preferably in
the formof pins) to provide initial closing |everage during an initial
stage of closing the clanp. In this node of operation therefore, the
extensions 15 increase the stroke of the lever 11 in conparison to
conventional |evers w thout such extensions. Although, in this node of
operation, the anount’ of |everage provided by the lever is reduced due to
the use of the extensions, it is nor:Fig fficient for this initial
stage of closing the clanp. In converti"&&™ <l osi ng devi cesg3t hi s _agFE-
during the initial stage of closing the clanp is not provided du€ o
absence of such extensions, and consequently closing tH3 clang ‘;;!’
sufficiently to enable the closing device to close the ‘ D
difficult.

50 be




Figure 2 shows the clanp 1 of Figure in its closed position. The whol e of

the_clanmp is shown, and a_hinge 4 bhetween parts 2 and 3 is illustrated The
final over- centre position of the lever 11 is shown in dotted outline, and
the fully drawn lever is WO 96/ 33922

PCT/ GB96/ 0096 WO 96133922 - 6 PCT/GBIFBNRT

prior to its use as an initial opening |l everage during an initial stage of
opening the clanp. The cl osing device 6, igﬁ{Uding the lever 11, is shown
in greater detail in Figure 3. Hook-like patts 16 on the end of extensions
15 are shown engaged with protrusions 17. In Figure 4, the |lever 11 has
been used to provide an initial opening

Fig.4.
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15"with th gprgp&‘g,y}e(fgn, e fhis |l everage inparts at |east sone
radi,ally o \@ sg&ce; 3 t@l;mgq.ﬂwhlch hel ps to release it fromthe
housi ng. Th ftu [ rate {thezsecond advantageous feature of

and renoval of the clanp easier
aaip-anilfocale-ousic W, Oftethe engineen hhd ty résoftap Rittirigathé 00|
is norrrally needed |n order to enabl e the clanp to be a‘wi}ed The

the i nventi

i nvention rempviam w&hﬂ@emprm#l% (wehighymay damaps) thehopsigg %@S‘@‘?"nﬂ
d effecti | R
particularly ¢ Rk hoREE B il o ocio close i syficigntty gt i Bverdfhe

bot h advant agemver- éamwlcemgdbvmmf theviamp icambe apemte@asbsoﬂ:eclanm flly.t Revoaldanp
and ease of opetnl ngmmc 'IPL,E@Q e“nph,(g{wbl nedc{ogtngtﬁl I;em‘es'r'r;?.odl ment . -

It is often necessary to re-open cable splice closure housings in ordcr to gain access
to the cable splices. Conventional cable splice closure clamps often suffcr from the problem
that they are difficult to remove from thc.ho_using of the closure ance they have heen closed,
particularly when they have been closed for somc time. At present, the engineer who opens
a houstng oflen has o use a sepatate tool (which, at least in some casesisa sﬁecially
designed toal) to help him to open the clamp and remave it from the housing. Tt would
desirable to remove the need for the use of such tools.

US-A-5315489 describes a pressure clamp suitable for creating a pressure tight seal
for a telecommunications closure. Tt comprises two hinged semicircular clamp mcmbers,
which can be brought and held together by a clamp lock to form the scal. The clamp lock
includes a rod having a first end connected to onc end of dne clamp member, and a second
cnd connected to an over-centre rotatablc latch. The laich has an end which can frictionally
engage the outer side surface of one end of the other clamp member during an initial closing
opcration, On further rotation of the latch, the two clamp members are urged towards cach
other, '

et

The present invention provides an article comprising first and second parts, which
can he closed together, and an over-centre device for cffecting said closure, the over-centre
~ device comprising a lever pivotally attached to an arm which is pivotally mounted to the

first part of the article, the lever having an engagement surface at a free end of 'the lever
which engages the second part of the article and fastens the two parts of the articlc together
when the lever is in its over-centre position in use, characterised in that the lever has an
extension piece which exiends, seen along the length of the lever, beyond the engagement
surface at the smdﬁeccndofthclcvcr,andwhlchnsarrangedtocooperate with the second

" the-article to provide an initial closing lev
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Claims: +1. -An article conprising first and second parts REPLAGEMENT SHEET

can be cl osed together, and an over-centre device (6) for effecting
said closure, the over- centre device(6) conprising a |lever (11)
pivdtally attached to -an arm (9) which 3.1S pivotally nounted to the

first part (2) of the article, the lever (11) having an engagenent

surface (21) at aficlerah whivh dllowh BR ch; chtkbifack{th Gontal §0Bconk part of the articlc to
second part (3) of the article and Tastens the two parts (2,3) of the

article - nrovjde fiagl closing levieegr dudng 4 fina] stage eficlosing theaficléent r e positi on
I n use, characterised in that the lever (11) has an extension piece
(15) which extends, seen along the | ength of the lever (11), beyond

the engagenent surf o ifvéhlionhasthiudvanitsbel th@Gecause the levarthas bn txtensicisiéce(Whidh
and which is arranged To cooperate with the second part ) of

3 t he
article to pronecooReTRly Wi quf&wﬁge(@amgm.f%m&q@m
closing the art 154(8 . ﬁ@? i 9{1@ . ) to
contact the sec‘%)n ’ﬁgrafhg%s}'f 0 uﬂé@ ar ."'c‘ﬁe%‘%‘égg‘%@&@ ¥| ngf’ﬁ?{'%glgﬁﬁég#
| ever age clokinig the anticle] thisl initinbsyrpe @f closing thequrtidheis adde edster and normally avoids

the necessity of hitting the clamp, thereby solving the first problem mentioned above.

In a preferred embodiment of the invention, the extension piece on the lever is
arranged so that whien the first and sccond parts of the article are closed, it can cooperate
with the second part of the article to provide an initial opening leverage during an initial
stagc of opening the article. This preferred embodiment of the invention has the advantage
that because the lever has an extension _p_n_ﬁ which extends beyond the engagement surface

and which may cooperate with (he second part of the article to provide an initial opening
leverage duting an initial stage of opening the article, the neccssity of using a separate tool
to facilitatc opening of the clamp is avoided, thereby solving the second problem mentioned
above. Advantageously, the leverage provided by the closing device of the invention
provides at least some radially outward movement of the clamp, ¢.g. radially away from a
housing around which it is positioncd. This normally enhances the ease with which the
clamp may be opened and removed, and is particularly difficult to achicve without the
extension Pf__cc of the lever according to the invention.

Preferably the scoond part of the article has & protrusion, and the cooperation
of the extension picce of the lever with the second part of the article comprises contact
between the extension picce and the protrusion. Advantageously, the extension piece may

have a
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2. % An articlee and over-centre devi, Qe -aceordi

e g

first and second of the artit
cooperate with the"setortd Part (8) of the

initial opening Ieverage during an initial, stag
article. 3. An article and over- centre dev
2, in which 3 second part (3) of the a
(17), and the cooperation of the ext ensi

(11) with the second part (3) of the article

| M-@L@

-m. 4., \BRERLAGEMENTe SHEET
c&“—{m when the

are thosed i tj can
cl rCV|de an
P éﬁi— §9§ 1 the
c laim1l or

fticle has a protrusion

or~prece—{i5y—of—t'he | ever

conpri ses contact

bet ween the @xtengincanti¢le eompfisibg fisstdnd berond phrts @ )nwhith an be dlosed  An

article and over--

the extension pi etgether)and a5 oaemwmdmege@rfw if‘i! «m' ing paid ﬁﬁ)éwaa@snge

i n which

protrusion
with the protrusi

gé,xgtge) de%etfij %9@3988 %ngye?@_ﬁ r};i@étaﬁj‘ﬁta@%é&@%%@&ﬁicﬁ 15)

is pivotally mounted to the first part @) of the article, the lever (11) having an

engagement surface (21) at a free end of the lever (11) which engages the

second part (3) of the article and fastens the two parts (2,3) of the article

together when the lever (11) is in its over-centre position in use, characterised

in that the lever (11) has an extension piece (15) which extends, seen along the

length of the lever (11), beyond the engagement surface (21) at the said free

end of the lever (11), and which is arranged to cooperate with the second part

(3) of the article to provide g_n initial closing

leverage during an initial stage of

closing the article (2,3), and which allows the engagement surface (21) to

contact the second part (3) of the article to provide final closing leverage

during a final stage of closing the article.

An article and over-centre device according to claim 1, wherein the extension

piece (15) on the lever (11) is arranged so thét when the first and second parts

(2,3) of the article are closed, it can cooperate with the second part (3) of the

article to provide an initial opening leverage

the article.

during an initial stage of opening

An article and over-centre device according to claim 1 or 2, in which the

second part (3) of the article has a protrusion (17), and the cooperation of the
extension piece (15) of the lever (11) with the second part (3) of the article

comprises contact between the extension piece (15) and the protrusion (17).

the extension piece (15) has a hook-like part

An article and over-centre device according to any preceding claim, in which

(16) which engages the protrusion

(17) during the cooperation of the extension piece (15) with the protrusxon :

an.




- 8% * 5. = An article and over-centre device according to _any
preceding claiTmthe article - conprising a housing, pref BEWMENT SHEET
cabl e splice cl u ' “ﬂlmlnG An article and over-centre device
according to animmm! Em ‘wherein g - the article is a housing,
the first and second part% of t'he article (2,3) conprise t wo
portions of a split ring, and the over-centre device (6) closes the split
ring in a clanping position in use.

5. An article and over-centre device according to any preceding claim, the article

comprising a housing, preferably a cable splice closure housing.

6. An article and over-centre device according to any preceding claim, wherein

the article is a housing, the first and second parts of the article (2,3) comprise

two portions of a split ring, and the over-centre device (6) closes the split ring

in a clamping position in use.

An article and over-centre device according to claim 6, wherein the housing

|

comprising a cable splice closure.
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7. - SAn article and over-centre device according to claim 86, ﬁ?cét{pgqftlls’e,}
hOUSI ng conprising a cahle splice closure
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{54) Title: CLOSING DEVICE
(57) Abstract

An over-centre closing device for closing together first and second
parts of an article, comprising a lever pivotally attached to an arm which
is pivotally mounted to the first part of the article, the lever having an
engagement surface which engages the second pant of the aricle and
fastens the two parts of the article together when the lever is in its over-
centre position in use, wherein the lever has an extension which extends
beyond the engagement surface and which may cooperate with the second
part of the article to provide initial closing leverage during an initial stage
of closing the article and which allows the engagement surface to contact
the second part of the article to provide final closing leverage during a
final stage of closing the article.




