APPARATUS FOR USE I N SERVI CI NG VALVES The present invention relates to an
apparatus or a tool, for-use in servicing valves and, nore particularly, to
such an apparatus or a tool for renoving a val ve assenbly froma supportin@fl
body, for exanple, associated with a radiator of a 'wet' central heating
system In one known formof "wet', i.ejq water-filled, central heating
system whi ch conprises a plurality of radiators connected in parallel, hot
wat er under pressure APPARATUBI PO e TN SHERVICENG WALVES at ors, as
selected. In such a systemeach radiator nmay be provided with one val ve at
the water-inlet end of the radiator and another valve at the water-outlet
end. By closing the valve at the inlet end the associ ated radi ator nay be
turned oThe phesenteinuventian redates| to andappanatuscovsadtent, afovcuseed
radiator is isolated fromthe remai nder of the system \Wen one of the

val ves bénopervigingyval¥gsgi andy m@manmwub@’éghstﬂe%%@baw,amatus
common practi se has been to.,replace_the both_the val ve assenblg,and t he
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seat. In_a known common nethod of reppving the valve assemhl v the syste
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anot her ﬁno¥m netho%, where the val ve assenbly supporting body 2 1s
provi ded RREATHN SER 8Phally t hreaded portion for receiving an '

In one known form of 'wet', i.e. water-filled, central heatiné
system which comprises a plurality of radiators connected in
parallel, hot water under bressure passes fhrough one or more of
the radiators, as selected. 1In such a system each radiator may
be provided with one valve at the waﬁer-inlet end of the radiator
and another valve at the water-outlet end. By closing the valve
at the inlet end the associated radiator may be turned off. When
the valve at the outlet end is also closed the associated

radiator is isolated from the remainder of the systen.

A,

When one of the valves becomes faulty, repair or replacement
becomes necessary, and a common practise has been to replace the
both the valve assembly and the supporting body into which the

assembly fits and which comprises the valve seat.
In a known common method of removing the valve assembly the
system has first to be drained of water and this can be very time

consuming.

In another known method, where the valve assembly supporting body



internally threaded screwon cover for the valve assenbly and the val ve
assemhly is a screw fit in the supporting body, a hand tool has been used
for T<enoving the valve assenbly with the systemstill filled with water

The known tool conprises: a generally tubylar main body having a bore

ext endi ng therethrough; valve nmeans in th& main body operable, via a handle
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novabl e al e extractor conprises: a
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end of the shaft. The socket includes fixed therein a rubber washer or

gromet haphBd bee¥ENidetl £HE' Hehévingethbavalve asddnblig withi thansystem
aperture in a cap which is a screw fit on one end of the main body. The
ot her end stilllefidledbedth watetrer nFheykhbwaatedlsconprisese a gehewallily
on the val ve assenbly supporting body in place of the screwon cover. In
use, after tubalam maiodybody shaving aniemrehextendins stinétretbnopghti Nglve
body, the socket is pushed along the bore past the open valve in the main
body to fi mesnsoin the main thodyloperabderbviat 8 handbemutside off theemain
aperture in the grommet receives a pin extending fromthe valve assenbly in
a fricti onbpPlY,nhek¥eens a; Nad vehepsnnpPPsitionr apg: ar ¥3lveerirged RRFdsion
hel y virtue of the resilience of the grommet materi al %&Synd t he pin.
The handl e¥d& hEeSREFE cka the boredr ngﬁdsoat [Valye,c assembly extractor

rotatably and removably mountable on the main body so as to
extend along and be movable along the bore. The extractor
comprises: a shaft; a socket attached to one end of the shaft by
a set screw; and a handle at the other end of the shaft. The
socket includes fixed therein a rubber washer or grommet having
a central aperture. The shaft is a sliding fit in an aperture
in a cap which is a screw fit on one end of the main body. The
other end of the main body is internally threaded so as to be a
W, screw fit on the valve assembly supporting body in place of the

sCcrew-on cover.

In use, after the main body is screwed onto the valve assembly
supporting body, the socket is pushed along the bore past the
open valve in the main body to fit onto a nut on the valve
assembly to be removed whilst the aperture in the grommet
receives a pin extending from the valve assembly in a friction
fit manner so that the pin is in effect resiliently clamped or
held by virtue of the resilience of the grommet material around

the pin. The handle on the shaft can then be turned so that the



3 socket unscrews the valve assenbly fromthe supporting body. After the

val ve

mai n body away from the supporting body with the val ve assenbly being dr

assenbly is fully unscrewed the shaft is slid through the bore of

the

in

al ong the bore with the socket by virtue of the friction fit of the pinin

omet retaining the valve assem®y in the socket. Once the val ve

| y has been drawn, al ong past the valve in the main body, the valve
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or valve systemw th which the Applicants is Tnterested
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system conpri ses a so-called wheel - or |ockshield val ve system or
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When t

) screws into the valve assenbly support body (incorporating the

es a.shaft which is fixedly connected to the actual val ve nenber.
they pmadn sbedynp ithathbhhedshafthandumesketotiggetherswitth the

attached valve assembly may be removed from the main body. The
valve assembly can then be pulled from the socket and inspected.

Applicants have found, however, that the friction fit between the

- grommet and the pin may not be sufficient to retain the valve

assembly in the socket during its removal from, or introduction
back towards, the supporting body. Consequently, Applicants have
found that the valve assembly maj fall out.of the socket whilst
the tool is being used.

One kind of radiator valve system with which the Applicants is
interested in being able to service in-situ, that is without
having to drain down the system comprises a so-called wheel- or
lockshield valve system or arrangement in which the valve
assembly (incorporating the actual valve member)'screws into the
valve assembly support body (incorporating the valve seat ﬁith
which the valve member co-operates). The valVe assembly includes
a. shaft which is fixedly connected to the actual valve member.
When the valve assembly is mounted in the support body, the shaft

projects outwardly of the support body and has an external screw

o/
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projects outwardly of the support body and has an external screw 4
t hr ad whi ch extendspart way along the shaft and which screws into an
outer~body. It is-by rotating the shaft with respect to the outer body that
the position of the valve nmenber with respect to the valve seat can be
adj usted. The outer body includes a nut poOrtion and is externally threaded
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whol e, inc Ing t outer body, can ewed 1nto an out
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i ntended to renove the valve assenbly in this l[atter nmanner it is preferred

first to | peseReoVhlvBesbhghtansbeohdijastedater body in the support body.
The outside of the support body is not provided with a threaded portion to
receive a cap or a cover or the like. The free end portion of the
projecting shaft is provided with one or nore flats to facilitate rotation
of the shaThebguternnsody intchadés amulppordidn bad désl externabllyothreaded
projecting shaft has a threaded axially extending hole opening at the end
face. By nBanshat t the ranter bedpyw dogethericwithbl tthes vialviel memhas ognd
either to secure a _handle, such as a wheel-handle (in the case of the

So- Ei]led ﬁﬁ§§?°#&ﬂv§haﬁﬁan§@ﬁbh9 scriewes it tand)iout of the internally

threaded support body via application of torque to the nut
portion. However, the valve assembly as a whole, including the
outer body, can also be screwed into and out of the support body
by applying torque to and rotating the shaft. wWhen it is
intended to remove the valve assembly in this latter manner it
is preferred first to loosen off the tightness of the outer body
in the support body. The outside of the support body is not
provided with a threaded portion to receive a cap or a cover or

the like.

The free end portion of the projecting shaft is provided with one
or more flats to facilitate rotation of the shaft by means of a
handle or spanner-like tool. The end of the projecting shaft has
a threaded axially extending hole opening at the end face. By
means of this hole a screw or threaded bolt is normally employed
either to secure a handle, such as a wheel-handle (in the case
of the so-called wheel valve arrangement), on the shaft for
rotating the latter: or, alternativeiy, to secure a cap or cover
to the shéft (in the case of the so-called 1ockshie1d valve

arrangement) to protect'the shaft and valve assembly.



rotating the latter: or, alternatively, to secure a cap or cover to the
shaft (in the case of the so-called | ockshield valve arrangenent) to j;;
protect the shaft and val ve assenbly. Sonetimes a cap or .cover which TS
fitted to this kind of valve system does not rreke use of the hole in the
top of the shaft but is designed to%he a snap-fit over the valve assenbly.
However, the hole in the end of the shaft is still present. An object of
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support body conprises a generally tubular nmain body having a bore
extendi ng therethrough, valve neans in the nmain body operable between a

val venpRsh 981 6 FhéNthven i e £2 A58 prRAPided W Hind 6P Fdr lisd Nin bor e,
an adapt or” means for connecting one end of the main body to the valve

asserddm r4d badiatbphevalopt assenply whdlchdiddesdufdt rdcad@iedtd neans

for securing the adaptor means to the support body and the adaptor neans

bei notlesl ateskrice ef G extie2thalo threadaphothervdbve cpsesemblly uppartovi ded
on the main body, a valve assenbly extractor o’
body.

Another object of the invention is to avoid having to rely on the
valve assembly being held on the hand tool by a frictional grip
as the valve assembly is removed from, or replaced in, the

support body, and moved along the body of the tool.

According to the invention a tool for removing a valve assembly
from a support body comprises a generally tubular main body
having a bore extending therethrough, valve means in the main ‘u)
body operable between a valve open position and a valve closed
position with respect to the bore, an adaptor means for
connecting one end of the main body to the valve assembly support
body, the adaptor means including push- or snap-fit means for
securing the adaptor means to the support body and the adaptor
means being adapted to be connected to an adaptor means-receiving
part provided on the main body, a valve assembly extractor
rotatably and removably mountable on the main body so as to be
movable along the bore and comprising a shaft and, connected or

connectible to the shaft, a coupling means which is adapted to



rotatably and renovably nountable on the main body so as to be novabl e
along;the bore and conprising a shaft and, connected or connectible to the
shafty a coupling -neans which is adapted to ..6_be nechanically,
positively coupled or secured to the val ve assenbly and whi ch incl udes
means for transmtting torque to the val®ve assenbly. The adaptor neans

all ows the nain bod be connected to a support body w.thout the in
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cannot sly f coupling neans. It will be appreciated that the tool
shoul d, é}(?\[/ia;rﬁ aagéegtc)el%x?' be substantially water tight in use under the

conditions to which it is intended to be subjected. Thus, in use, the tool
woul d, preferably, incorporate gaskets or seals such as Oring seals to

provide gy ad@StérVReah8dld MbwdeENEChaifO WG} o PRl (donct&d atbVal ¥
novabl e parts of the tool and between the adaptor and the val ve assenbly
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receiving part of the main body may have i nterengageabl e neans, such as

I nt er engagestmctEdes tto desledi pectlpnsonhectilabé etooansapport body of
t her ebet ween.
K/ specific form.

When the coupling means is properly mechanically positively
coupled or secured to the valve assembly the latter cannot slip

off of the coupling means.

It will be appreciated that the tool should, advantageously, be
substantially water tight in.use under the conditions to which
it is intended to be subjected. Thus, in use, the tool would,
preferably, incorporate gaskets or seals such as O-ring seals to
K_/ provide for positive sealing between connected parts or
relatively movable parts of the tool and between the adaptor and
the valve assembly support body to which it is temporarily

secured.

The adaptor means and the recéiving part of the main body may
have interengageable means, such as interengageable screw-

threaded portions, to enable connection therebetween.

Conveniently, either the adaptor means or the receiving part of .

the main body comprises an annular member which is provided with



Conveniently, either the adaptor means or the receiving part of the main
body conprises an annul ar nmenber which is provided with . 7 a respective
one of the interengageabl e neans and which is a captively nounted but a ™
freely rotatable part of the-adaptor neans or the main body. Preferably,
the annul ar menber is a freely rotat/able part of the main body and is

generally in the formof an internally threaded sl eeve._ The, proyision of.
such aarF%ﬁi?ﬁﬂ’HV‘FreﬂB'ér offl 'he 1R eﬁﬁ{‘éaﬁﬁﬁ?f?onﬁ@néorﬁf&t%J' é tffe Jdapt or

means__by .rotating the. annul ar r alone..The adapto ans have two
or S otentee BRE A, PRGeE PrEAEanle” et 56 o PR RARRERF Wi ch
can resilj Ly flex. o dly of the adaptor neans to enabl e the adaptor
neané"%t%(?% ?’[IP on eonf%"en ;%&;l)é%{)'rt body. Such resilient portions may have

proj ections for extending behind regions or portions of the valve assenbly
support body to facilitate securing the adaptor neans thereto. Preferably,
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securing, the adaptor means to the support body. For exanple; the securing
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around the resilient portions. The clanp may, conveniently, be in the form
of asleesteant Mhied provigion bifextibheahamintlat npemtipew Sl dws ctetsemain
i nterl ockabl e menbers which can be inter-engaged.

body to be connected to the adaptor means by rotating the annular

-~/

member alone.

The adaptor means may have two or more resilient portions for
extending along the support body and which can resiliently flex
outwardly of the adaptor means to enable the adaptor means to fit

onto the support body.

Such resilient portions may héve projections for extending behind
regions or portions of the valve assembly support body to
facilitate securing the adaptor means thereto. Preferably, a "
separate securing means may be provided. for securing, or further
securing, the adaptor means to the support body. For example,
the securing means may comprise a clip or clamp which can
encircle and be tightened around the resilient portions. The
clamp may, conveniently, be in the form of a substantially
annular flexible band having opposed releasably interlockable

members which can be inter-engaged.

Advantageously, the adaptor means comprises one or more

formations for retaining the securing means on the adaptor means

w



Advant ageousl y, the adaptor neans conprises one or nore formations for
retajning the securing neans on the adaptor neans 8 when the securing
mean$”is in the operative securing position on the adaptor nmeans. For
exanple, where the resilient portions are,encircled by the securing neans,
the resilient portions nmay conprise formations in the formof outwardly
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a first body part (for nounting the adaptor on the valve asse y support

body), an emeitcled’ 8y |t secalring rkddits ANEhe SPEHITiHEY peations Mgy
formof an annul ar insert which, when the adaptor is connected to the main

body conpresmssiséc gotmationBaninagathest foemfi bft Rutwaifly t cexendinde
seal i ng neans, when the adaptor neans is secured to the support body, to
press agaipmstjedeianmpbor prdyentdngr accddeatadalsepasadiiciniean. déhibertrake '
radi ator system it is often the case that the val ve assenbly body has a

si de br ancremoyRl eeferthensetnring omeansafress dchet adaphdrameansn v ithower
pi pe extending fromthe bottom of the support body., Thus, the adaptor neans
may have afirst lepseningnen slagkening suchcsecuring meansror exanpl e, the
slot may extend froma nouth portion at the base of the adaptor nmeans and
term nate part way along the adaptor neans at a region which is

%

The adaptor means may comprise a first body part (for mounting
the adaptor on the valve assembly support body), an énnular,
resilient sealing means and a second body part in the form of an
annular insert which, when the adaptor is connected to the main
body compresses the sealing means against the first body part to
cause the sealing means, when the adaptor means is secured to the
support body, tq press against the support body and provide a

seal therebetween.

W, In a 'ﬁet' radiator system, it is oftén the case that the valve
assembly body has a side branch pipe extending therefrom to an
associated radiator and another pipe extending from the bottom
-of the support body. Thus, the adaptor means may have a slot for
accommodating such a side branch pipe. For example, the slot may
extend from a mouth portion at the base of the adaptor means and
terminate part way along the adaptor means at a region which is
dimensioned and shaped or contoured to be a close or snug fit on
the side branch and contributes to locating the adaptor means in

its desired position on the support body.



di mensi oned and shaped or contoured to be a close or snug fit on the side
branch and contributes to |locating the adaptor neans in its desired f‘
position on-the support body. 9 In one enbodi ment the coupling neans‘ﬁés
an aperture via which a securing neans can positively secure the coupling
means to the val ve assenbly. For exghple, t he securing neans nmay be a
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al ready has a suitable screw engaged therewith securing a cap or cover on

the vakneeadeHoleénth ttite SPAlve 2aBs6AHEY. "BYhie ¢hed shanke@f &udlf a
coupling nmeans to the val ve assenbly once the cap or cover has been

det achedrahi o boltvmay bhé paEeivthotigh’ theyapébtureusmnd ngcrewed intd udes
a socket part or recessed part for receiving a projection (such as the
shaft diec hdied imatheevaloe @ssenklye sos dhatl \the head of tthe arawlor can
be screwed out of or into the support body. Wth this construction the

aper t ub®lftoengagesvand isctightenrd againgh the poptionnef the coupling
means bounding the aperture to secure the coupling means to the

valve assembly.

One form of valve system in which the Applicants are particularly
interested and as describea earlier, often already has a suitable
screw engaged therewith securing a cap or cover on the valve
assembly and the self-same screw may be used to secure the
coupling means to the valve assembly once the cap or cover has

been detached after removing the screw.

Preferably, the coupling means includes a socket part or recessed
" part for receiving a projection (such as the shaft described
earlier) on the valve assembly via which the assembly can be
screwed out of or into the support body. With this construction
the aperture for receiving the threaded element may open into the
socket part or the recessed part. The torque is transmitted from

the socket part or recessed part to the projection.

The socket or recessed part described above may comprise a first



socket part or the recessed part. The torque is transmtted fromthe socket
part(or recessed part- to the projection. The socket or recessed part
descrtbed above nmy conprise a first 10 socket or recessed part to which
I's connected a second, |arger socket or recessed part, with the two parts
bei ng rotatabl e together about a substanfﬁglly common axi s of rotation when

the Tirst BREkekS 0L AEheeH el Yo Ao 14 LokFECHIAY LESoAHET §aB0dr

t he second parF i STfor recelvicng a nut pogtlon o?ﬁﬁﬁe val ve~ assenbl
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rotatable w respect to each“other to alimte tent. Resilient,
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parts so thaf the two parts are novable relatively towards each other to

conpress t igriseSpartnis nesttddier ahel ¥8eBt pafbnieicahreceiving thePshast
are rockable to alimted extent with respect to each other. The capability

of the twoapdr thet second patdtoisr bzt recefiiringsaentitt portitbnodietheavaheen
found by the Applicants to facilitate jiggling or nmanoeuvring the second
socket or mssemblyastimidar tiecthat gdescrdbedf ead ieal.ve assenbly when the
assenbly is being reinserted into the support body. Conveniently, the
coupling neans is rel easably connectible to the shaft by way of a bayonet

fitting for sinple and_quick connection and di sconnection therebetween. |n
one, enbodi #est figsE and second parts may be rotatable with respect to each

other to a limited extent.

Resilient, compressible means may be provided between portions
. of the first and second parts so that the two parts are movable
relatively towafds each other to compréss the resilient means
therebetween. Conveniently, the two parts are rockable to a

limited extent with respect to each other.

The capability of the two parts to rock and/or rotate with
b respect to each other has been found by the Applicants to
facilitate jiggling or manoeuvring the second socket or recess
part onto the nut portion of the valve assembly when the assembly

is being reinserted into the support body.

Conveniently, the c_ouplihg means is felea_sably connectible to the
shaft by way of a bayonet fitting for simple and quick connection
and disconnection therebetween. In one embodiment, one end of
the shaft serves as the plug of such a fitting and is provided
with the pins or projections thereof, and a portion of the

coupling means serves as the socket of the fitting and provides



the shaft serves as the plug of such a fitting and is provided with the

pi ns or projections thereof, and a portion of the coupling neans serves-’f%s
the socket of the fitting and provides t he hook-1i ke shaped slots whicCh
are for receiving and engaging with the bayonet fitting pins or projections
on the shaft. Conveniently, the shaftl¥my be provided with resilient neans
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i ncl ude specific adaptors and coup g neans for particul ar val ve systens.

In thebli the ebipressednresdlient! ndang tbeards'ehecgeiaxed condition
extractor shaft may be supplied which can be used with all of the adaptors

and cospkves teamaintaior dthe bayiondte dommeation.nay be nore readily
understood, reference will now be made, by way of exanple only, to the
acconpanyi ng drawings, in which :- Figure 1 is an expl oded view of one
enbodi nrent of tool or
Advantageously, the tool may be supplied as part of a kit-of-
parts also comprising a plurality of different adaptors and a
plurality of different coupling means. The adaptors and coupling
means are of different sizes and/or designs so that the kit
facilitates the servicing of a range of radiator valve systems
in which the valve assemblies and support bodies are of different
sizes and/or designs.  Thus, the kit may include specific
adaptors and coupling means for particular valve systems. In the
kit a single main body including the valve means and a single
extractor shaft may be supplied which can be used with all of the \)

adaptors and coupling means.
In order that the invention may be more readily understood,
reference will now be made, by way of example only, to the

accompanying drawings, in which :-

Figure 1 is an exploded view of one embodiment of tool or

apparatus according to the inverition,

Figure 2 is a view from below of the coupling means shown in



apparatus according to the invention, Figure 2 is a view from bel ow of the
coupU\,ng means shown in 12 Figure 1, Figure 3 is an elevational view
showing the adaptor mounted on the val ve assenbly support body of a

radi ator val ve system the coupling neans,secured to the val ve assenbly,
and the extractor shaft end to be connect%% to the coupling nmeans, Figure 4
S essentlz,lp(l ectional view of the tool nounted on the radiator valve
system wi t he "extractor secured to the valve assenbly prior to unscrew ng
the assenbly fromthe support body, Figure 5is a simlar viewto Figure 4
show ng the val ve assenbly unscrewed and renoved fromthe support body,

Figure 6 shqgurena il \eh aSEORL Horal | View CERoWi AYNLRES hdhbeofah\s&nmn%ﬂ n
the main body and the val ve neans closed, and the extractor with

attached vahee valveralssendlyg WWQ li‘aﬂﬁ.altﬁd‘yyaﬁ'vwrs?siénﬁ &he
stde view, partly in section, of another formof coupling neans, Figure 8
i s an expl cdaplingvmeanss seicured do tthe valyve agsembly,slandnthe Eextraetor
Figures 9 and 10 are views from bel ow of the coupling nmeans shown in

Fi gures 7 shafy endditenitiengomziestied tootthid ereuplinge meansyhi ch is possible
between the first and second socket portions of the

o Figure 4 is essentially a sectional view of the tool mounted on
N

the radiator valve system with the extractor secured to the valve

assembly prior to unscrewing the assembly from the support body,

Figure 5 is a similar view to Figure 4 showing the valve assembly

unscrewed and removed from the support body,

Figure 6 shows the valve assembly having been drawn past the
valve means in the main body and the valve means closed, and the
extractor with the attached valve assembly being removed from the

s main body,

Figure 7 is a side view, partly in section, of another form of

coupling means, -

Figure 8 is an exploded view, in section, of the coupling means

shown in Figure 7,

Figures 9 and 10 are views from below of the coupling means shown
in Figures 7 and 8, indicating relative rotational movement which

is possible between the first and second socket portions of the



13 coupling neans, Figure 11 shows, partly in section, in the assenbl ed
condition, the valve assenbly and support body of another form of radi

val ve system on whi ch apparatus according to the invention nay be used,
Figure 12 shows the coupling neans of Figures.7 and 8 secured to val ve

assenbly shown in Figure 11, and Flgﬂﬁbs 13 and 14 show, respectively,
val ve assegﬁ#& shown in Flgure 11 partly renoved from and conpletely

r enov eTCHP
enbodi ment of tool
conprises a generally t ubul ar

| ower

h8®88Bport body. Wth reference to the draw ngs, one

e

t he

for renoving a val ve assenbly from a supporting body
mai n body 1, an adaptor 2 for connecting the

|over $14ufl LicaHBlD, DBUKEL S vakie18R: o] ¥natgpachniad) candesed, o
ext endgRg wmt Qéeaﬂmﬁndnanshﬁss&abaa ! rahﬁetﬁsfbearﬁ Ll EHdh&tGBer abl e

bet ween an open position (wherern the valve defines a portion of the bore)

and a Gapeedsygﬁbiul oh Whilth efiGiatius (dvcdiing to Toke Vehventibhemay i S
operated by a handle 6 connected to the valve nmember through the side

the nmebe tsedy, The |ower end of the main body 1 has an annular flange 7

whi ch

Figure 12 shows the coupling means of Figures 7 and 8 secured to

valve assembly shown in Figure 11, and

Figures 13 and 14 show, respectively, the valve assembly shown
in Figure 11 partly removed from and completely removed from the

support body.

With reference to the drawings, one embodiment of tool for
removing a valve assembly'from a supporting body comprises a
generally tubular méin body 1, an adaptor 2 for connecting the
lower end of the main body to a valve assembly support body and

a valve extractor 3 which is mountable on the main body.

The main body has a bore 4 extending therethrough and includes
a ball valve member 5 which is operable between an open position
(wherein the valve defines a portion of the bore) and a closed
position with respect to the bore 4. The wvalve member 5 is
operated by a handle 6 connected to the valve member through the

side of the main body.

The lower end of the main body 1 has an annular flange 7 which

of

Ll



14 captively nounts an internally threaded annul ar nenber 8 on the main
body{ such that the annular nmenmber is freely rotatable on the main body. An
upper~end portion of the main body 1 is externally threaded as at 9. A
tubul ar stub portion 10 of snaller extepwg di anmeter extends upwardly from
the threaded portion 9. In the external | of the stub portion 10 there
I's located an, Q. ring al 1 aLch_ex d Loun b Log. Ih
adapt or 2 GORbIY L PRBRKE AnsopEPLRaLTa,apaHE, iiyThR nBRbLETR: of Epe,
has an uppgL ;ex L QEﬁgﬁﬁp
internalIyﬁ%ﬁﬁéégggq%%%%?%ﬁﬂggsgfB 1ei§%ﬁ% arg%e er o. A&Eﬁ%@ﬂ%ﬁnngeﬁHS
through thgapPalbode.fromthe upper end (as viewed in the figures) thereof
to a region part y down from which extend downwardly a plurality of
resilient portions or fingers 17 which are spaced by slots 18 and are

di sposed in a part circular array. The fingers 17 are resiliently flexible
bot h gener ahl uppett endy poritiondlof ane inain dody 1 his eepteinadlyhthreaded
positions as shown in Figure 1. Projections 19 extend radially 1nwardly
fromthe fasgatsof orA ecdlmikAmegtiull poxtimrs 16d ofr smallercexteghah diambter
val ve support body onto which the adaptor 2 is to be fitted, as will be
descri bed eztendsThpwharddy &rom dhe lthridadest partiqn @i delnwthé extexndly

extendi ng projections or lugs 20 for retaining a securing clip,
) wall of the stub portion 10 there is located an O-ring seal 11
./ '

which extends around the stub portion.

- The adaptor 2 comprises-two.main separate tubular parts 12 and

13 . The part 12 has an'uppér externally threaded portion 14 for
engagement with the internaliy threaded portion 15 of the annular
member 8. A bore 16 extends through the part 12 from the upper

end (as viewed in.the figures) thereof to a region part way down

from which extend downwardly a plurality of resilient portions

or fingers 17 which are spaced by slots 18 and are disposed in

i_/ a part circular array. The fingers 17 are resiliently flexible
both generally radially outwardly and inwardly with respect to

their positions as shown in Figure 1.

Projections 19 extend radially inwardly from the fingers for
extending into a waisted or narrower region of the valve support
] body onto which the adaptor 2 is to be fitted, as will be

described later.

The lower ends of the fingers are provided with outwardly

extending projections or lugs 20 for retaining a securing clip



15 21 around the fingers when the adaptor is nmounted on the val ve support
body. The arrangenent of the resilient fingers 17 are such as to enabl e The
adaptor to be a snap- or press- fit onto the val ve assenbly. support with
whi ch the adaptor is intended to be used. As may be seen fromthe Figures
the slot 22 provided between two of t¥fe fingers is di nensioned and shaped

so that_ the adaptor w,I | acconmpdate and fit c)Josely around a substanti al
ci rcunder3kerad theefingers ¥when Gﬁﬁuﬁ¢ﬂﬂﬁﬂ¥- (ﬂP%éﬁ oon| Eher ¥pLyer r om

t he support The upper end of the slot 22 termnates in a generally
I nvert ﬁ?ﬁ?&ﬁggédYn an upper body portion 23 of the part 12 such that the

body portion 23 is provided in effect with a saddle portion which sits on
the branch pipe and thereby | ocates the adaptor in the desired orientation

th . ' Ll f.
on oY ndaiine UF AHPRBIANY Hnkbrkny il GO ARG |
upper ené Q&aﬁﬁéraéél%érapéﬁé*alzor pPEsBar it 3ohtoPtRE! ¢aTvY Estéﬂ%oEgt er nal

annul ar flange 25 a |little below the upper end. The upper side o
annul aguppertcwthanian enauhaafa6901e ihtehded ¢eabentsd.O ring seal 26.

The bore 16 in the adaptor part 12 conprises an upper bore portion 16a and
a | ower bore portion 16b with an annul ar shoul der 16
As may be seen from the Figures the slot 22 provided between two
of the fingers is dimensioned and shaped so that the adaptor will it
accommodate and fit closely around a substantial circumferential
extent of a side branch pipe which extends laterally from the

support body.

The upper end of the slot 22 terminates in a generally inverted
U-shape in an upper body porﬁion 23 of the part 12 such that the
body portion 23 is provided in effect with a saddle portion which
sits on the branch pipe and thereby locates the adaptor in the
desired orientation on the support body. ' \ui

The adaptor part 13 is in the form of an annular tubular insert
having a lower cylindrical portion 24 for fitting into the upper
end of the adaptor part 12. The part 13 is provided with an
external annular flange 25 a little below the upper end. The
upper side of the annular flange 25 has an annular groove 25a for

locating an O-ring seal 26.

The bore 16 in the adaptor part 12 comprises an upper bore

portion 16a and a lower bore portion 16b with an annular shoulder



27 therebetween. The upper bore portion 16a is of l|larger dianeter than
the kower portion 16b: The upper portion 16a is for closely or snugly
receiving the lower cylindrical portion 24 of the insert. The internal

di anmeter of tubular insert is substantia]i% t he sane di aneter as the | ower
bore portion 16b in the adaptor part 12. use, an Oring seal 28 of

Lﬁife'ri oyl %‘a‘r’?’%f%%%ﬁ%%ﬂ?ieé‘?ﬁ%hé?eﬁﬁéé‘?ﬁgf%”ié&%@éﬁ?éﬁ th G ATger”
_ Iri’Tar :
Ceromed o BSEST: e, o, MR, ndi fopl o hc The pBper, RerfEANT 168 13,
the flangegbrepiagely! 88 shugly fé‘ééi\?ﬁm?%é NOWE ¥y 13nd idall %zg:g,@ﬂ 24

flange 25 and causes'the Oring seal 28 1o be conpreSsed or squéez

bet ween thefl oape GhRgert..§ acenel imeerndl ndiameteRordf Okubflakr tivséreeliks
18 and the shoulder 27 and as a result to protrude or to protrude further

radi al |y i supstantdalilye thensamaudianetepfas hche Adwernbokbe padtidn A6b in
engagenment with the external surface of the valve assenbly support body, as
wi |l be dethe addpteroparthdada@mrusey tal20+sipgssealel§ ofcresdlientiy
support body by the securing clip or clanp 21 which conprises a

subst ant i acoppxessiklebmaterialhde pdasedaon theoppovdderi 27crndcithienethe
menbers 21b, 21c which can be interengaged so as to tighten the clanp in an
enci rcl i nglpwer icyd indnieala mastdomddi e tthe rinserenl3f iggdnsertedriato

ext tor 3_conprises g shaft or rqd 30 and a couplin%'neans
the larger diameter portion 1l6a of the adaptor part 12.

When the annular member 8 is screwed down onto the threaded
portion 14 of~the'adaptor, the underside of the flange 7 engages
the O-ring seal 26 and the upper side of the annular flange 25
and causes the O-ring seal 28 to be compressed or squeezed
between the lower end surface of the cylindrical portion. 24 of
the insert 13 and the shoulder 27 and as a result to protrude or
to protrude further radially inwardly of the inner surfaces of
i_/ the portions 12 and 13 for engagement with the external surface

of the valve-assembly support body, as will be described below.

The adaptor part 12 is positively secured to the support body by
the securing clip or clamp 21 which comprises a substantially
annular band 2la having a pair of opposed, interlockable members
21b,21c which can be interengaged so as to tighten the clamp in
an encircling position on the adaptor around the resilient

fingers 17.

The extractor 3 comprises a shaft or rod 30 and a coupling means



17 31 which is connectible to the shaft. The coupling nmeans 31 conprises a
generally cylindrical body 32 having a recess 33 in the lower end for 77
recei ving the upper end portion of the spindle of the valve assenbly sudﬁ

t hat opposite flats on the spindle are close fits between the opposing flat
wal | portions 33a,33b of the body 323dartly defining the recess 33. The
upper end of thg body 32 s provided wth a recess 34 and an axially

ext endihd¥ t4f &€ ?ﬁt%hlgnF%r ﬁi%ﬁ%fﬁall 35 across the interior of the
body connects the recesses 33 and 34. The aperture 36 allows a screw 37 to
be | ocated therein through the upper end of the body 32 and screwed into a

o 4 Ak 0 ) S £ SRS RGO T2
N § T.
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havi ng nout hs taperi ng downwardly fromthe upper ‘end surfaces a. Adjacent

the | osEdt£NenOthehepifkdlle Gird "E168é r 88" betwednatild isppdying | £148€ _
radially outwardly extending projections 40 for engaging in the slots 39 in

t he couglll repiiyns 1334033 dofibklve BHddy 32D) pattIynsddfining| therregess
washer 41 is fixedly secured to the shaft 30. Below the ring 41 a

t ubul &83. ,,
v
The upper end of the body 32 is provided with a recess 34 and an
axiallj extending aperture 36 in an intermediate wall 35 across
the interior of the body connects the recesses 33 and 34. The
aperture 36 allows a screw 37 to be located therein through the
upper end of the body 32 and screwed into a threaded hole in the
end of the spindle to secure the body thereto. The provision of
the threaded hole 36 in the spindle normally enables a cap or

cover for the valve assembly to be secured to the spindle.

The annular wall 38 of the body 32 around the recess 34 has flat
upper end surface portions 38a and includes hooked shaped slots
39 on opposite sides of the body having mouths tapering

downwardly from the upper end surfaces 38a.

Adjacent the lower end of the shaft of  the extractor are

”

diametrically aligned fadially outwardly extending projections

40 for engaging in the slots 39 in the coupling body 31.

Spaced above the projections 40, a flat ring or washer 41 is



sl eeve 42 of conpressible resilient material, such as silicon rubber
surrounds the shaft 30 and is fixed, for exanple by adhesive, at its upper
end surface to the |lower surface of the ring (not shown). The sleeve 42 is
not adhered or otherwi se fixed to the outq; cylindrical surface of the
shaft 30. The lower end surface of the §Ieeve 42 i s adhered to the upper

S5 SRgBATE" k9l RS 49, sRhcpt i it

cl earance a gen , by vir resilience o

the materighe@fel 19 %fet‘!?x?ﬁ%%s@ﬂgié‘si'eyﬂfiaﬁej ‘ﬂﬁttie?'iifﬂo'u-@geé e&iigggi}

| ower end part of the sha and the upper portion of the coupling

31 provi deriBBerWasu¥rduindd EhBaysHu¥t Ks0d aia f 15! IfiGed,NeroPaldxih & ChyeS
as the plug with the projections and the coupling body serves as the socket

of the bayaamésfiveli a¢ it rppeic eridisurficd aaei thd AL owér cogPBaBE BE! Bhiehe
proj ections on the shaft. Wien the two parts are offered up to each ot her

prepar at oryihg dhiotctshmmihe bfhenatleawensil i bs, nbke ddheved i aothetwike
ring 43 abuts and renmains in contact with the upper surface 38a of the
coupl i ng bfiyedl tehithe outeh ciydipdriiceli ewrfard cefit thewshaift t3t noThes
or openings of the slots 39, the shaft is pressed into the recess, turned
and then ripwere®ensh sunfac@e of okket isdeevey $2cdme adhrred atot Hhe auppss
of the slots 39 in the hooked regions and nai ntai ned thereat by virtue of
the. force 89%56arg: of @ SecondeHar (I@d?ﬁ)l%é'&ﬁh%n%ﬁ t¥RIChf suREORBAS| FhAt

et 2 oaps, S3ER: FLetanrS o ook BR Ty e AP P o s ude

spindle OfthghgakggifigggglXfaggepﬁgggrggltgg the sleeve 42, against the
projections 40. Together the lower end part of the shaft 30 and
the upper portion of the coupling body 31 provide the two parts
of a bayonet kind of fitting. The shaft end serves as the plug
with the projections and the coupling body serves as the socket
of the bayonet fitting having the slots for receiving and
engaging with the projections on the shaft. When the two parts
are offered up to each other preparatory to effecting the bayonet

{_; connection, the lower surface of the ring 43 abuts and remains
in contact with the upper surface 38a of the coupling body 31
whilst,_with the projections 40 located within the mouths or
- openings of the slots 39, the shaft is pressed into the recess,
turned and then released so that the projections 40 become lodged
at the far ends of'ﬁhe slots 39 in the hooked regions and
maintained thereat by virtue of the force associated with
stressed (compressed) condition of the resilient sleeve 42. The
force is sufficient for.the shaft 30 to be maintained in an
upright position on the coupling body 31, when the latter is

secured to the spindle of the valve assembly and prior to the



19 main body 1 being introduced over the extractor and connected to the
adaptor 2 (as will be described below. An internally threaded cap or tc@
45 is also provided for screwing onto the externally threaded upper end
portion of the main body 1. The cap 45 has a central aperture 46 |ocating
an Oring seal 47 through which the dfber end of shaft 30 of the extractor

can be ipserted. The Qr.ing, se 47 provides a substantially fluid tight
conl  DRRIBAORN -t BRI AASTPLICAT THR A CREr AT AR, CETTEES S Eone

ring. . .Jhe rLn eal 11.i ng d n,internal annul ar surface portion
45a oft?ﬁea%B{-’ﬂg a,hZﬁst Héﬁaﬁ?e?gggrg{’ﬁgv\gﬁa(?ﬁt)d the top of the main body.
The main body 1, including the cap 45, and the adaptor neans 2, apart from s
the Oring seals may be nmade from suitable plastics materials, such as a

pol ypr, y'ﬁ-ﬂ% e ' | S y e gt gﬁ[m; i b

rraterigﬁ, suc rras r#}t?r‘?%arub_e??afcér}_eegg Ig_hg\% ngi%sc npr essi Ig%§hore .
har dnegér&fin§Oont8pPRhieC dtertaAd yOtHrih &t ippdy CéndepSre8aLbe ¢he

wor ki ng at pressures of up to 5 bar or even to up 10 bar and at

t enpergaihebo@y UP t Thab@dp (45 Has a heerwtryl | Apertaré £6016&htangoan’ od

may, for exanple, be made of brass or stainless steel. Use of the tool wll
now beodeingi bedlwi47h ardughil whiclef thenuppér enguiots shdft 630! oft kthe
exanpl e, a known ki nd of valve systemon which the tool is to be used
conpr i extractarvecarssbebl indéttedi ch Thea Gering f iskal 47 provides a

substantially fluid tight seal between the cap and the shaft
which latter is slidable through the ring. The O-ring seal 11
is engaged by an internal annular surface portion 45a of the cap

45 when the latter is screwed onto the top of the main body.

The main body 1, including the cap 45, and the adaptor means 2,
apart from the O-ring seals may be made from suitable plastics
materials, such as a polypropylene. The O-ring seals may be made
of suitable compressible material, such as nitrile rubber, for
example having a compressible Shore hardness of '60'. Applicants \J
used O-ring seals which were capable of working at pressures of
up to 5 bar or even to ﬁp 10 bar and at temperatures of up to
about 110°C. The coupling means and extractor rod may, for

example, be made of brass or stainless steel.

Use of the tool will now be described with particular reference

»

to Figures 3 to 6.

In this example, a knowh kind of valve system on which the tool

is to be used comprises a valve assembly 101 which is a screw fit



20 into a support body 102. The val ve assenbly includes a spindle 103 to
which i s fixedly connected a val ve nenber 104. The spindle screws into an
out er ®ody 100 which itself is externally threaded. The upper end of the
spindle 103 is of square cross- section a proj ects above the support

body. Turning of the spindle 103 allows t val ve nenber 104 to be noved

ith he . .val.ve .
Y)“Eteneéeiﬁﬁ"%v%éeé. EnpBoYEBEAY 107, IR Valfe dekenBly " IhiTuaks £ VhTRazE
t [ j t. 0 d t |
Csorew (1 3PP okl Phitn) A6 OEiRbaby olMchal 4 Salls, denirer0aBUL Y HHE
that the valyenasselbluvhsihes i abeer iddy 100 uiies Stoble 58! agdtaraddryn

the appropriate direction allows the val ve "assenbly, including the outer

body 100, tenPeageascetheoippeircbdost thet 8pifidPEOLO3bREYof sdqi&reéuspost-~
body 102 has a side branch pipe 106 which is connected to one end of a

radi at or 10gecthenr atidaipxrojdéctswabdvaothe Isuppoart bodya vaumizig tdf the
opposite end (not shown) and this would be turned to the off position prior
to the tool spéhdjeuted. alldws the valiwe smmbey, 104 ta be povedrwithsvespect
shown), would be turned off. The appropriate adaptor 2 for the valve system
i s sel ect edtanthenviallveheseal (st ashown) &avihgthdhe Vadsehasystemhean bad
the two parts 12,13 with the interposed O ring 28 being held together b
hand, the aopenpfeanddsdosed.s MNuhdPSNH DY Formpe a PPrkionof the §9¥9§m

So a o snap_fit into the position shown. W¢th the
s bgdy 100 is the gain means by whxﬂé the outer body 100 and thus

the valve assembly 101 is screw tightened into the support body
102 but once the nut is-turned so that the valve assembly is
loosened a little, turning of the spindle 103 in the appropriate
~direction allows the valve assembly, including the outer body
100, to be sc:ewed completely out of the support body. The
support bédy 102 has a side branch pipe 106 which is connected

to one end of a radiator 107.

K_j The radiator 107 would normally also have a valve at the opposite
end (notfshown)'ahd this would be turned to the off position
prior to the tool being used. Also the heat source, e.g. the

boiler (also not shown), would be turned off.

The appropriate adabtor~2 for the valve system is selected and,
with the nut 105 already having been loosened slightly and the
two parts 12,13 with the interposed O-ring 28 being held together
by hand, the assembled adaptor is pushed down over the top of the
valve system so as to snap fit into fhejposition shown. With the

projections 19:of the resilient fingers 17 extending into the



projections 19 of the resilient fingers 17 extending into the 21 wai sted
region 108 of the support body beneath the frusto-conical portion 109 tTg
clip 21 is then positioned around the | ower end regions of.the resilien¥
fingers and the interlocking ends 21b, 21c engaged and pushed tightly
together to secure the part 12 and t4bs the adaptor as a whole in position

o 0oV ¥ S5RBA B0 LRA ol EDECRIPPHGE e LeTetth the. FEUSERICRRACEY on the
ooy onBOTEAROLDPokERaP L 1Pa 2k L, RRPR. BOTREBbEM AAgERE. S, 2oRRknhg: 4 <o
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{he.spERafic SRESgR” Bt FUhd R fgnity | Codeies LT EeH PR Pel B roans.

by WaXzOBnéhhh}fﬂt&\é%?é 4aiptE8. asVEewnblleS ISP PELL foh e BREN st rihe

extractor xtends upwardly fromthe coupling nmeans. The nmain body 1,
With bhayveb¥s M O-ring) 26" es0EREN GS1it Doned Sin e GnnddrOyebokiee upper
end of tKe extractor rod 30 and the annul ar sleeve 8 is screwed onto the
threaggd.portion 14 of the adaptor part 12. On tightening the annul ar

sl eeve the Orings 26 and 28 are engaged between respective opposing
portions of the : '

The appropriate coupling means 31 is selécted.and placed on the d
spindle 103 such that the spindle extends into the slot 33 and
the bayonet-connection part faces upwards. The coupling means
is then held so that the aperture 36 is in alignment with the
threaded hole 110 in the end of the spindle and the screw 37 is
passed through the aligned aperture and into the hole and then

screwed up tight to secure the coupling means 31 on the spindle.

The extractor shaft 30 is then connected to the coupling means
by way of the bayonet fitting. When this connection has been o’
made the extractor shaft extends upwardly from the coupling

means.

The main body 1, with the valve member 5 in the open position,
is then fitted over the upper end of the extractor rod 30 and the
annular sleeve 8 is screwed bnto the threaded portion 14 of the 3
adaptor part 12. On tightening the annular sleeve the O~-rings
26 and 28 are engaged between respective opposing portions of the
tool to provide substantial water tightness between such

portions. Moreover, the compressed O-ring 28 also forms a seal



tool to provide substantial water tightness between such portions.
Moreguer, the conpressed Oring 28 also fornms a seal 22 wth the
external surface of the support body 102. Next, the threaded cap 45 with
the Oring 47 located thereon is placed quver the upper end of the extractor
shaft 30 and screwed onto the upper end the main body. In this position

the Oring f ant.i all -tight sea { n the nmai n body
1 and the 8&#4&%3%1:?%%%&} %ﬁ‘h’?“ﬁ‘? \ﬁ%[r%easg‘ﬂ’ n#’lo?&l ter- tight seal
bet ween the cap 45 and the extractor shaft 30 whilst allow ng the shaft to
be novable longitudinally through, and to be rotatable within, the Oring.

In order tﬁekﬁ”nfﬁetﬂﬁréﬁh&a ga?eﬂgl%1%ﬂ1tﬁé°5LE§ﬁgSH?p?ﬁ&a@ﬁﬂytﬁgg 8n is

spanner (not s hown) i's applie o the upper end af t an turned

in an anti pgheelwovardthechppert entobat ehkhaxtpatto#nanhlber 86Y ahBescreved
connect ed coupllng means 31 and the spindle 103 so that the val ve assenbly

I S unscrewefitbr thet Bppéiad loHh the mAiacbblyl S DwHNia fosivion ehedo-iiag
val ve assenbly is lifted fromthe support body by pulling the shaft 30
upwar dly thlofigimsha substantijallyAwaterytlight(sealshetweenaghbemadnebods
t hrough an openi ng 30b ext endi ng through the shaft to facilitate this
oper at i on. 1Aandr thaccap| 4%, and e Qrasing:47 foans apspbstantiadjynwakeyve
menber 5 the latter is rotated by neans of the handle 6 to a closed |
posi tion. tightagead behwepnantbe Gﬁ?cﬁéméadftbﬁ1?H§rﬁ§Fﬁrb§b?ft dAdwhpdst
~ allowing the shaft to be movable longitudinally through, and to

be rotatable within, the O-ring.

In order to remove the valve assembly 101 from the support body
102 a spanner (not shown) is applied to the upper end 30a of the
‘shaft and turned in an anti-clockwise direction to rotate the
shaft and thereby the connected coupling means 31 and the spindle
103 so that the valve assembly is unscrewed from the support
body. Once it is completely unscrewed, the valve assembly is
o lifted from the support body by pulling the shaft 30 upwardly
through the main body 1. A tommy bar (not shown) may be inserted
through an openiné 30b extending through the shaft to facilitate
this operation. After the valve assenbly has beén_drawn up past
the open valve member 5 the latter is rotated by means of the

handle 6 to a closed position.

The cap 45 can then be unscrewed from the main body 1 and the
valve assembly 101 lifted out of the main body, as shown in
Figure 6. After disconnecting the shaft 30 from the coupling

means and unscrewing the screw 37 to separate the valve assembly



val ve

37 to

t he val

assenbly 101 lifted out of the main body, as shown in Figure 6. After
di sconnecting the shaft 30 fromthe coupling neans and unscrew ng the scrpw

separate the val ve assenbly 23 fromthe coupling neans, the val'fe
assenbly can be exam ned, cl eaned-up, have one or nore gaskets or sealing
menbers replaced or be conpletely re@d%ced by.a new or reconditioned val ve

assenbly. It wll be appreciated that the revers rocedure to that :
doscri EEamaithi: SQuBLIRG,BRanE . o he YR1YS APERRIY, Ak BEsSRAMINSk i n

smal | _anmpount  of

B } | f h i
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Wit ot e oS rBalRa SEUA S, G ok died TR
121 (agg

123 of

oup ans

I'ng conprises an upper

of the cylindrical portion. The annular wall 127 of the generally

cyl i ndrtcabippr Wednappebiatedat thapertirndreveraec ppotedite lXs ahat
I ncl udes hooked shaped slots 128 on opposite sides of the body having

nout hsdeapeibed aboweacis|foXYawed lim opder todlocateddse Valwve assemblyat ur es

ar e

back in the valve body;

only a small amount of water may be lost from the radiator system

during the removal and re-~insertion of the valve assembly.

With reference to Figures 7 to 10, an alternative form of

coupling means 120 will now be described.

The coupling means 120 comprises an upper body part 121 (as

viewed in the figures) and a lower body part 122.

The upper portion 123 oﬁ'the part 121 is generally cylindrical
and 1is provided with a recess 124 and an axially extending
aperture 125 in a wall 126 across the bottom of the cylindrical

portion.

The annular wall 127 of the generally cylindrical portion 123 has
flat upper end surface portions 127a and includes hooked shaped
slots 128 on opposite sides of the body having mouths tapering
downwardly from the upper end surfaces 127a. These features are

for serving the same purposes as the corresponding features of

y part
in the figures) and a | ower body part 122. The upper portion

tﬁeﬁgg f 121 is generally cylindrical and is provided with a recess

124 and an axially extending aperture 125 in a wall 126 across the bottom

&/

%



for serving the sanme purposes as the correspondi ng features of 24 the
ear| {ér described-formof coupling neans 31. The | ower portion 130 of the
upper "body part 121 is generally tubular and extends downwardly integrally
fromthe wall 126. The aperture 125 conngﬁis the recess 124 with the
interior of the tubular portion into whi the aperture 125 opens. The

t ubul ar pogtio q M iq§§ i rt for,.receiving the
upper end %‘ret %gr;l;io t(ﬁa\eésspi rl]%d; %?Ims%g't&%m%g \#%Ja\?es é’ss’enbl y on which
the apparatus is to be used. Qpposite internal wall portions of the tubul ar

portion 130 are provided with flats 132 between which flats on the spindle
ctosely fiitheThwAlterpo¥€ideo156 | 815 theS UpPlrl Tody Fart 13 € 18) gbhel@lly

| ocated therein via the upper end of the cylindrical portion 123 and

screwed i ntRbalal andcaxtehdsi dowtvardiy qfnﬁé@&'miﬁﬁﬁm the wX1Er18. The

surface 134 of the tubular portion is hexagonal . e upper cylindrical
portion 123pexrturd AxfErceshrect=rthéapretbsst 124l aritlortheonidtériosf prothees
a downwardly facing annul ar surface 135 which surrounds the tubular portion
at the junéubulax pordbilomndmteoawhicht the apeértaire NaGeppensy pThe tfPufax
an end portion 136 which has a central aperture 137 and fromwhich a
general |y pprtion 330 pavidss oxifinst ceaekel aparticldhi figrarecedndngothet
part 139. The internal wall 140 at the | ower end of the socket part 139 is
ada@;ed as upper, endy poxddione ofn ¥hen spdndiee or ghatys ofhEhg vajye: assepbly

val assenbl nd thereb :
onj%h ch the azparatus is to be used. Opposite internal wall

portions of the tubular portion 130 are provided with flats 132
‘between which flats on the spindle closely fit. The aperture 125
allows a screw 133 (see Figure 12) to be located therein via the
upper end of the cylindrical portion 123 and screwed into a
threaded hole in the end of the spindle. The external surface

134 of the tubular portion is hexagonal.

The upper cylindrical portion 123 is of larger diameter than the

k,/ tubular portion 130 and provides a downwardly facing annular
surface 135 which surrounds the tubular portion at the junction

with cylindrical portion 123. The lower body part 122 has an end

portion 136 which has a central aperture 137 and from which a
generally cylindrical wall 138 extends downwardly defining a

second socket part 139. The internal wall 140 at the lower end

. of the socket part 139 is adapted as at 141 to receive and engage
the flats of the nut portion of a valve assembly and thereby

facilitate the application of torgue to such nut portion.

The aperture 137 is of hexagonal shape and slightly larger in



facil
i s of

itate the application of torque to such nut portion. The aperture 137

hexagonal shape and slightly larger in 25 cross-sectional

di rensi ons than those of the hexagonal shaped tubular portion 130 so t
the latter fits through the aperture 137 with a little clearance. The
aperture 137 is surrounded by an upw®®dly facing annul ar surface portion

142.

and t

portio

rubber‘fé?%r;‘%éé\} Al bggéﬁ%g reiﬂa&l guﬁn&;reﬁl’g: fég?,hesﬁ‘?u?gé{ ah %é%éﬁ?
| il 143, it h.
ol BoriGH o 9, et B AR 21 FhcEhiion Cut Fabttisd

o~

hat

144

n i  apdy 1 and -
125 arbet A I D CIR Clatlicds T e ottty 177 18 AREYORAALA Be )

circu r h%?h C 6 wﬂﬁﬁ EXLCRES rgg&@ Si dep Of,.s bul ar
portiggnﬁlgg C os}«gleyféagjia er?t 1 Ié&r:?)r(éee en‘c:iél a tittéglreeg?é'TheAcﬁlﬁgf

engagesed {10j enEcesnpifedd ol hi€eHPRE 159 S96ki 88 d8Picbn! Peoberer jhody

t 122. The construction of the coupling means is such that the ring of
resil i eamdwbeRéd dbetwdehStior Fiklid washets 04y aHErBsS afashérs Dgaveen

part

the two washers 144 and the two body parts 121 and 122, and allows the two

body pexid sthe ping of aaterinlt AU3r dxrec agiuntidd: iwith culhgearmsce hen nther i al

further therebetween.

wal |

The cl earance between the tubular portion 130 and the

Igouiar pourtpion 180dapdrlocatedihetwasin dovnwardianfagingpannylari37

surface 135 and the upwérdly facing annular surface 142, whilst
the two body parts 121.and 122 are secured together by means of
a spring clip 145 which fits in a circumferential recess 146
which extends around the outside of the tubular portion 130
closely adjacent the free end 130a thereof. The clip 145 engages
the underside 147 of the upper end portion 136 of the lower body
part 122. The construction of the coupiing means is such that
the ring of resilient material 143 is.normally in a slightly
compressed state between the two washers 144 and the two body
parts 121 and 122, and allows the two body parts to move
relatively towards each other to compress the material further

therebetween.

The clearance between the tubular portion 130 and the wall 148
of the upper end portion which defines the central aperture 137
permits the two body parts 121 and 122 (and thus the two socket.
parts) to be both rotatable and rockable with respect to each

other to limited extents.

The limited extent to which the two body parts 121 and 122 may

%



permts the two body parts 121 and 122 (and thus the two socket parts) to
be bQth rotatabl e and rockable with respect to each other to limted
extents. The limted extent to which the two body parts 121 and 122 may
26 be rotated with respect to each other rrgy be appreciated fromthe
different relative positions of hexagonal2 | des of the tubular portion 130
and t he hexagonal .sides,of the rture.,137.in Fi es 9 and. 10 _The
rovi ot on S EREarEE FRLh, hERafEaRs iAo atnet, ped bR oarpeitidten iikRm e
121 and 123:pidfs A4 bhd deidhd Nor CRURLGDRaTTEDSUNEE e liftfid ©
are rocked relative to each other such that one“region of the material may
be further g3 SedoVare t tRed! ozl | ¥188R0YL CtheJiaperfird 159 &n
rel ative expandid condition. Figure Il shows, partly in secCtion, the
radi at or vaiwaressiermda M ch apparatus including the coupling nmeans 120
IS to be used in this exanple. The valve system conpri ses a val ve assenbly
201 which is a screw fit in a support body 202. The val ve assenbly
conprises a val ve nenber 203 having an externally threaded portion 204, and
a shaft or The palowizG'onibifchhesrésitileyt ccompresstible necteriak batween the
The shaft has, extending fromthe valve nenber, a plain external .
cyl i ndri caltwsubbdycpprtei 121 2081 \#2 2 priovidess somet higidity to rthg complling
_ means when the two parts are rocked relative to each other such
\\_/'
that one region of the material may be further compressed whilst
a diametrically opposite region may be in a relative expandid

condition.

Figure 11 shows, partly in section, the radiator valve system on
which apparatus including the coupling means 120 is to be used

in this example.

The valve system comprises a valve assembly 201 which is a screw

U fit in a support body 202.

The valve assembly comprises a vé.lve member 203 having an
externally threaded portion 204, and a shaft or spindle 205 which
is fixedly connected to the valve member. The shaft has,
extending from the valve member, a plain external cylindrical
surface portion 206 which locates on the shaft a rigid washer
207, a plug 208 in {:he form of a washer, and an externally
threaded body 209 having a nut portion 210. The external
diameter of the f.hreaded body 209 is larger than that of the

threaded portion 204 of the valve member 203. The free end of



207, a plug 208 in the formof a washer, and an externally threaded body
209 having a nut portion 210. The external dianmeter of: the threaded bqu
209 is larger than that of the threaded porti.on 204 of the valve nenber ™
203. The free end of 27 the shaft is provided with a threaded hole 211
and flats 212 to facilitate turning @7 the shaft by a spanner or |ike tool.
The t hreaded poriion 204_of the val ve ne r. screws_int n internally

t hr eadeRP p3h2 5&?1@%\'1‘%@ &"gﬁ’bo?tubﬁﬁ?gg;tgﬂ nﬁl}rﬁﬂgc H2Es: 812 Qi ve
seat 216 for, the yvalve nenper The, t hreaded _baody 209.scre ,nto a | arger
ai aneciret Reate, Fordipdaataths, shafe Ry a\EPRRREE BR. LiRRcERe] body 200
conpresses the plug 208 agai nst the washer 207 which is |located in position
on an annul ar shoul der 218 provided by the support body, to nount the valve

assenbiye | gh3ERIEAN PG Yo bbYi bf | EhE VAR AdmBLE SUPRGE! A 2R2
haf t ena%? rreg%g e rmveg %gt ween t he

Turning of the s es the valve er-to _
cl osedj pesihd t I IEDSE thel ' al ve
seat c21116, aﬁ%%f%??agﬁgn%ﬁﬁn, V\hefegtﬁet %e gop s%%\é\é%gsh§$n§he

val ve fipdiveclosd stdéha watvéeddatsi 2ive offdrhethas Ranive) Tmettbereby the
position of the valve can be adjusted. Wth this valve system when both

t he vathveeatedebally t 208 XMerews! tintd hacddarydmddianetere inteenadlyi ve
screw t hreaded engagenent in.the support body, the valve assenbly cannot be

r enov ekh¥eaded poxtipnr2l bod Ndmaldyattheg thireadedf bod@952aP onempresses o

the plug 208 against the washer 207 which is located in position
on an annular shoulder 218 provided by the support body, to mount
the valve assembly in substantially a fluid tight manner in the
support body 202. 'I'urnlng of the shaft enables the valve member
-to be moved between the closed position, whereat the valve member
is in engagement with the valve seat 216, and a fully open
position, whereat the top surface 219 of the valve member abuts
the underneath side of the washer 207, whereby the position of

the valve can be adjusted.

With this valve system, when both the valve member portion 204
and the threaded body 209 are in respective screw threaded
engagement in the s'upport body, the valve assembly cannot be
removed from the support body by rotating the shaft 205 alone in
the appropriate direction; both the shaft 205 and the threaded
body 209 have to be rotated individually.

In use of the apparatus as regards this example of a valve
system, the coupling means 120 is mounted over the top of the

spindle 205 so that the flats 212 of the spindle are located



t he appropriate direction; both the shaft 205 and the threaded body 209
have,to be rotated individually. In use of the apparatus as regards this
exanpl e of a val ve system the coupling neans 120 is nounted over the top
of the spindle 205 so that the flats 212k€% the spindle are | ocated 28
between the flats 132 in the tubul ar soc part 131 and the nut portion

s used tooebuaell e S188s 235 hnlEh EulbaPir AeheR g B33 AR BB,
through theaRaiind o133 PBHeSobE"llEnth L Osolfet TEEAL essemlaﬁ%@ A ie

spi ndl e. nce the apparatus 1s otherw se asse

menner desquihed RravkEshyy 1HCukdl 135 aUEve |ehd bodbn)  HeEh@Uses i

to 14. However, in this particular exanple the resi i ngers 17

the approp sFﬁl&ﬁl%d apy OinédR-tingoVeneé Nsedely |thrtidh Nehen dpeitivrel 21290 aed
trave inwardly directed projections since the fingers do not extend down to

the wai st egoregiing dit tintc Wheorthiaxded Agle 12110 of thHee spindgXge of the
clip 21 contacts the underside of the branch pipe 106 to secure the

apparatus on the support body. Wth the apparatus assenmbled for use, the
shaft 30 of the apparatus is rotated so that the nut portion 210 and the
spi ndl e 205ince the tappayatuasisendherwise asaamhlied in essepbirdidypihe
139 and the socket_portjon 130 rotate together. In the position shown in
Fi gtr/e 13, mamney,dessnibed oxeViouslysthe full assembly is not shown in

Figures 12 to 14. However, in thls particular example the
resilient fingers 17 of the appropriate adaptor 220 (shown in
part in outline in Figure 12) do not have inwardly directed
projections since thelfingers do not extend down to the waisted
region of the support body. A portion of the top edge of the
clip 21 contacts the underside of the branch pipe 106 to secure

the apparatus on the support body.

With the apparatus assembled for use, the shaft 30 of the
U apparatus is rotated so that the nut portion 210 and the spindle
205 are, initially, unscrewed at the same time as the socket part

139 and the socket portion 130 rotate together.

In the position shown in Figure 13, the nut portion 210 (and thus
associated thfeaded body 209) has been.completely unscrewved from
the threaded portion 217 of the support body. Continued rotating
of the shaft 30 of the apparatus allows the threaded portion 204
“ to be completely unscrewed from the threaded portion 215 of the

support body and the valve assembly to be withdrawn completely

from the support body, as shown in Figure 14, in the same manner



associ ated threaded body 209) has been conpletely unscrewed fromthe

t hreaded portion 217 of the support body. Continued rotating of the shaft®
30 of the apparatus allows the threaded portion 204 to be conpletely i
unscrewed fromthe threaded portion 215 of the support body and the val ve
assenbly to be withdrawn conpl etely 4%m the support body, as shown in

Figure 14, in fhe. same manner 29 as descri-bed ove with reference to
Cho bRt RS drlRea ARPYE LR FafaTenke, b0 Cheoonz) dRE.mEREdBRBRcvALYe
followed to relocate the valve assenbly in the support body. As nentioned
ear i eP¥YSAPPri cants have found that the capability of the body part 122 to
rock relative to body part 121 can assist in |ocating the socket part 139
properly onto the nut portion 210 since in the initial stages of

[ ol NSehbaid [ PRe BeVRrass Hilcdui? Y FUINLWIN S FelBdatl | HhieIoHivENe

shaf t the result"that the nut portion | oses contact wt

socket a @démbiy9inaehé Osupyar! BodPOWas méheibRed ‘eatiiét ! | ABB13BAKEE at ed
that various Todifications my be nmade without departing fron1th¢ scope of
the | M&Wéi FounBortitattnehe, dapabdwity coPethec YdP! partha200upd i pecREANS
may conprise a single body having two socket portions corresponding to

socketrebativé 3to dvody FPart A2D carhassint dn 1dcatdngdthe sodketepazt as to

have | onger flexible fingers 17 which have inwardly directed projections
whi ch 39 eprcoperly tontavdihet aaitr pgrbhon2210fsince in the initial stages u

of reinserting the valve assembly the threaded body 209 may slide
down the shaft 205 with the result that the nut portion loses
contact with the socket part 139, as for example shown in Figure

14.

It will be appreciated that various modifications may be made
without departing from the scope of the invention. For example,
if found to be acceptable, the coupling means may comprise a
single body having two socket portions corresponding to socket
parts 131 and 139. Also, the adaptor 220 could be modified so ‘nJ
as to have longer flexible fingers 17 which have inwardly
directed projections which extend into the waisted region 221 of
the support body 202 to facilitate securing the apparatus to the

support body.

¥



t he support body 202 to facilitate securing the apparatus to the support.

body.” 30 CLAIMS 1. Apparatus for removing a val ve assenbly fr. ronla
supporting body, sai d apparatus conprising a generall naln

havi ng a bore extendi ng therethrough, vaé e nmeans in W rabl e
bet ween a val ve open position and a valv cl osed posi ti on t to

t he bore, ﬂ%ggﬂﬁgtor means for connecting one end of the main bod§ to the
val ve asse y support body, the adaptor neans including push- or snap-fit
means for securing the adaptor nmeans to the support body and the adaptor
nmeans bei ng adapted to be connected to an adaptor neans-receiving part

provi ded om{ he n?paraedy £ Wl&@sﬁni?hlvéﬂém%rm abkip ﬁaﬁting
renmovably nount ab on the main body so as to be novabl e al ong the bore and
conpri si ng bodyafséa bdhpparaian esbmpr Nime e igeneriad 1iyheubldfalr, maicobpdyng
means which is adapted to be nechanically, positively coupled or secured to
the val ve dezeimyya draretextending dieretmough, vadivenmesansy inothecmadnt he

val ve assenbly. 2. Apparatus as clained in claiml, in which the main
body and trkowapmrabdnprbetweemeaermlgmbbpemarmsxblmagnd conMedvedn
t her ebet ween. 3. Apparatus as clainmed in claim2, in which the main body

and adapt orclesed iresitien ariddyrespectc tovtharkerrd amadaptor means for
; connecting one end of the main body to the valve assembly
~ support body, the adaptor means including push- or snap-fit
means for securing the adaptor means to the support body and

the adaptor means being adapted to be connected to an adaptor
means-receiving part provided on the main body, a valve

assembly extractor rotatably and removably mountable on the

main bgdy so as to be movable along the bore and cbmprising a

shaft and, connected or connectible to the shaft, a coupling

means which is adapted to be mechanically, positively coupled

or secured to the valve assembly and which includes means for

\/ transmitting torque to the valve assembly.

2. Apparatus as claimed in claim 1, in which the main body
and the adaptor comprise interengageable means to enable

connection therebetween.

3. Apparatus as claimed in claim 2, in which the main body

and adaptor comprise interengageable screw-threaded portions.

4. Apparatus as claimed in claim 2. or claim 3, in which

either the adaptor means or the receiving part of the main



4. Apparatus as clained in claim2 or claini3 i n which either the
adaptor nmeans or the receiving part of the ma mm‘lnw“ ses an 3
annul ar menber which is provided with a respecﬂ““‘”ﬂ“ od
i nt erengageabl e neans and ‘which is a captively hount éd But® a freely
rotatable part thereof. 5. Apparatu%las claimed in claim4, as dependent

i boBPARACPEBFASeRo 30r MDRLah ARREeRS TLGET of, PRt FEEheS ¢
ADDal at Usg G G APl FI meeg gsgégglslgggg.s aq,m ?xg]hssa%apt or

means has Or nore resilrent por ing a e~ Support

body an Yaf t nmeans to ¥
enabl e ﬁﬁ%gt rh%gg%éafgﬁ a fféeﬁy ¥@£§%§BPL ??fgﬁggg%ﬁéfvalve assenbl y
support body. 7. Appar at us.. as clalned in claim6, in which the resilient

portions have projections for extending behind regions or portions of the 3

val ve assenbl yppapaens é)@dﬂamné@qd btlatm ii?%'é'd‘ﬁ?éﬁ'&eﬂ@'&m W1aBARS
thereto. 8. Apparatus as clained in claim®6 or aim?7, further

conpri si iy whiels Uthe Ganfilsr fmsmisnc | i<ld Mredly retatadle part ofs thed
securing or further securing the adaptor neans to the val ve assenbly
support thaily. bedyAppdr asuinathel fomdofnanl dntegnailldywisicriew-tthredadedor

sleeve.

6. Apparatus as claimed in any of the preceding claims, in
which the adaptor means has two or more resilient portions for
extending along the s_ﬁpport body and 'which can resiliently
flex outwardly of the adaptor means .to enable the adaptor
means to be a ptish-. .or snap- fit onto the valve assembly

support body.

7. Apparatus as cléimed in claim 6, in which the resilient
portions have projections for extending behind regions or )
portions of the valve assembly support body to facilitate

securing the adaptor means thereto.

8. Apparatus as clla_imed in claim 6 or claim 7, further
comprising a securing means for encircling the resilient
portions and securing or further securing the adaptor means to 3

the valve assembly support body.

P

9. Apparatus as claimed in claim 8, in which the adaptor

means comprises one or more formations for retaining the



means conprises one or nore formations for retainiﬁg the  securing means—
on t{te adaptor neans -when the securing neans is in the op(ra”m'm j :
position on the adaptor means. 10. Apparatus as clained i ! "n
‘9, in which the securing neans conpri ses g subst anti al | y anhul€ar tf | #xi 9l e
band havi ng opposed rel easably interlock% | e menbers which can be

I nter - enga%&uﬂﬂn%%%?ﬂé‘tdﬁ the akab¥be ﬁ?gﬁgywl? n lfife %re%iﬁ:\%inr{bg#éa 'éer%st Ihg

whi ch t he adapt or ans conprises ah annu seal 1 ng neans

adaptor is £QNEREtSFerRtiVe YELYRIRGSHHRIYiSHPER! theOddapesbshaahsal | Y
forms a seal between the adaptor neans and the support body. 12. Apparatus

as clainmed in claim11l, in which the adaptor neans conprises a first body
part, an annular, resilient sealing nmeans and a second body part in the
formof an Bonul Apparates akiclaimédnin s E or ain o donwhdichdthe t he
mai n body conpresses the sealing neans against the first body part to cause
t he seal i ngseeuning weans oonpdses ansubstast sally echriud ah € lexipdet baady,

to press against the support body and provide a seal therebetween. 13.

Appar at us ataving nepposednyebéasablyr interhgckablesnembera whichecanapeor
means has a, sl ot for accommpdating a side branch pipe extending fromthe
val ve assenbhtextengrgedody. 14. Apparatus as clained in any of the
preceding clains, in

11. Apparatus as claimed in any of the preceding claims, in
which the adaptor means comprises an annular sealing means
which, when the adaptor is connected to the valve assembly
support body, substantially forms a seal between the adaptor

means and the support body.

12. Apparatus as claimed in claim 11, in which the adaptor
means comprises a first body part, an annular, resilient
sealing means and a second body part in the form of an annular
\/ insert which, when the adaptor ﬁeans is connected to the main
body compresses the sealing means against the first body part
to cause the sealing means, when the adaptor means is secured
to the support body, to press against the support body and

provide a seal therebetween.
13. Apparatus as claimed in any of the preceding claims, in
which the adaptor means has a slot for accommodating a side

. branch pipe extending from the valve assembly support body.

14. Apparatus as claimed in any of the preceding claims, in



33 which the coupling neans has an aperture via which a securing nmeans can
the coupling neans to the val ve assenbly. ﬂm ﬂnm cl ai ned;
of the preceding clains, in which the cou&; “J mﬁﬂlmmndes a v

secure
in any
socket
assenbl

recessed par

15, in

Appar at us_as

part or recessed part :for receiving a projectifonton"tHe Val ve

y, whereby torque can be trandditted fromthe socket part or
t to the fro'ectyon. 16. Aﬁ@fratus as, claiped in claips 14 and
ch the couP1ing BeARs hag An %%twl&cn&mwt._ 17.

i 15_0r cl ai h the socket or

| ai d i i | 16, i whi
A Siahs Sof Aprure £hd) FonBLah ninfs; Bo,kher VriVe, ARSERRAT: cocond,

| ar ger

socket or recessed part, the two parts being rotatable together

about a substantially common. axis when the first part is rotated. 18.

Appar at yig aspelal-gedei BsChibindd: ih"afy 6F the bredledAMy SAGAME P S are
é p Eﬁ ﬁ rt m t exte%;sgﬁi

rotatable wit

cl ai medyhfich! #h@ Loupl ibd neand) GieT s | $NbockeRPpaEE! BIre rlRaiEdd

provi ded between portions of the first and second parts,

428! for Aetid MPing OPRoFectich 8hhEhe S¥aBFe dBSHBYYS WHdrekesi | i ent

bei ng
means t

er ebet ween. _
torque can be transmitted from the socket part or recessed

part to the projection.

16. Apparatus as claimed in claims 14 and 15, in which the

aperture opens into the socket part or recessed part.

17. Apparatus as claimed in claim 15 or claim 16, in which
the socket or recessed part comprises a first such part to
which is connected a second, larger socket or recessed part,

the two parts being rotatable together about a substantially

‘common axis when the first part is rotated.

18. Apparatus as claimed in claim 17, in which the first and
second parts are rotatable with respect to each other to a

limited extent.

19. Apparatus as claimed in claim. 17 or 18, in which
resilient, compressible means is provided between portions of
the first and second parts, the two parts being movable
relatively towards each other so as to compress the resilient

means therebetween.

the two parts

respect to each othne a li paratus as

4



34 20. Apparatus as clainmed in any of clainms 17 to 19, in which the two -
partis are rockable to a |imted extent with respect to eac wmml‘mm”l!ll
Apparatus as clained in any of the preceding clains, in whi j

means i s releasably connectible to the sg ft by way of a bayonét ¥ith |ng
22. Apparatus as clainmed in claim?21, in mhlch one end of the shaft serves

as the Pl Uos6!  ABphththfdag"chAin0l Ot Aol W bidindh P 8 1) OJﬁcg?.%&e

t hereof, and a lon o e coupling nmeahs serves as the socket

fitting a”dtﬁéowr@%fﬁ? avePrdciaile %beafpimieé&lé&w@wmﬂwp&
the pins or projections on the shaft. 23. Apparatus as clainmed in claim?21

or 22, in wWeaeh btBeshaft is provided with resilient nmeans which is in
conpression when the coupling nmeans and shaft are connected together by the
bayonet fitting and serves to nmamintain the connection. 24. Apparatus for
renoving a val ve assenbly froma support body, substantially as

her ei nbef or21 desapparatust asr elaimedeinoafiygofetheé pme&gddnng@adms,liMo 6
as nodified by Figures 7 to 10 and 12 to 14, of the acconpanyi ng draw ngs.
25. A kit-whighr tthef momLM| ;neaosmxﬁu nelapgabwugoamaﬂtmhi@j te &bhe of
the pr ecedi g cl ai s, ngr|5|ng a urallty of different adaptors and a
plurality of %fFfEYeHPYc@ pP|h§Y°ne f1tt1ng

~ 22. Apparatus as claimed in claim 21, in which one end of the
shaft serves as the plug of the fitting and is provided with
the pins or projections thereof, and a portion of the coupling
means serves as the socket of the fitting and provides the
slots which are for receiving and engaging with the pins or

projections on the shaft.

23. Apparatus as claimed in claim 21 or 22, in which the
shaft is provided with resilient means which is in compression
o when the coupling means and shaft are connected together by

the bayonet fitting and serves to maintain the connection.

24. Apparatus for removing a valve assembly from a support
body, substantially as hereinbefore described with reference
to Figures 1 to 6, or Figures 1 to 6 as modified by Figures 7

to 10 and 12 to 14, of the accompanying drawings.

25. A kit-of-parts for assembly to provide apparatus as

L

claimed in any of the preceding claims, comprising a plurality

of different adaptors and a plurality of different coupling



