WO 03/ 019057 PCT/ GB02/ 03917 1 DESCRI PTI ON FREEI NG OF SEI ZED VALVES The
present invention relates to the freeing of seized valves and in particul ar
to the frweimyiws7 sei zed val ves which are opened and cl osedTisBROBATI Ng a
val ve actuating stem projecting out of a valve housing. Flow control
valves of all types (e.g. for controlling the flow of water, gas, oil

etc.) are frequently left conpletely undisturbed in the sanme position for
extended periods of tine, sonetines asl | ong as tens of years. The val ves
may remain in a fully closed or fully open position or in an internediate
posi tion between the two extrerres.JﬂéKﬁ.@BiD val ves are not regularly
actuated it is common for scale to be deposited on the internal conponents
of the valve, particularly FREBPENG@RSEIZEDUFMAILMES st em whi ch nust be
rotated in order to change the degree of opening of the valve. The build

up of scale can qﬁe???s?ﬁcﬁﬁ&&ﬁm ?élatj:sitolﬁﬁcﬁ:%ﬁg I TRRES VA& 4l iR PhMR Rt NE

val ve, particula e valve has not been used for many years. It is
an object of the_.pr.esent inyention,t rovi de a ,nmeth and apparatus which
anabl & such @S BRI sizpd vBkef Puleh #F Rt Py Reat bR R (WS pect o
the present invention, a nethod of freeing a seized valve having an

el ongat e vaR¢iuating siem;ipigjeeing b obp dalve AU of the valve conpri ses
repeatedly applying an inpact force to the valve actuating stemalong its

| ongi t udi nal axi Flowreitsi ahlvgs oftall éypesfrar forfeontralling theflom efdvdter, gdycoital ve
actuating stemalternately in opposite directions along its |ongitudinal

axis. etc.) are frequently left completely undisturbed in the same position for extended

periods of time, sometimes as long as tens of years. The valves may remain in a fully
closed or fully open position or in an intermediate position between the two extremes.

When such valves are not regularly actuated it is common for scale to be
deposited on the internal components of the valve, particularly on the valve actuating
stem which must be rotated in order to change the degree of opening of the valve.
The build up of scale can be so severe that it becomes impossible to actuate the valve,
particularly if the valve has not been used for many years.

It is an object of the present invention to provide a method and apparatus
which enable such seized valves to be freed.

In accordance with a first aspect of the present invention, a method of freeing
a seized valve having an elongate valve actuating stem projecting out of the valve
comprises repeatedly applying an impact force to the valve actuating stem along its
longitudinal axis.

Preferably, the impact force is applied to the valve actuating stem alternately
in opposite directions along its longitudinal axis.

The repeated application of the impact force to the valve actuating stem along



The repeated application of the inpact force to the valve actuating stem
al ong WO 03/019057 PCT/ GB02/03917 2 its longitudinal axis induces

vi brati onwandjoiws7a result of the inherent tol erances of tlag/GREpanent s
wi thin the val ve, causes novenment of those portions of the valve causing
seizure. This dislodges scale and other deposits and enables the valve to
be noved. The repeated application of the inpact force may occur

sinmul taneously with application of a tdrque to the valve actuating stem
Alternatively, torque may be applied to the valve stemafter repeated
appl i cat i on itsflongimdinabaxis irfdoceseibratronand pasciamsi ofithelinkeree ¢aemneespdehe of t he
present invention, an apparatus for freeing a seized valve having an

el ongat e valcsthpasbntaivithih té e4ve) caiseshbViandaubf thbselpdRiony f the vAIOEBAIUsERS Neans
for repeatedly applying an inpact force to the valve actuating stem along

s | ongi tudpale 3ileaisRULSEADhY o HEIBRRN AR FOTRELERS RERRA!

appl yi ng the rnpac orce e valve“ac ing s er na

opposite directions along, its |ongitudinal axis. The apparatus ma
conprise gri pping sxa%a,tede%p@ﬁcaAIOfsgtﬁ'sumP@,ﬁécrwfm,ocwﬂrgwm&swhﬁwﬂ
engaging with a projecting portion of the valve actuating stem when an

i mpact f or cepplcatiowl ofealtarqueatofthe yalve petuatingosiemo Adiermativelye tayqueppiaychbeneans t o
allow an inpact force to be applied to the valve actuating stemin the

opposi te di nppliédfd. thByaWwaytead after a¢hehted applycatisPo£ihkiimpasrdade.nent s of the
present invention will now be described, with reference to the

acconpanyi ng dr a%'&?ég\;%%d&g Wh%%cd:ddgspéft bﬁh@pfékégxg in\(l:bﬁt%ng%n gﬁ}ﬁ:érlﬂsl??&m”t

portion of a typica ve stem Fi¢ Is a sl Vi ew
iexgglt irrg 2:[ ?Jeei\{l%lavs%iz];crl Salve %a%ﬁé’ A glolngate 98178 Eu%a 1Cneg s\{\éntm grog Qc%ng ro%% gp %he
valve comprises means for repeatedly applying an impact force to the valve actuating
stem along its longitudinal axis.
Preferably, the apparatus comprises means for applying the impact force to
the valve actuating stem alternately in opposite directions along its longitudinal axis.
The apparatus may comprise gripping means, e.g. a plurality of jaws, for
gripping and engaging with a projecting portion of the valve actuating stem when an
impact force is applied in a first direction to allow the gripping means to allow an
impact force to be applied to the valve actuating stem in the opposite direction.
By way of example only, specific embodiments of the present invention will
now be described, with reference to the accompanying drawings, in which:-
Fig. 1 is a plan view of the uppermost portion of a typical valve stem,;
Fig. 2 is a side view of a first embodiment of valve freeing device in
accordance with the present invention;

Fig. 3 is a side view of a second embodiment of valve freeing mechanism in

accordance with the present invention, shown in position on a valve stem;



Fig. 3 is a side view of a second enbodi nent of valve freeing nmechanismin
accordance with the present invention, shown in position on a valve stem
WO 03/ 01990603e0Ds1EB02/ 03917 3 Fig. 4 is a side view of tIreTraRAsHISM Of
Fig. 3; Fig. 5is an inverted plan view of the nechanismof Fig. 3; |ooking
inthe direction of arrow VINI in Fig. 4, Fig. 6 is a plan view of a third
enbodi nent of valve freeing nechanismin accordance with the present
invention; Fig. 7 is a plan view of the3top of a valve stemused in
conjunction with the mechanismof Fig. 6; Fig. 8 is a side view of a
portion of fourthFignbéte sidavieprofiths mechanisa plflgnEchani smin accordance with
the present invention; Fig. 9 is a plan view of the portion of the valve
freei ng mechani sn¥igf 5K an iB/ertedplan vidw iof the medhanismend Fif. 3;Heokingmh eieed
fourth enbodi mrent of valve freeing mechanismin accordance with the

present i nveflidcAbn ofh@ow M- VEinFigi@granmatic, partly perspective view of a
fifth enbodi ment of a valve freeing nmechanismin accordance with the

present invention;. ng. 1? isevg gla Al (’gd'ic | ongi Vu%enal sectional view of
the fifth enbodi medt ® "BAR RV 232 8 S ag?lgwtbfice SHSVRFEEISELY onal
view of a bidirectional torque  transfer arrangenent of the fifth

enbodi ment . aRePrapRGeyith theqiresgnt Hventipg; 1 and 2, the uppernost portion of a
typi cal valve stem 10 conprises a boss 12 projecting froman upper planar
face 14 of the valFige7 is a plan view of the top of a valve stem used in conjunction with the

mechanism of Fig. 6;

Fig. 8 is a side view of a portion of fourth embodiment of valve freeing
mechanism in accordance with the present invention;

Fig. 9 is a plan view of the portion of the valve freeing mechanism of Fig. 8;

Fig. 10 is a side view of the completed fourth embodiment of valve freeing
mechanism in accordance with the present invention;

Fig. 11 is a diagrammatic, partly perspective view of a fifth embodiment of
a valve freeing mechanism in accordance with the present invention;

Fig. 12 is a diagrammatic longitudinal sectional view of the fifth embodiment;
and

Fig. 13 is a diagrammatic transverse sectional view of a bidirectional torque
transfer arrangement of the fifth embodiment.

Referring firstly to Figs. 1 and 2, the uppermost portion of a typical valve
stem 10 comprises a boss 12 projecting from an upper planar face 14 of the valve
stem. The boss 12 is in the form of a truncated pyramid having an upper planar
square face 16 extending parallel to the upper face 14 of the stem 10 and having four

identical inclined side faces 18a, 18b 18c 18d. Conventionally, in order to rotate the



stem The boss 12 is in the formof a truncated pyram d having an upper

pl anar square face 16 extending parallel to the upper face 14 of the stem
10 and haworg/oi®wsr identical inclined side faces 18a, | 8iPCIRB0288017
Conventionally, in order to rotate the WO 03/019057 PCT/ GB02/ 03917 4 valve
stem a key which is conplenentarily-shaped to the boss 12 is placed over
and in contact wwth the boss and is rotated manual |y be neans of a handl e.
Wth reference to Fig. 2, the first enb8di nent of val ve freei ng appar at us
in accordance with the present invention conprises a central cylindrical
shank 20 whidlve stemfadseavhi¢chis somplemeptacily-shapen zhe tase 12 inplacedmyendnd: he

i npact head 22 carries a first collar 23 and two pairs of opposed gri pping
forgers 24 phapaatt withwhecsods nd iseatatedenanually be mediiseofadahdle. 23 and forgers
24 are made fromslightly resilient netal so that they can flex slightly,

as will be expl ai Wegh refthsics ipPls. 20 kiR chBbdinkat 8f Vald fiin ggaﬂmzﬁ. whi ch

inturn carries four downwardly depending fingers 28, eac nger 28

adapted to engage the . outer face of a respective ope,of th ingers 24 of
the col | ar F9ortneedfiidht plesd® ffventin PR <opi] g ieriSa! snae PO RS o

sl opes downwardly such that novenent of the collar 26 towards the collar
23 causes t Hefqrmgddnte ap mpact head 22; (The lowsr end ofAbe irapact ksadi23\qarries ¢ firsthe | nner
face of each of the fingers 24 is provided with a plurality of

t ransver sel ywoHzt 2natidrtgyoppinmoidpposkd grippeg fingetsi24 projeadosmdardihifioim thes wi | |
be explained, are adapted to engage the outer faces 18a to 18d of the boss

12 of the valysr. THE 8fMar INEnPRRRE] 14ar€ BddOfromGgmiiaekliaR netallsh HERHRY
externally at 32 for connection to a device (e.g. a pneumatic or
el ectrical QBE@Ex%H&&%@BP%ﬂEE@Qﬁﬂh&é&”g angul ar torque

The shank 20 also carries a further collar 26 which in turn carries four
downwardly depending fingers 28, each finger 28.adapted to engage the outer face
of a respective one of the fingers 24 of the collar 23. The outer face of each of the
ﬁngers.24 is planar and slopes downwardly such that movement of the collar 26
towards the collar 23 causes the fingers 24 of the first collar 23 to flex inwardly.

The inner face of each of the fingers 24 is provided with a plurality of
transversely extending upwardly directed teeth or barbs 30 which, as will be
explained, are adapted to engage the outer faces 18a to 18d of the boss 12 of the valve
stem.

The opposite end of the shank 20 is threaded externally at 32 for connection
to a device (e.g. a pneumatic or electrical power tool) for transmitting angular torque
to the shank in a known manner. The uppermost end of the shank 20 is also provided
with a threaded recess 34 for receipt of the nose of a vibration device (not illustrated)

for applying longitudinal vibration to the shank 20.

In use, the apparatus is positioned over the free end of a valve stem 10 such



to the shank in a known manner. The uppernost end of the shank 20 is al so
provided wth a threaded recess 34 for receipt of the nose of a vibration
devi ce (nwD olokwstrated) for applying |ongitudinal vibratCarGRoR/0she shank
20. In use, the apparatus is positioned over the free end of a valve stem
10 such WO 03/019057 PCT/ GB02/03917 5 that each the teeth 30 of each of
the fingers 24 of the collar 22 lie in contact wwth a respective one of
the inclined faces 18a to 18d of the vaPve stem boss 12. The t or que-

applying device is then attached to the shank 20 as is the vibration
devi ce. Nor nthit gach thetfeeth30rodepdholthe fingers24 pf the calar 22aliecin dontast wish ag| | |

which wll cause the shank 20 to vibrate in the |ongitudinal direction
such that i trespevgce dne ofitid ifidclinedfaoagl Satts 18d offthe valvt siah bassi19. The térfee-shank 20
noves downwardly, the inpact head 22 contacts the upper face 16 of the

val ve stem Qﬁ)@ﬁrgg?egrﬁ% é%t?i@n SttitRed to'The shtfa%ﬂ?2§£§ is e xﬁl?al{f%v&%i eﬁwgﬁgl)y Wi th

respect to t causli ng the gers 28 e collar nmove

relative to jhe.fingers.24 the col.lar 23. thereby displacin e fingers
2 1 nvar di yhe SikaRetcsice itk s SBe 6 £3n, whigh S S A TR AE w 1
the outer faces 18a to 18d of the valve stemboss 12. Thus, as the shank
20 noves upwabuts, in tthe longifudinal dinectinns suchothah dt meaes 49 \aadsfremlane atse al so
pul | ed upwardly. The rapid upward and downward novenent of the valve stem
10 al ong i t dongditmdiiat axds. nAs thexhankcuaewes depawatdly, tietiatpaeishead @R epntactst he

val ve stemto be dislodged, thereby allow ng the valve stemto be rotated
by means of hHgpgRb e1EEIof 1R vaPid@Em bBEY AQRL santd¥m¥, thE 84IAD 6 HRYvesONt | Nue

as the torque applying device rotates the shank 20 or may cease prior to

rotation of fhe ShADK:Q%esptiGo Lo, SRuhE e Tlihs 9 GELLNCRTB ! € 2

power ed ha

move relative to the fingers 24 of the collar 23, thereby displacing the fingers 24
inwardly, causing the elongate teeth 30 to bite into and engage with the outer faces
18a to 18d of the valve stem boss 12. Thus, as the shank 20 moves upwardly, the
valve stem boss 12 and the valve stem 10 are also pulled upwardly.

The rapid upward and downward movement of the valve stem 10 along its
longitudinal axis causes deposits, such as scale, on the valve stem to be dislodged,
thereby allowing the valve stem to be rotated by means of the pneumatic or other
power tool. The vibration may continue as the torque applying device rotates the
shank 20 or may cease prior to rotation of the shank 20.

The vibration device might typically comprise a powered hammer
arrangement whose output is connected via a spring (e.g. a metal, hydraulic or
pneumatic spring) to the apparatus. The powered hammer will provide the impact
in the downward direction, whereas the spring will provide the impact in the opposite
direction. However, other types of vibration device could be used.

The embodiment illustrated in Figs. 3 to 5 comprises a planar drive plate 50



arrangenment whose output is connected via a spring (e.g. a netal, hydraulic
or pneumatic spring) to the apparatus. The powered hammer will provide the
i npact iwotlaei1wsnward di rection, whereas the spring w |l [PCprGBo@s8917 he
impact in the opposite direction. However, other types of vibration device
coul d be used. The enbodinent illustrated in Figs. 3 to 5 conprises a

pl anar drive plate 50 WD 03/ 019057 PCT/ GB02/03917 6 fromwhich a
cylindrical attachment boss 52 projectséperpendicularly fromone face. A
guide plate 54 is secured to the undersurface of the drive plate by neans
of four caprasmdieh H@liaddcal whagbaientbass SHproiesis perpendicnlerly filoat exs fage.ar e
secured to the guide plate by neans of a respective securing pin 60. Each
pin 60 al so A ghideptate54 aprcadd wwgmdesirire obhewivepldts by afeahd 6f fag to nove
vertically by sliding engagenent wth its associated retainer plate 58.
The gui de pl I i ﬁ%ﬂﬁ ir - d.aws 64,
the inner fcgégcxgglsglg?ﬁdjtgr\?ﬁ%g?%%é?ﬁﬁe tgia\é%r%%gﬁ %lg{ottﬁ?ag?lr%l i nation

of the faces,of ., the val.ve stem boss.and ri.sing laterally extendin
Leeth 66, cAlEO¥SREATS gL AoV awipedin B Erch pin Qs SBERT AR She | aws

64 are permtted a small degree of vertical novenent, being limted in the
downwar d di ressige anerber S2gulgishisheonstraigef erevegiedtically y didinggengagementshoul der
67 in the guide plate and being limted in the upward direction by

abut ment of witleithaaecifibd againdsplatel8. under si de of the drive plate 50. The
gui de plate also receives and retains an inpact head 68. In use, and as

illustrated in Fige °detame9@91§5?écuﬁemdpétﬁﬁ§avo%ﬁbfgi . ¥Ejas 84! h@OSS such

that the teeth 66 of  the Inner face of each jaw n contact with a

L\e\sl ng(r: ;It :/ g n Ciker %Ice to Eac '}gvlv 'bgi%% h];c?ﬁlgg t01c80§regp%m]i %j th%fimt:l?neati\éff{1 lo}( ﬁle%ceersnol%o ss 12.

the valve stem boss and comprising laterally extending teeth 66, corresponding to the
teeth 30 in the first embodiment. The jaws 64 are permitted a small degree of vertical
movement, being limited in the downward direction by engagement of an enlarged
head 65 against a shoulder 67 in the guide plate and being limited in the upward
direction by abutment of the head 65 against the underside of the drive plate 50. The
guide plate also receives and retains an impact head 68.

In use, and as illustrated in Fig. 3, the apparatus is placed over a valve stem
boss such that the teeth 66 of the inner face of each jaw 64 lie in contact with a
respective one of the inclined faces 18a to 18d of the valve stem boss 12. A vibration
and torque inducing device is then attached to the boss 52 of the drive plate 50 and
the vibration means is actuated, causing the drive plate, guide plate and tapered
wedges also to vibrate.

As the drive plate moves downwardly, the impact head 68 engages the upper
planar face 16 of the valve stem boss 12. The downward movement of the drive plate

also causes the tapered wedges to move downwardly with respect to the jaws, causing



and torque inducing device is then attached to the boss 52 of the drive
plate 50 and the vibration neans is actuated, causing the drive plate,

gui de pl awe canosapered wedges also to vibrate. As the dPCT&GHRASHETNMOVES
downwardl y, the inpact head 68 engages the upper planar face 16 of the

val ve stem boss 12. The downward novenent of the drive plate also causes
the tapered wedges to nove downwardly with respect to the jaws, causing WO
03/ 019057 PCT/ GB02/ 03917 7 the jaws to’deflect inwardly and causing the
teeth of the jaws to engage the outer faces of the valve stemboss. As the
drive pl at e thojases topledlee ipwardiy apth gaigingethe tegth of the jawsetorengage the quigks wi t h

t he val ve stem boss causes the valve stem boss 12 and the valve stem10 to

be noved upviadesbftheaalietstetn bgpsaAd tieendivé pliemodesapivacdly Qhe édpageniéntt St em
continues as long as the vibration inducing apparatus is actuated. This

causes any %ﬁﬁe&h%ﬂ@j% WHBRRSY1ve sQéTlﬂﬁobss qéaée\gehéwg §t8nﬁ>gﬁsl ggagd;@gi ed by

thereby facilitating its rotation. e valve stemnmay t

actuating the torque-. inducing a r at either ring or after_.yibration.
The i brat | JAVGSFLED teulF MevrCuAy: ShEhe Ehiatdand thuRiaB mikemos bt he
first enmbodi ment. The enbodi ment of Fig.6 and 7 conprises a cuboi dal cap 70
havi ng a recelys stenp corfinues as lapgras dirgviliation indycing Apperatus iy ectedted This

proj ecting boss of the valve stem 10 with each wall of the recess 72

engagi ng a catisee {pgnstakeg oo oehepfdepbsitsi octhienedvd atees to bé lbbsenbd)stherkByof t he
valve stem10. It wll also be observed that two aligned apertures 74, 76

are provi dedudiflabiifORRARAC THEVAISe Qb thEPBSiaA: by RedhinhenRRguelO 1S

placed in position on the boss 12 of the valve stem’0, the apertures 74,
7o are  all gned; i L0 A0 2RSHLHES AP of ahld SBAOR! 2P Bhlaich iR mbe PosS

12 of the v

conveniently be the same as that used for the first embodiment.

The embodiment of Fig.6 and 7 comprises a cuboidal cap 70 having a recess
72 in its lower end which is shaped to receive the projecting boss of the valve stem
10 with each wall of the recess 72 engaging a corresponding one of the inclined faces
of the boss 12 of the valve stem 10. It will also be observed that two aligned
apertures 74, 76 are provided in two opposed walls of the recess 72. When the cap
70 is placed in position on the boss 12 of the valve stem 10, the apertures 74, 76 are
aligned with an aperture 78 drilled horizontally through the boss 12 of the valve stem
10 from one face to another. This allows a securing bolt to be passed through the
apertures 74, 78, 76 which effectively secures the cap 70 and the valve stem 10
together.

The upper end of the cap 70 is also provided with a recess for receipt of
apparatus for applying a torque and longitudinal vibration to the cap 70, as for the

previous embodiment. As for the other embodiment, the cap 70 is first of all vibrated

to dislodge scale and other deposits from the valve stem 10 and then the torque



10 fromone face to another. This allows a securing bolt to be passed
through the apertures 74, 78, 76 which effectively secures the cap 70 and
t he val vewstsmd87 together. The upper end of the cap 70 ipsTAtBQ/0pYIGVi ded
with a recess for receipt of apparatus for applying a torque and

| ongi tudi nal vibration to the cap 70, as for the previous enbodi nent. As
for the other. enbodinent, the cap 70 is first of all vibrated to dislodge
scal e and other deposits fromthe val ve8stem 10 and then the torque WO

03/ 019057 PCT/ GB02/03917 8 applying apparatus is actuated to rotate the
val ve stem aphlying apparatonisdetuated tomgtatedbnvame staml. yIhsevibiators desceamayhat used
for the first enbodinent. Figs. 8 to 10 illustrate a wheel handl e 90 which
is secured t@nidifediBHe the sithe adthyBlsee fGttReTikPembbdimeheel 90 conprises an
outer annulus 92 and four spokes 94 arranged at right angles to one

anot her and connasked 3 igeswié HERALOE kN B sMlediB wdSesiiont |0 Fio

10, the apparatus reeing the ve conprises a nk 96,

one end of which en es . the u r end of the nut 98 retaining, t wheel
90 in posi ¢ ROYRNrtERd O ‘ilzéem@ﬁama%seﬁﬁe%&bag@%s op ufﬂ@kgﬁgﬁk 96 a
transversely extendi ng cross-piece 100 is provided. Two securing arnms 102
are pi vot alatrgngeda right angles treongrapgthersind sennk@®d to the bass Rasdeursddyainuthe
cross-piece, the |ower ends of the arns 102 being forned into hooks 104
whi ch are amganged to hook wunder a respective one of two opposed spokes
94. The upper end of the shank 96 is also provided with external threading

105 a1 2 Leress AOBIOR UECITTO, Bnf! SE NI SRS o
cylindrical shank 96, one end of which engages the upper end of the nut 98 retaining
the wheel 90 in position on the boss 12. Towards the opposite end of the shank 96
a transversely extending cross-piece 100 is provided. Two securing arms 102 are
pivotally mounted to the cross-piece 100, one at each end of the cross-piece, the
lower ends of the arms 102 being formed into hooks 104 which are arranged to hook
under a respectivé one of two opposed spokes 94. The upper end of the shank 96 is
also provided with external threading 106 and a recess 108 for attachment of a
torque-inducing device and a vibration device respectively, as for the previous
embodiments.

As for the previous embodiments, the vibration-inducing device (which
conveniently may be the same as for the previous embodiments) is firstly actuated.
During downward motion of the shank 96, the engagement of the shank 96 with the
lug 12 causes the valve stem to move downwardly. Upon movement in the opposite
direction, the engagement of the hooked portions 104 of the arms 102 causes the

wheel and therefore the boss 12 and valve stem 10 to be moved upwardly.

Continuous upward and downward movement of the valve stem in this way dislodges



enbodi nents. As for the previous enbodi nents, the vibration-inducing device
(which conveniently may be the sane as for the previous enbodi nents) is
firstly awowane®s? During downward notion of the shank 96 PCTHGBoemgrgemeENt
of the shank 96 with the 1lug 12 causes the valve stemto nove downwardly.
Upon novenent in the opposite direction, the engagenent of the hooked
portions 104 of the arns 102 causes the wheel and therefore the boss 12
and val ve stem 10 to be noved upwardly.9 Continuous upward and downward
novenent of the valve stemin this way di sl odges WD 03/ 019057

PCT/ GB02/ 03%t7lendsibé¢redepnsitscmdeallows ;sf;s valge ateth tel beoratatedhby wehneofthem t o be
rotated by nmeans of the rotation inducing device, either during or after

vi bration. Togtionvaicingievice iher &ing Gitaf@r vidrdtlon. det ai | s of the foregoing
enbodi mrents. For exanple, in the first, second and fourth enbodi nents, the

jaws need not beuTlfé igpalﬁﬂmt@nm stRORF 1 the! tally 8F he Fore oﬁ@%ﬁﬂ;‘?ﬁﬂn%xﬁ&gf -

applied as a res npact romthe vibration devFPce: tead,

addition, the jaws y be urged into | anpi enga nt with the boss
hydr aul i cal H: T eﬁﬁ’é‘agt“i‘%éﬂ HV% %ﬁ%%ﬁﬂ“ﬂg&m@p%%ggglvsﬁeegwoé ot her
suitable neans. Referring next to Fig. 11, there is shown highly

di agr ammat i cimpgedgofthe boss 1@hyodeans of a climpingi fareespplipd awrar¢sult of impacthe
earlier enmbodinents in that the longitudinally acting inpact force is

appl i ed manygdrh fthe &itgtiont Baricddy Imdtepdwer idladditidi, ahé fwsmapadei wged Taper ed | aw
arrangenment 120 at the |lower end of the apparatus is adapted to firmy

grip the tanahg@Eg%ﬁgag’le%m% vmetherud,s%ya%ﬁn egllyjy nawﬁc%lliﬁ rﬂ§gr§:§iﬁ:9ﬁﬁ’ with a

tapered inter ng retalner 122 holding t WS I n ace,

electrically or by any other suitable means.

Referring next to Fig. 11, there is shown highly diagrammatically a fifth
embodiment. This differs primarily from the earlier embodiments in that the
longitudinally acting impact force is applied manually rather than by a powered
vibration mechanism. Tapered jaw arrangement 120 at the lower end of the
apparatus is adapted to firmly grip the tapered boss 12 on the end of the valve stem
10 as before, with a tapered interlocking retainer 122 holding the jaws in place, as
described further hereinafter in connection with Fig. 12. The jaws are held on a jaw
retainer 124 at the lower end of a piston assembly 126 which is itself part of a
hydraulic actuator assembly 128. Above the hydraulic actuator assembly is a bi-
directional torque transfer device 132 coupled to the hydraulic actuator assembly via
a spring 130 and to a hand-bar 134 via a rotatablé/reciprocable tubular jar 136. The
hand-bar 134 carries a mass 138 that can be varied to suit the application.

For more details of the apparatus of Fig. 11, reference is now made to Figs.
12 and 13.

The tapered jaw arrangement 120 comprises four identical jaw members 140



described further hereinafter in connection with Fig. 12. The jaws are held
on a jaw retainer 124 at the lower end of a piston assenbly 126 which is
itsel f pawb wfo1®s7 hydraul i c actuator assenbly 128. Above traa/dBodnaalri c
actuator assenbly is a bi- directional torque transfer device 132 coupl ed
to the hydraulic actuator assenbly via a spring 130 and to a hand-bar 134
via a rotatabl e/reci procabl e tubularjar 136. The hand-bar 134 carries a
mass 138 that can be varied to suit thdOapplication. For nore details of
the apparatus of Fig. 11, reference is now nade to Figs. 12 and 13. The

t aper ed j awcarrespogdimgte the Zourdacep of thedagfeadrboissi Ehtoibe grippady Therbeersfades0 WO

03/ 019057 PCT/ GB02/03917 10 corresponding to the four faces of the tapered

boss 12 to har@riHeR8d mehiRrd IM0Qke bakARy plhftar tif tabéiGnivards TRVEREY the Lififerar €
basically planar but taper inwards towards the upper ends of these nenbers

and carry t I f r i Iy earlier
enbodi nent s %g%%%gsgkﬁ%r%ﬁ%ecgﬁz E‘lf agg’g@loa?é ¥ﬁge'r€j[bgﬁ/{lﬁﬁl‘g§r glp%&%p%r 1§

arcuate and recej.ved g\/l .hin arcuat l%'e]pendi n? retainer nenmhers. 144 of the
tapered i ntR¢ pYERT FYLPEmaNise 1 ne Fadiaky, guigh surfacesolde pw members)l Hb#er s 140
and the inner nenbers of the depending retainer nmenbers 144 carry

ci r cunf er entarcaatetand eengived wiithih arguate depenslingsietainer membersgl 44 hod theteperedber s i n
position relative to the container nenbers 144. The upper ends of the jaw

nenbers ar e jgeflbtidag Btaider 1220 THSowB fildes dStht A ArRehbekst PONarintha NAndrar
recess 148 in a piston nenber 150 of the piston assenbly 126. The piston

150 15 S| i dabl X, dre i He e pinal et hREIbEEAa NAHS ! Guridenill iftagar 1 €5 at

its lower en jaw retal ne 144, The piston as an

i()ﬁt }Aﬁ;dl y prw%cﬁ%citrt] as?sps?}jnl gld{nlg?ﬂegjgwlr%ém%grsiiﬁ IsJosliltP nerrela?lgg to ieCc%n.a?nerrecei ved
members 144. The upper ends of the jaw members are carried by a ring 146 which
is trapped within an annular recess 148 in a piston member 150 of the piston
assemblsf 126. The piston 150 is slidably received within a cylindrical housing 152 |
which carries at its lower end the jaw retainers 144. The piston member 150 has an
outwardly projecting annular flange 154 at its upper end which is received in the
housing 152 and carries a first o-ring seal 156. The cylinder has an inwardly
projecting annular flange 158 which receives the piston 150 and carries a second o-
ring seal 160. Between the flanges 154, 158 there is defined an annular chamber 162
to which hydraulic fluid can be selectively provided via an inlet bore 164. At a
distance above the piston 150 in the cylinder 152 there is fixed to the cylinder by pins
166 an annular stop member 168. Between the stop member 168 and the piston 150
is a coil spring 170, the stop member and piston having respective, mutually
engageable anvil portions 168a, 150a.

In use, by applying hydraulic fluid to the chamber 162, the piston can be

raised within the cylinder 152, typically by about lcm., to thereby raise the jaw



housi ng 152 and carries a first o-ring seal 156. The cylinder has an
inwardly projecting annular flange 158 which receives the piston 150 and
carries aweasondsp- ring seal 160. Between the flanges 15#CTAGB2i0bEre is
defined an annul ar chanmber 162 to which hydraulic fluid can be selectively
provided via an inlet bore 164. At a distance above the piston 150 in the
cylinder 152 there is fixed to the cylinder by pins 166 an annul ar stop
menber 168. Between the stop menber 168lland the piston 150 is a coi

spring 170, the stop nenber and piston having respective, nutually
engageabl e ameiberpd#d.i Baising @8awrsdnbers causesghen {o rpys inivaglihguid gopithe f | ui d
to the chanber 162, the piston can be raised within the cylinder 152,

typically bybgbozilthd Gifdads 6Ptht Befee Bited Gl th€jatl @odpaiti hRel@9éads on the
PCT/ GB02/ 03917 11 nmenbers 140. Raising the jaw nenbers causes themto nove

nviar dl y andugel polige sbGsaike: 1406 hAHSASSH R TISHOH! Sy IRERRARL aldie | ave

cooperating w rea I nner-face alners 144 to

hold the jaws in, position.. By thi ans the taper oss 12 i s gripped
rigidly rel dfPsred pBsst %Séypp%h%gldi%%?atws %%CYBWPGEH§9~O%€H1°§@§%§@F@& n

chanmber 162 enables the jaws to be released, this being assisted by the
downwar d f orpressofe inrphampei Hig enables thegiawe taberelaaied; thisbaing assistehby Tiee
cylinder 152 and the apparatus of Fig. 12 described thus far are connected

to an upwar doyvredré fistcdaf the 8pring?1 %0 @ ditkea Guicklrdlest h@ival torque transfer
device 132 shown best in Figs. 11 and 13. The |ower end of the rod 172

O ot ol S AOIATA R i a0 bl G0 1
ool SO ey B HIPA P B Gl 20 s
shown best in Figs. 11 and 13. The lower end of the rod 172 carries a rod portion 174
of smaller diameter to the bottom end of which is attached/formed a paddle-like
member 176 which in plan view has the profile shown in Fig. 13, having a first pair
of radially extending faces 178a, 178b, which are angularly separated by 180° but are
also coplanar. Fixed relative to the cylinder 152 are two segmental members 182,
184 defining pairs of angular spaced but coplanar faces 182a, 184a and 182b, 184b.
By this arrangement, the paddle part 176 can be moved, preferably by about 70°,
between two extremes wherein the faces 180a and 182a, and the faces 180b, 184b are
in engagement and wherein the faces 178a, 184a and 178b, 182b are in engagement
respectively.
The upper end of the rod 172 carries the crossbar/handle bar 134 which itself
carries a mass 138 which can be varied to suit the application.
It will be noted from Fig. 11 that the fixed members 182, 184 deﬁning the
faces 182a, 182b, 184a, 184b are elongate in the vertical direction and that the paddle

member 176 can therefore be displaced vertically from its position shown in Fig. 11,



al so coplanar. Fixed relative to the cylinder 152 are two segnental nenbers
182, 184 defining pairs of angul ar spaced but coplanar faces 182a, 184a
and 182b,w084i01905By thi s arrangenent, the paddl e part 176PcarGHe/osved,
preferably by about 70, between two extrenes wherein the faces 180a and
182a, and the faces 180b, 184b are in engagenent and wherein the faces
178a, 184a and 178b, 182b are in engagenent respectively. The upper end of
the rod 172 carries the crossbar/handl el2oar 134 which itself carries a
mass 138 which can be varied to suit the application. It will be noted from
Fig. 11 thatintpreetite byestveahtes. swhile still 84nsfafingiratayy tdrque frammethe i@BPH]2 tHh82b,
184a, 184b are elongate in the vertical direction and that the paddle
nmember 176 gga c%nﬁdeeflgn,ein@méi FoRARMANdiY&RKbh C 8 Will ISP hppreded khARbyshown in
Fig. 11, WO 03/019057 PCT/ GB02/03917 12 in practice by several cros.

whilst still ,tr rrdng. ro -1 0 fr he r t t he | i nder
152, in eit haétre m?’g?%?’f:g nar g oﬁ%tgtll(})nn&ﬂﬁ?mvc\ln ]]9?,‘ %ﬁe g%lu%igr g%%?agg?ea ugjcf Cfeﬁat by
alternating the direction of rotation of the rod 172, the cylinder 152 can
be subj ect edo & Bugality af altgragtings cirquderential deltinpaginriare e culinden 132 isnpact s
since the cylinder 152 is stationary in the tine that the paddl e nenber is
bei ng noved stdtiooanyhn thedimthatthepasldlé membenipbeingmovedt thooughithd7@7 where set  of
faces on the fixed nenbers 182, 184. Furthernore, when the rod 152 is

lifted to dijppé aee it Ren@Aaddi® ¥iliRe!set!Bf s BITBRN fixedl B2mbked 182 18416 top of
the stroke there is an inpact of the paddle wheel with a retaining stop on

the cylinderpdgemde :\ﬂlﬁnrtﬁegtioaqSQ%ﬁQ}oHﬁE?Q%glg%g{ﬁ?gP%%ﬁ%é&?m,!)glg s

dropped freel’y from’thi's upper position, ng o
tC Lgsng; s 1ﬁé;§geﬁ Qli,s,ﬁacﬂ% laoep g\p t?x%lstr%)zg tlflearcle IissaﬁJ ﬂggarct E)P ﬁle\l\gaidgw wgc];eltvbi?h raOd 172,
retaining stop on the cylinder 152 in the region 186. On the other hand, when the rod
is dropped freely from this upper position, by manual releasing of the crossbar 134,
the paddle wheel 176 falls under the weight of the rod 172, the cross member 134 and
mass 138 so as to impact on the stop 168 fixed to the cylinder 152. Thus by lifting
and dropping the crossbar 134 and variable mass 138, the cylinder 152, and hence the
valve spindle when rigidly gripped by the jaws, can be subjected to longitudinal
impacts in opposite directions. Furthermore, by alternate clockwise and anti
clockwise rotations of the rod 172 by the crossbar 134 (shown displaced by 90° in
Fig. 12), the cylinder 152 and hence the boss 12 when gripped by the jaws, can be
subjected to torque with alternating circumferential impacts.
From the aforegoing its will be appreciated that:
1) The jaws can grip tapered spindles of various sizes and enable the
apparatus to pull upwards against the spindle.

2) The variable mass facilitates the controlled use of the angular momentum

to deliver the torque with just the right amount that prevents the spindle from being



mass 138 so as to inpact on the stop 168 fixed to the cylinder 152. Thus by
lifting and dropping the crossbar 134 and variable mass 138, the cylinder
152, and wersmidwse val ve spindle when rigidly gripped byPChgGBme917can be
subj ected to longitudinal inpacts in opposite directions. Furthernore, by
alternate clockwi se and anti clockw se rotations of the rod 172 by the
crossbar 134 (shown displaced by 90 in Fig. 12), the cylinder 152 and
hence the boss 12 when gripped by the jldws, can be subjected to torque
with alternating circunferential inpacts. Fromthe aforegoing its will be
appr eci at ed brbken. 1) The jaws can grip tapered spindles of various sizes
and enable the apparatus to pull upwards against the spindle. 2) The

vari abl e mass f acy)IByt dfeding theshapddf e jRdmiefider| theAppan@s taf bamogiiedm to
deliver the torque with just the right anount that prevents the spindle

from bei ng WA A GaRSHRAZAAA iindils b ARER st Blrahy Sidoo e shape

of the jawrrel er ; arat us ca e nodi easl rip square
spi ndl es, round spindl e r. indeed spindles of any shape. 4) Upward facing
serrations cut on t‘ﬁ’éw ravﬁ?‘ggese’r'r@%(iﬂstcuf Hnttﬁﬁjﬁ’y %?)%bréﬁlﬂgm fl}eggﬂlfgﬁ%&gas t he
top section is pulled upwards. 5) The nmass is variable to deliver nore (or
| ess) angul dightenaéas thaitop sectionsis pHled ypwerdsr ol the i npact force. 6) The
tapered interlocking retainer serves to | ock the jaws when they have been
hydraul i cal | y engjde@. mdss ik wasiblé ko délhver naid (uitilessh usgulirhromemamdwitiot need
to be engaged

which to control the impact force.

6) The tapered interlocking retainer serves to lock the jaws when they have
been hydraulically engaged.

7) In still other embodiments, the jaws do not need to be engaged
hydraulically but could be engaged pneumatically, electrically, mechanically or
magnetically induced to engage.

8) In still further embodiments, the manual operation of the fifth embodiment
could be achieved by a powered drive, such as an air motor or hydraulic motor.

9) The “paddle member” need not be of the shape illustrated provided it

enables a means of breaking/taking up the rotary drive to the cylinder.



hydraulically but could be engaged pneunatically, electrically,

mechani cally or magnetically induced to engage. 8) In still further

enbodi menwe,03im®smanual operation of the fifth enbodi ment PCxaxBod/obmE7

achi eved by a powered drive, such as an air notor or hydraulic nmotor. 9)
The "paddl e nmenber” need not be of the shape illustrated provided it
enabl es a neans of breaking/taking up the rotary drive to the cylinder. WO
03/ 019057 PCT/ GB02/ 03917 14 CLAIMS 1. YApparatus for freeing a seized val ve
havi ng an el ongate val ve actuating stem projecting out of the valve,
conprising nmeans for enabling the re@&ﬁﬂéﬁ application of an inpact force
to the valve actuating stemalong its longitudinal axis. 2. Apparatus as
clainmed in clai ml, Apparptus $orficeimpd seifedrvabeeial ingtnt diéngatpylvecattuavingof t he

i npact force to the valve actuating stemalternately in opposite

di rections akQnh{sin® 0l bEdhddhivaXEspriin QS erdPlifig IdRehehRaC! ai m 2,
conprising gripplng neans for gripping and engaging wth a praojecting
portion of t

he..val ve.act uat i st . Aﬁﬁfratus S cg i med.in cl.aim 3,
Wherein ¢ he BPIFRPRG" Aadmees Bt ik vt 4RBRREHED Bine b ToTeand STl Lo as
claimed in claim3 or claim4, wherein the gripping neans 1is arranged to
grip and engage 2 pAppaEiusns geimedda orim hecomprisingameanst fon gnahling hgen  an
impact force is applied in a first direction to allow an inpact force to be
appl i ed Dby apphcagion mbithgimpeen fortota the vplve jactubiing stoor dlicamtal§ i bppositev e
actuating stemin the opposite direction.

directions along its longitudinal axis.

3. Apparatus as claimed in claim 2, comprising gripping means for gripping
and engaging with a projecting portion of the valve actuating stem.

4. Apparatus as claimed in claim 3, wherein the gripping means comprises
a plurality of jaws.

5. Apparatus as claimed in claim 3 or claim 4, wherein the gripping means
is arranged to grip and engage a projecting portion of the valve actuating stem when
an impact force is applied in a first direction to allow an impact force to be applied
by the gripping means to the projecting portion of the valve actuating stem in the
opposite direction.

6. Apparatus as claimed in claim 5, wherein the jaws comprise means for
enhancing the engagement of the jaws with the projecting portion of the valve
actuating stem.

7. Apparatus as claimed in claim 6, wherein the means for enhancing
engagement of the jaws comprises a plurality of teeth members.

8. Apparatus as claimed in claim 7, wherein the teeth members are elongate.

9. Apparatus as claimed in claim 8, wherein the elongate teeth members are



6. Apparatus as clainmed in claim5, wherein the jaws conprise neans for
enhanci ng the engagenent of the jaws with the projecting portion of the

val ve acwoaBsiongsstem 7. Apparatus as clained in clai m6pPcaiGB®RioBIzhe
means for enhancing engagenent of the jaws conprises a plurality of teeth
menbers. 8. Apparatus as clained in claim7, wherein the teeth nmenbers are
el ongate. 9. Apparatus as clainmed in claim8, wherein the elongate teeth
menbers are WO 03/ 019057 PCT/ GB02/ 03911515 aligned substantially
perpendicularly to the |ongitudinal axis of the valve actuating stem 10.
Appar at us aslighal substantialnyerpéndiduddriyso thet longitudinaipkisof g \aleastiapiogt i on  to
whi ch the inpact force is applied and wherein the gripping neans i s novabl e
W th respeglesf 0 the base portion in the direction of application of the

i npact force, the base portion urging the gripping neans into engagenent

with the projecting valy [ 0, pl ] | mpact
force. 11. Appar Atﬁuépggr & Sf?%%g%dnﬂgpz?%@fﬁ?s ggaan%rclm)}sn&)ﬁémggnl%en% 0Pt aces on
the base portion and on the gripping ans for urging the gripping nmeans
into engagdd¥hichyne inRagEfopteds eRlies aid, wherginghe grippingymeans i raﬁ*@&?w tive
nmoverment of the base portion and the gripping neans. 12. Apparatus as

cl ai med in a¢speentd hedasecpation nithe ditestien of appbcdima®f therimpant foroe, glasbdshe

gri pping means into engagenment with the projecting valve actuating stem

upon appl i cabition Qxfzgi@w ﬂild‘r@ﬁppinE Qhéds iiftoOBipagdemett with - thd JrojéRipy dhlve as
clainmed in claim12, wherein the base portion urges the
actuating stem upon application of the impact force.

11. Apparatus as claimed in claim 10, comprising camming surfaces on the
base portion and on the gripping means for urging the gripping means into
engagement with the projecting valve actuating stem upon relative movement of the
base portion and the gripping means.

12. Apparatus as claimed in claim 10 or claim 11, wherein the base portion
urges the gripping means into engagement with the projecting valve actuating stem
upon application of an impact force in one direction.

13. Apparatus as claimed in claim 12, wherein the base portion urges the
gripping means into engagement with the projecting valve actuating stem upon
application of an impact force towards the stem.

14. Apparatus as claimed in claim 13, wherein the base portion comprises a
shank to which the impact force is applied and the gripping means comprises a collar
which is slidably disposed on the shank and opposed jaws for engaging opposite sides
of a projecting valve actuating stem, the base portion and the opposed jaws
comprising camming surfaces for urging the jaws in a gripping direction.

15. Apparatus as claimed in claim 12, wherein the base portion urges the



gri pping nmeans into engagenent with the projecting valve actuating stem
upon application of an inpact force towards the stem 14. Apparatus as

cl ai med iwoaBBai9msd13, wherein the base portion conprises aPCIfGBR/OBTI7WHhI ch
the inmpact force is applied and the gripping neans conprises a collar

which is slidably disposed on the shank and opposed jaws for engagi ng
opposite sides of a projecting valve actuating stem the base portion and
t he opposed jaws conprising camm ng suUbfaces for urging the jaws in a
gripping direction. 15. Apparatus as clained in claim 12, wherein the base
portion urgegippiy Weatk3iid ehgagemeny GRA2hEO pRdidctihg valve @piatmg rseean apont o
engagenent wth the projecting valve actuating stemupon application of an

i mpact for ce AheNioh/o?%h iidBac F&ER awhy frOmRBE ks as clainmed in claim 15,
wherein thegwﬁpacP force_?% appl?e%’to t he base portion and the gripping

means conpri ses osed jaws for en i osite sides of a.projecting
val ve actuating 21[%2rﬁpp@f#gumgkl%%fp%gagmgﬁdwﬁ%gl% ng%aﬁggf%a% t|l)si ng
cammi ng surfaces for urging the jaws in a gripping direction. 17. Apparatus
as cl ai med ithe brgg pertion agdphe Gripping weAR CoMmsisee ABRRTedaYs fapiengaging
projecting portion of the valve actuating stem and neans for securing the
socket to t lopppsie]siies ofig ppjectingmalvd &:tuafipp ateat, tie tase pdrtiomad] the oppasedh 17,
conprising a retaining nenber insertable into aligned apertures in the
socket and thgs MpRGhd BRIt uffices K8k urbRIZAhe aws iA% pfippindRErebtbr! @i M 18,
wherein the socket” conprises aligned apertures in opposed portions and

wherein th et , ; . i ket ,
Fough the ali gridd SpRFREFEs ARRRRGn cRRE 0o ARRsHBRSEUN Bof Rebilineficlee!

t hrough the aligned
with the projecting portion of the valve actuating stem and means for securing the

socket to the projecting portion.

18. Apparatus as claimed in claim 17, comprising a retaining member
insertable into aligned apertures in the socket and the projecting portion.

19. Apparatus as claimed in claim 18, wherein the socket comprises aligned
apertures in opposed portions and wherein the retaining member passes through one
aperture in the socket, through the aligned aperture in the projecting portion and
through the further aligned aperture in the socket.

20. Apparatus as claimed in claim 18 or claim 19, wherein the retaining
member comprises a retaining pin.

21. Apparatus as claimed in claim 2, comprising engagement means for
engaging a handwheel connected to a valve actuating stem.

22. Apparatus as claimed in claim 21, wherein the engagement means
comprise hook means for hooking under a portion of the handwheel.

23. Apparatus as claimed in claim 22, wherein the hook means is connected

to a portion to which the impact force is applied.



through the further aligned aperture in the socket. 20. Apparatus as
claimed in claim18 or claim 19, wherein the retaining nenber conprises a
retai ni ngwpioa/01937 Apparatus as claimed in claim2, conpripETrgBRngagerent
means for engaging a handwheel connected to a valve actuating stem 22.
Apparatus as clained in claim?21, wherein the engagenent neans conprise
hook means for hooking under a portion of the handwheel. 23. Apparatus as
clained in claim?22, wherein the hook nfans is connected to a portion to
whi ch the inpact force is applied. WD 03/019057 PCT/ GB02/ 03917 17 24.
Appar at us as cl ai 2¢ed Appatites an Gaimed 4n clampl Lidi Aginebding weats| dnablingthecl osed
j aws, when gripping the valve actuating stem to be subjected to inpact

forces in aloRtgdws)wden dhipsifd thevalve hetliatity sten,th Be bubj@tddued impdct fireg@ct i on of
the valve stem 25. Apparatus as clainmed in claim24, wherein the inpact

forces in tﬁﬁar%l%%ighél%%lzﬁi%lr {e}i}&% %gg@&?ﬁhﬂﬁi Ui O50n BY HIEARR sfm 2 rotary

menber whi ch can angu I'n opposite directions between

engagenent with stop nmenbers fixed.relati to the gtippi nmeans. 26.
Appar atus as cl aiéédﬁﬂ?%%ciﬁ'?leaﬁ’ér"glw %ﬁé"%ﬁ’i@‘&l%ﬁg‘ ngcblr%‘g'&%gha‘eof t he
rotary nmenber is achievable manually or by neans of a powered drive. 27.
Appar at us agotatighaledirgction |azg nstﬂ@lsbﬁ?&/hﬁ Jmegine roé janrosary dnembesr whigke wbrrbej s

di spl aceabl e longitudinally relative to said stop nenbers whil st renaining
engageabl e tdngulamy displdcbé freoppebitadifctvnsiatwedh aghidigert hethexdp membesl t he

| ongi tudi nal novenent of the rotary menber respective stop nenbers,

engagement  GiyliR€lafiPd &) the gripping means.

26. Apparatus as claimed in claim 25, wherein the angular displacement of
the rotary member is achievable manually or by means of a powered drive.

27. Apparatus as claimed in claim 25 or 26, whérein said rotary member is
displaceable longitudinally relative to said stop members whilst remaining .
engageable therewith, ti)ere being provided to define the extremes of the longitudinal
movement of the rotary member respective stop members, engagement of the rotary
member with said stop members providing said impact forces along the longitudinal
axis of the valve stem.

28. Apparatus as claimed in claim 25, 26 or 27 wherein said rotary member
is coupled to a mass which can be varied to suit the application.

29. A method of freeing a seized valve having an elongate valve actuating
stem projecting out of the valve, comprising repeatedly applying an impact force to
the valve actuating stem along its longitudinal axis.

30. A method as claimed in claim 24, comprising applying the impact force
to the valve actuating stem alternately in opposite directions along its longitudinal

axis.



menber with said stop nenbers providing said inpact forces along the

| ongi tudinal axis of the valve stem 28. Apparatus as clained in claim?25
26 or 27 waseiwssai d rotary nmenber is coupled to a nass paTiGB203¢017be
varied to suit the application. 29. A nethod of freeing a seized val ve

havi ng an el ongate val ve actuating stem projecting out of the valve,
conprising repeatedly applying an inpact force to the valve actuating stem
along its longitudinal axis. 30. A nethldd as clainmed in claim 24,

conprising applying the inpact force to the valve actuating stem
alternately in opposiA enethodeas claimsedaimonlgim t24 éroclgint 24j father awimprisi

03/ 019057 PCT/ GB02/03917 18 31. A nethod as clained in claim24 or claim

25, further a%gﬂpgtioﬁldfgtaﬂg&{&ﬁ%lvgnegfmﬁuﬁé)gt%e to the val ve actuating stem
32. A nethod as clai rred in claim26, wherein the torque is applied

claimod in al 4 26, MREPRR s Abinid, B, ola1E 20N CpECrd i ea

application of the i npact force, 34. A nmethod as clained in claim29,
wherein the WQPU@GPBSIEU‘B]I’&}% arpligation elgthe ipack fasee-t or si onal i npacts in

opposite rotational directions.
33. A method as claimed in claim 26, wherein the torque is applied after the

repeated application of the impact force.
34. A method as claimed in claim 29, wherein the valve is subjected also to

repeated torsional impacts in opposite rotational directions.



