*166166* 23 February 2006 DESCRI PTION *166166* FREEI NG OF SElI ZED VALVES
The present inventi | ates to the freeing of seized valves and in

parti cul ar Jﬁwu“‘tmm‘ﬁm@ﬁng of seized val ves which are opened and cl osed by
rotating a ing stem projecting out of a valve housing. Flow
control valves ofssw*l types (e.g. for controlling the flowXFebrdrgR008as,

(Vv

oil etc.) are fréequently left conpletely undisturbed in the sane position
for extend ' time, sonetines as |ong as tens of years. The

val ves myT‘@mﬂﬁwmﬂﬂmm&f ully closed or fully open position or in an

I nt er medi at etween the twpDESKRIPMEON Wen such val ves are not
regul arly actuad®®d™it is common for scale to be deposited on the internal

conmponents of . the val ve, parti m%mwmct uating stem which
must be rotated in order to change the degree of opening of the valve. The
build up of scale c e _SO. | 1 'rgagg ' i uat e

t he val ve, particuﬁﬁ?? S‘T'D?u@ﬁ;é‘%\&/lg?ve z%eﬁr']%&%ggﬁzégse ?g@% years. It
is an object of the_presept .invention.to provide @ method and a ratus

whi ch enabl e stRFhes °€§ql?asva?v558@‘$‘r°é€8?eq°ﬂ a&@&ﬁ%ﬁ%ﬁ%émg%ﬁ st
aspect of the present invention, a net hold.l of freeing a seized valve having
an el ongat e vaPkuuating stem prjectipg At {8 valve PNt of the val ve conprises
repeatedly applying an inpact force to the valve actuating stemalong its

| ongi tudi nal axis. Plow contrbl walves bfallitypea (2. fosicortralling the flows of wefer, ges, Qib| ve

actuating stemalternately
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 bosition between the two extremes.

When such valves ére not regularly actuated it is comrﬁon 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 enabie such seized valves to be freed.

In Mt@ce with a first aspect of the present invgnﬁon, a method of freemg
a seized valve having an elongate valve actuating stem projecting out of the valve
compﬁses repeatedly applying an impact force to the valve actuating stem along its
longimdingl axis.

Preferably, the impact 'fofce is applied to the valve actuating stem alternately
in oppc;site directions along its lengitudinal axis.

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




In opposite directions along its longitudinal axis. The repeated
application of the inpact force to the valve actuating stem al ong 23
February 2006 2 its longitudinal axis induces vibration and, as a result
of the inherent tolerances of the conponents within the valve, causes
movenment of those portions of the valve causing seizure. FFébroirgR00§es
scal e and ot her deposits and enables the valve to be noved. The repeated
application of the inpact force may occurqsimnmultaneously with application
of a torque to the valve actuating stem ?Alternatively, torque may be
applied to the, f; r‘m | Walgh ] or ce.

I n accordance ﬁﬂ?@“@é@%%@%@ct 0 ?ﬂ%’%gfggssglg{’f%]\?g%ﬁtgﬁe an gg%fgr at us
for freeing a seized valve,having an el ongate.val ve.actuati st em

proj ect i ng out CRPRIFAS WAL B el P EEuT s Bepicls ot valve G .

I mpact force to the val ve actuating temalong its | gngifudipal axis.

Pref erably, th&elﬁﬁﬁamwlﬁéﬁ%ﬁcﬂgé%d?@%f P‘?%F“&b?ﬂ“skeﬂg‘et efoPamOved ce to
the val ve actuating stemalternately in opposite directions along its

| ongi tudi nal axis. Thaepapphapplicationafthe impact Heceqnayscurgpimultansously witha
plurality of jaws, for gripping and engaging with a projecting portion of
t he val ve act ugpplivgtici efrawérque wrthe valpea adtudting stem. SAR@patively, torque may de
direction to allow the gripping neans to allow an inpact force to be
applied to theapedeo afetvaiie sben st fepedted Asplioaiasifile itipaetdorcen. By way of
exanple only, specific enbodiments of the present invention will now be
described, with ref g £06@ahd vithth sBEcHAMEROVIIME fHésaiY ileSition, An ¥WhPatdtas ford- 1 1S
a plan view of the uppernost portion of a typical valve stem Fig. 2 is a

side view of agfl 5l GHNAVERYing fn YidhyHRe Vel GPICREHAE e Dréjbeting out of the

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 plura.litj* 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 émbodiment of valve freeing mechanism in

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




accordance with the present invention; Fig. 3 is a side view of a second
enbodi nent of valve freeing nechanismin accordance with the present

i nvention, shown in position on a valve stem 23 February 2006 3 Fig. 4 is
a side view of the nmechanismof Fig. 3; Fig. 5 is an inverted plan view of
the mechanismof Fig. 3; looking in the direction of arro23 Mbrvdryi2006i 9.

4; Fig. 6 is a plan view of a third enbodi mrent of valve freeing mechani sm
in accordance with-the present inventiony Fig. 7 is a plan view of the top
of a valve stemused in conjunction with the nechanismof Fig. 6; Fig. 8

is a side view of amergisQaRideiidwerthémesarkn6rFg of val ve freeing

nmechani smin accordance with the present i nvention: Fi g. 9is a plan view

of the portion of t Vﬂ V. Jﬁ {‘bg? r@&fm’@“%fﬁﬁ 3. ﬁb%n%ﬁl{hﬁ. a side

vi ew of the corrpl ete four reein Fsmin
accordance with, sent Fig. 11 is a diagranmatic, partly
perspective vi Vt%ﬁ‘{};ﬁ‘e t of a valve freeing mechani smin.
accordance with the ent I nvent | 0 Fig. 12 is.a di fanmmatic,

| ongi tudi nal sectio é\g is @plagy view of p n"‘“gtf?ﬂﬂ’a'r fyalvefreging n

di agrammatic transverse sectional_ view of a bidirectional torque transfer
arrangenent of aggpadgnice withdhaprasertinvention; er r ng firstly to Figs. 1 and 2,

t he uppernost portion of a typical valve stem 10 conprises a boss 12

proj ecting from an &igpdris pplanxiew efdhe tbp ofh valve stemlused in conjunction with the

mechaniém 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 ﬁeeiné mechanism of Fig. 8;

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

Fig. 1lisa &iagrammatic, partly perspective view of a fifth embodiment of
a valve freeing mechanism in accordance with the present iﬁvention;

_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 i)lanar face 14 of the valve
stem. The boss 12 is in the form of a truncated pyramid having an upper plenar
square face 16 extending parallel to the upper face 14 of the stem 10 and having four

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



stem The. boss 12 is in the formof a truncated pyram d havi ng an upper

pl anar 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 23 February 2006 4 valve stem a
key which is conmplenentarily-shaped to the boss 12 is pl acZdFebreary@006 i n
contact with the boss and is rotated nmanually be nmeans of a handle. Wth
reference to Fig. 2, the first enbodi mentgof valve freeing apparatus in
accordance with the present invention conprises a central cylindrical shank

20 which is fqpfR m}aﬁe,ﬁwg?i}:gg%gfnpmwﬁ&s@au&&%assqm Yhcell BFerlafBACT

head 22 carries a first 37and two pdirs of opposed gri pping

fingers 24 proj.ect d 23 and fingers
24 are made frd‘Pn"%‘i‘“i‘“SW%ﬁ%%FF‘E@rﬂ‘gﬁe@g&%@ﬁ?ﬁ%gﬂ%@ﬁ'f|ex slightly,
as wll be explaineq,, The shank_20.alsq caryigs a further collar. 26 which
inturn carries fou%‘%ﬁ?ﬁf%&eéﬁ’ §1gd%ﬁgﬁ§{sﬁgméqq?@@qt§f§§ye RUPE FNPATFNS 1D g
adapted to engage the outer face, of a respective one of the fingers 24 of
the col lar 23. arepsdanee with the peesent invgatipnsompriges acenighoydindrical shapk 2hwhichnd

sl opes downwardly such that novenent of the collar 26 towards the collar

23 causes t he fis fogeedin®/andfmpadt beadi 225 The towenendxs thedmphat head Pdcantiey a fifhe i nner
face of each of the fingers 24 is provided with a plurality of

transversely exbidardBagd twavpirs bf opioseeidripging €iagdrs 24 piojectdovwaivardly from the wi | |

be explained, are adapted to engage the outer faces 18a to 18d of the boss
12 of the val veoli&! TH# collit®3 apPAfgere244€ madie frdie slsghtly kesiliontinbetil 36 GRfi@ey

externally at 32 for connection to a device (e.g: a pneumatic or
el ectrical pom%&nnghhmﬂgqsgﬁgggghﬂghag 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 moveﬁmt 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
device (not illustrated) for applying |ongitudinal vibration to the shank
20. In use, the apparatus is positioned over the free-end of a valve stem
10 such 23 February 2006 5 that each the teeth 30 of eachR3ofebiley200@ers

24 of the collar 22 lie in contact with a respective one of the inclined
faces 18a to 18d of the valve stem boss 1¢. The torque- applying device is
then attached to the shank 20 as is the vibration device. Normally, the

vibration devi Ggy t#}ﬂth??eeﬁ:@ddf%&éﬁotfthéﬁﬁ eff 2400 fithe SMMBEID Mé inl coR@ESFitE He Shank

20 to vibrate In ongi tudi nal direction such that it noves to and fro

along its longitu %Egs PM tnd Egmpe I mpact
head 22 cont ac?@s CL 8%ﬁppere%fmé§d o&g?ﬂgd\??g ve s?gt%ﬁ‘@éé&ﬁﬂ ;[ﬁ he sane
time, the collar V,eS, Jo& f’@? k\ﬁ ﬁf
causing the fi ﬁg@V’é‘g “ﬁ“ﬁ?@%ﬁg&w 5‘3&?‘@ g yI’]gers 24
of the collar 23, thereby displacing th flﬂf‘aﬁ |nvvartg ggm ng the
el ongat e t eet h thwpvibeation devicawil beRptY §€5‘ “ﬁ'ﬁi“@@t"@l‘s“f %é?"ﬁ 2to 18d
of the valve stem boss 12. Thus, as the shank 20 noves upward[lq{@the val ve _
stem boss 12 awibrateeiny the\longituginel lirgetionasush that| it aaoveiaraadyfro Hleng: #9i d
upward and downward novenent of the valve stem 10 along its [ongitudinal

axi s causes dergitt;dmﬁlmhAaﬁﬂhaikezomves&wnwdrdlys,thdmnpwthdad%mmed, .
t hereby allowng the valve stemto be rotated by neans of the pneumatic or

other power t gglyuppédTace/16ufakie vilve soin BOSSIIRN A thRSamb tmiepthe vell@Rplmoveg devi ce
rotates the shank 20 or may cease prior to rotation of the shank 20. The

vibration devi ggwhivaiialy witheSiatd 45 ke BBlldr 28, cAusiely@E Bl DBBS the collar 26 to

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
18ato léd 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 dislodgcd, -
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. Thé powered hammer will provide the impact
in the downward direction, whereas the spring will provide the impaét 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 hamrer will provide the -
i mpact in the downward direction, whereas the spring will provide the

i mpact in the opposite direction. However, other types of vibration device
could be used. The enbodinent illustrated in Figs. 3 to 5 ZIFghiumae2006

pl anar drive plate 50 23 February 2006 6 from which a cylindrical
attachnent boss 52 projects perpendiculardy fromone face. A guide plate
54 is secured to the undersurface of the drive plate by neans of four cap

screws 56 and h%&mkﬁéfﬁg,damﬁﬁcﬂnﬁa%;mrg%ﬁﬁeggmg% BBt 2 dade? the

guide plate by neans 0 respective secu pin al so

by o110 ng. ongAZensREgA ey 1 G adolnhds SRR e ) BT AR oo™ ¥

pl ate 50 al so receives_and retajins_tw gpposed pairs of jaws 64, the inner
face of each | 830 ¥EFWLOG and RIS Bf%RPPF"éé'%'E‘H l&%%mﬁm itheguide ¢ he

faces of the valve stemboss and conprising laterally extending teeth 66,
correspondi ng plate bremeansenfia respeptiversheirmg pix MPMKQSWMMPW are
permtted a small degree of vertical novenent, being limted in the
downwar d di r ecivedge ingmbergi2gehichis @ihstmined o smoye verticadlycbycdidingangagerment houl der
67 in the guide plate and being limted in the upward direction by

abut ment of t hgithegdsebiardaétainkr plixe 58nder si de of the drive plate 50. The
guide plate al so receives and retains an inpact head 68. In use, and, as

illustrated in Fi g.Tﬁa#&&lﬁ@ﬁ@&@&%ib&ﬂﬂﬁﬁ%?wgfﬁwm’tmss such
e. iein

that the teeth 66 of t i'nner face of each jaw 6 contact with a

rAe\S; }nggi ?’gnoneinﬂér thlFor'eBdh R BLink HchifiedlB Rorfréipdrifto e inbinaih Y FS b8 §PSS 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 m the ﬁpward
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 forque 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 plate and tapered wedges also to vibrate. As the drive plate noves
downwardly, the inpact head 68 engages the upper planar face 16 of the
val ve stem boss 12. The downward novenent of the drive pl a2¥Febrh&9 2006!ses
the tapered wedges to nove downwardly with respect to the jaws, causing 23
February 2006 7 the jaws to deflect inwgrdly and causing the teeth of the
jaws to engage the outer faces of the valve stemboss. As the drive plate

roves upvar dl Y el fOAREIEWadl and BfishE Heftedth of 1 jhil'td dHizigh héButép! Ve
es e valv va

st em boss caus e stem™boss 12 and the ve ste 0 to be noved

upwardly, and the ypward and down 01 | lyve e i nues
e ong s ne PP BIve i g A oS b vt et Aerth bRl "
scal e or other depgsits on the valye stemto be | oosened, .t hereb
facilitating i theteethofitheigws path they Yﬁfsget“éﬂgfsﬁﬁ?’s? f §°W§P§d2@§'§é@? uating
the torque- inducing apparatus, either during or after vibratjon. The

vi bration devi valvewism 10 thbemiorsst ypyvasdly..qnd thepwardsanddepnpward metian afithe f i r st
enbodi nent. The enbodi ment of Fig.6 and 7 conprises a cuboidal cap 70

havi ng a r ecessalvd 2emrcontisues asiong@s thewibration indusingappanatus isactiated. {This'

proj ecting boss of the valve stem 10 with each wall of the recess 72
engagi Nng a cor ¢aseoadi Sgalooe odier tdeposits dni the valva stean to fbe tlbesetals shekébyof t he
valve stem10. It wll also be observed that two aligned apertures 74, 76

are provided i fefiiiing RPRabn\\The $al0é stérh tnaly GeA B rotated WY itudtRAR tHeABrquéDd | S

pl aced in position on the boss 12 of the valve stem 10, the apertures 74,

Ig e hg' i/gln \elgdé\‘%ﬂé%aﬁﬁh&ﬁiféiﬁ&ﬁd&%gdéxi hte® dilRtidn? OThe bibYatiol devidE thdje bOSS

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 cai: 70, as for the

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

to dislodge scale and other deposits from the valve stém 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
the valve stem 10 together. The upper end of the cap 70 irs al so provided
with a recess for -receipt of apparatus for applying a torque and

| ongi tudinal vibration to the cap 70, as for the previ ous2¥EFrdhpedry@006 As
for the other enbodinent, the cap 70 is first of all vibrated to di sl odge
scal e and ot her deposits fromthe val ve sien110 and then the torque 23
February 2006 8 applying apparatus is actuated to rotate the valve stem

(1t ol o B B YRR o Ml 16 S ™

1 0
annul us 92 and oPORSGHY e tedans 5 faf tentorde FatrbaAGet o onc Zﬁit her “and.
connected to the boss 12, secured by a.n shown in Fig. 10, the

apparatus for freei ﬁgst&@ M#MWPF@@S“%9%?@?’%&&*@59“@%&1@%6205% end

of which engages the upper end of the nut 98 retainin the wheel 90 in
posi tion on the velyestenp]0. Tﬁhmwu@lﬂa@omppmmemnuhsgaenﬁmns@ow 9%
transversely extending cross-piece 100 is provided. Two securing arns 102
are pivot al | yammged aetdightarighes te oresmothierand cafi@ctedtodhebose H2; kecared bph nuhe
cross-piece, the |ower ends of the arns 102 being forned into hooks 104

- which are arrapged to hook under a respective one of two opposed spokes
94. The upper end of the shank 96 is also provided with external threading

106 and a recess 10gsf@bwat lhaepigrrqot tHef a;%araﬁlgrfﬂﬁﬁ'eéxﬁgltﬁé QalvélRYinpRsednd 2

vi bration device respectively, as for the previous :
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
pivc->tauy 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 respectiv.e 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 engage'meﬁt 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 actuated. During downward notion of the shank 96, the engagenent
of the shank 96 with the 1lug 12 causes the valve stemto nove downwardly.
Upon novenent in the opposite direction, the engagenment of3 Féigudioobes
portions 104 of the arns 102 causes- the wheel and therefore the boss 12
and valve stem 10 to be noved upwardiy. g¢oontinuous upward and downward
novenent of the valve stemin this way di sl odges 23 February 2006 9 scale

and other depogihig 33(39%3} h@%ﬂ?itéﬁﬁal’l@ﬂﬁxﬁm Jtéin BEbd RhALEBy RidariPsitie Of the

rotation inducing her during or after vibration. The invention
is not restricted.to the d L) ' enbodi nents.  For
exanple, in théoet???%’fl?u%l%%geﬁ'gdea%ﬁe{%ur t?freii[r?g(o'gélrgrrgonnfs, the jaws need not be
cl anped to the boss_l12, by neans of a c i for |jed as,a result of
i npact  fromthe vi #ﬁﬂ%ﬂnwm‘mﬁg‘i &’2@? H%F“E"i ﬁﬁ%@%”&ﬁ@ﬂéﬂ% may be
urged into clanping engagenent with the boss hydraulically, pneunatically,
nmagneti cal |y, Fet example.ain|the Hrstippcand\andfpunth embodiments, the, jaws noed @pt beg next
to Fig. 11, there is shown highly di agrarrmati cally a fifth enbodinent.
This differs pelamped kotheboss 12y recans pba clamipingi foren applied as b agsult o€ impact

| ongi tudinally acting inpact force is applied nmanually rather than by a

power ed Vi br afhca thebdbratibs devida phistead,] arvinaudditiog.cthe jawsl Ay de urgel intover end
of the apparatus is adapted to firmy grip the tapered boss 12 on the end

of the val ve stRfipinglenpaghtén®with ik tboshydradically, pre@hativally, ngagreticdlypr 122
hol ding the jaws in place, as
' electrically or by any other suitable means.

Referring next to Fig. 11, there is shown highly diagrammaﬁca]ly 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. Tapéred 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 dbi-
di.réctional torque transfer device 132 coupled to the hydraulic actuator assembly via
a spring 130 and to a hand-bar 134 via a rotatable/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
itself part of a hydraulic actuator assenbly 128. Above the hydraulic
actuator assenbly is a bi- directional torque transfer device 132 coupled
to the hydraulic actuator assenbly via a spring 130 and t23 Bebhaaid2006 134
via a rotatabl e/reci procable tubular jar 136. The hand-bar 134 carries a
mass 138 that can be varied to suit the QPIication. For nore details of
the apparatus of Fig. 11, reference is n made to Figs. 12 and 13. The

tapered jaw arrangenept 0 conmpris four .i.dentical | aw 23
February 2006 MB?&@%%%W@@H%ofﬁlgtﬁpgffflbf’ggééogﬁgrlmsd'%%f%cf)égs 12 to
be gripped. The inner faces 142 of the jaw nenbers, 140 are bagically

pl anar but tapdf2 phthaiarsmenhers O arsbasicallep BSansT inppds PUPRSRd carry

teeth which are preferably upwardly directed as in _the earlier .

embodi nents. Thadsofdhese members and eairy teetie whish arerpseferably wpwerdly direstedegsdn
arcuate and received within arcuate dependi ng retai ner nmenbers 144 of the
tapered i nter kigecdariier entodinments. T2 radibidy outerssurfbces of thsfjaw menjbers Idser s 140
and the inner nenbers of the depending retainer nmenbers 144 carry

ci rcunf er ent i alrdybite aadifeceivéti withial efcuite degeatiiig rétainBahethivgs 143cofjtytapareder s in

position relative to the container nenbers 144. The upper ends of the jaw

menbers are caggifsbiihe Rtaided 9224 Fhe ikt facdsSofitheaRAHeberd 1 40 i BB MtleR
recess 148 in a pistonm nenber 150 of the piston assenbly 126. The pi'ston

0 ot S Tt 0 St a1
out v dly. pr o] get1ig, AMMLAR bblaidEe fi¥nBhid i SURRSA rAsbe S Rfhokidepoel Vel
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
assembl)" 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. | Ata
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

i nwardly 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 annul ar chanmber 162 to which hydraulic fluid can be selectively
provided via an inlet bore 164. At a distance above the. p2F3Fehud$Q006 t he
cylinder 152 there is- fixed to the cylinder by pins 166 an annul ar stop
menber 168. Between the stop nmenber 168 ajyd the piston 150 is a coi

spring 170, the stop nenber and piston having respective, nutually

engageabl e anvié%[%&% L@Weﬁmﬁgs%w@mvymrmy%‘ggﬁb%g ui d

to the chanber Istdn can be raised wthin the cy

typically by ahout m, 1o ther | he j . Lebruary, 2006 11
membors 140" A0S o EFihredd oh B oBR gloBl xR Wil R 51
the boss 12, the threads, on the er, faces, of .the_|aws_cogperating with

t he threads on !RME 1ages rth"'r?(t,aé%erﬁ)ﬁl‘i Fﬂah?latﬂéqﬁé'FénRQﬂ% %}Sﬂ&st"ﬁéﬂf&ﬁs in
position. By this neans the tapered boss 12 is gripped rigidly relative to
the cylinder 13@perqdchasy 3P iscgri nsndﬂyre}ﬁﬁéfsﬁmtbecylmdemgi%é%mmlemmods t he
jaws to be released, this being assisted by the downward force of the
spring 170 to ressure i chaniber d62:enables the jews toTheaeleased, thie bein§ Assisted bynthe
apparatus of Fig. 12 described thus far are connected to an upwardly

ext endi ng rod Hésmweal folve ofthedpring 1 70toadive aquickerelenserasfien. devi ce 132  shown
best in Figs. 11 and 13. The lower end of the rod 172 carries a rod portion

174 of smaller di ampkeylinder 15handbe kit f Big. Yhdesdiibed thab fie aftedhdeereged a
paddl e-li ke menber 176 which in plan view has the profile shown in Fig.

13, having a f iy 5 upihtily denifidirad 172 0% BBl difbo ARRBrbd Bnstid @icaWBRCh ar €
angul arly separated by 180 but are :
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
resp_ectively. | |
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, 18_4b 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, 184b. By this arrangenent, the paddle part 176 can be noved,
preferably by about 70, between two extrenes wherein the faces 180a and
182a, and the faces 18 Cb, 184b are in engagenment and whe2¥F¢briudig 2066es
178a, 184a and 178b, 182b are in engagenent respectively. The upper end of
the rod 172 carries the crossbar/handle bgr 134 which itself carries a
mass 138 which can be varied to suit the application. It will be noted from

Fig. 11 that t ' NEVHRA oths 1 @i - é.rﬁﬁgkgtahhﬁ 2b,
184a, 184b areq]gpon‘g%?og I'n tﬁgls'\’/gr%;tlfttj:sgﬁugﬁfect on anlc‘jm{e%g?f?%ggdgy e
menber 176 can { her.ef.or e di.splaced verti.cal Jromits posjti shown in
Fro. 11 23 FelbeiaripdsnErd fn SR lpional esatoh I hull aho s sPpGRlen PR |
transferring rotary torque fromthe rogtbﬂ the ¢ylinder 152, in either
rotational di r@gﬁwtﬁ‘ié}%ﬁ‘?ﬂg@@hﬁ’@ bwéé%ﬁ»ﬂbwﬁﬁ r 159 canype sbjested, g t he
direction of rotation of the rod 172, the cylinder 152 can be subjected to
a plurality of teltpdwmality ef pltemating eisquarfereptial jjolts(inpactssince sheseylinder K2 isy| i nder
152 is stationary in the time that the paddl e nenber is being noved

t hrough t he 70 statiodeey in the time thahthe paddlemembertis beingmeved teoughethe 30° vheres on
the fixed nenbers 182, 184. Furthernore, when the rod 152 is lifted to

di spl ace .the paddl syhEetontt twith eitiispeves of FRs ohOhe fiXled theémberp 18D, 18& st roke
there is an inpact of the paddle wheel with a retaining stop on the

cylinder 152 i pyth@moRIWaEn the fod 192 id liedtb BRplabARSpadaRaiheb N thefhembérsdr Opped

freely fromthis upper position, by manual releasing of thé crossbar 134,

the paddl e whegks 17dy faplleStop BE Be dttdfe Widrd ¥ arPimpabiCof AE pddidle WHEA WHIPAS
menber 134 and - |
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 stoi) 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
#pparatus 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 hence the valve spindle when rigidly gripped by the jaws, can be
subj ected to longitudinal inpacts in opposite directions. Furthernore, by
alternate cl ockwi se and anti clockw se rotations of the r2adFébtRarpR00he
crossbar 134 (shown displaced by 90 in Fig. 12), the cylinder 152 and
hence the boss 12 when gripped by the jawg, can be subjected to torque
with alternating circunferential inpacts. Fromthe aforegoing its will be
appreci at ed th%&ﬂgﬁ) The jaws can grip tapered spindles of various sizes
and enabl e the aﬁparatus to pull upwards against the spindle. 2) The
variable mass facilitates the cqontrolled use of the angul ar nment to
ol | ver the tor que. v BH Sieriis thh PP GF e S AEOMRIhe SRBiRciscen DORIoHa) o
frombeing . 23 February 2006 13 broken., 3) By altering the shape of the
j aw menbers, t I¢asikyip grinsqnare spindies, revad spiadies exindeed spigdigs pianyshanee spi ndl es,
round spi ndl es or indeed spindles of any shape. 4) Upward facing serrations
out on the jaw face4) ¥pwatrd facinghsemgtions dwbionghe jawyfuce mesultdn thehgrip beingect i on
is pulled upwards. 5) The nmass is variable to deliver nore (or |ess)
angul ar nonent tightehédas thérioplsettipndopaliedluptviedsi npact force. 6) The tapered
interlocking retainer serves to |lock the jaws when they have been
PydL aul i cal I)é engagsy The makdisSiariable @ Heliver ios {ofbdab)sangilie modishitudPwitht need
o be engage ,

which to control the impact force.

6) The tapered interlocking retainer serve;s 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 hydrauﬁc 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 ments, the manual operation of the fifth enbodi ment could be

achi eved by a powered drive, such as an air notor or hydraulic notor. 9)

- The "paddl e nenber” need not be of the shape illustrated propébdesy2006
enabl es a neans of breaking/taking up th&rotary drive to the cylinder. 14

CLAI M5 23 February 2006 1. Apparatus for freeing a seized val ve having an

el ongate valve actuating stem projectCh4IM&it of the valve, conprising

means for enabling the repeated application of an inpact force to the

val ve actuating st erh aippaatuaferlfieeing aGpipeivalve hatihg 8¢ blofgte v e niatisy
| ongi tudi nal axis. 2. Apparatus as clainmed in claim-1, conprising gripping

means for gri pragoRbEngoie 3HhE Jalvd, thmdr '%'&QEQQ .'tﬁyhgéateﬂhe val ve
actuating stem .3. Apparatus as claiﬁg% iérjlhclallfm , %EEI’EI the gripping

i atus as | e the gri ppi
Chaim s, aher or R Ra bt ibel el e faERALAL Hem Bt R mbliige o

proj ecting portg.0on: .val ve .actuating stem when an inpact force is
applied in a fitd;rg{hog%?%gﬁtsoﬁnglg'dhq#%\ﬁ'an i mpact force to be applied by the

gripping neans to the,projecting portion of the valve actuating stem in
the opposite di rect?bﬁ.%p#mﬁffpcgﬁ‘%g@ damcl, somprising grivpingmesns fner ei n t he
jaws conprise neans for enhancing the engagenent of the jaws with the
proj ecting por ErBRingand epgaging with a projecting portion of the valve actuating stem.

3. Apparatus as claimed in claim 2, wherein the gripping means comprises
a plurality of jaws. |
4. Apparatus as claimed in claim 2 or f:laim 3, Qherein thel gripping means
is arranged to grip and engage a projecting portion of thelvalve 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 actuatmg stem
in the opposite direction. |
5. Apparatus as claimed in claim 4, wherein the jaws mﬁpﬁse means for
enhancing the engagement of the jaws with the projecting portion of the valve
actnating stem.
6. App,a.ratv.is as claimed in claim 5, wherein the means for enhancing
“engagement of the jaws comprises a plurality of teeth members.
7. Apparatus as claimed in claim 6, whereiﬁ the teeth members are
elongate.
é. Apparatus as claimed in claim 7, wherein the elongate teeth members

arc



actuating stem 6. Apparatus as clained in claim5, wherein the nmeans for
enhanci ng engagenent of the jaws conprises a plurality of teeth nenbers.

7. Apparatus as clained in claim®6, wherein the teeth nmenbers are

el ongate. 8. Apparatus as clainmed in claim7, wherein the elongate teeth
menbers are 23 February 2006 15 aligned substantially perschebredty 200¢ to
the longitudinal axis of the valve actuati;ng stem 9. Apparatus as clai ned
in any of clainms 4 to 8, conprising a base portion to which the inpact

force is appli edlimdsumamwdmen@fwnﬂymamaudi@laﬁyabﬂaem%ié@uﬁs%pect to
the base portion in the direction of application of the inpact forcé, the
~base portion urgtfaig the gripping means i nto engagenent with the projecting
val ve actuating stem upon application of the inpact force. 10. Apparatus as

clainmed in claim9, go | Sl | e n_t he..base porfion and
on the gripping meang' @?ﬁ%i&n"gﬁ{"%ﬁﬁ?’%g%‘f%%gsr@ﬁs"q“mfﬁmgﬁ 2w th

por 1 o and 1 he e B i - BEb IR 35 WBuEints ermaamens sonamhieo or
ngagement i t h "B L0 P PO QAo g SURs poN eipbia dben of an
i npact force in.,one direction. 12. Apparatus as clainmed in claim 11, .
wherein the b as@e&mgo@p&m&gg theigaipping means into engagement with the projecting
valve actuating stem upon application of the impact force.
10. Apparatus as claimed in claim 9, comprising camming surfaces on the
' base portion and on .th-c gripping means for urging the gripping means into
engagement with the p1:oj ecting valve éctuaﬁng stem upon'mhﬁve movement of
the base portion and the gripping means. |
| 11. Apparatus as claimed in clélim 9 or. claim 10, 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. |
. 12. Apparatus as c}aimed in claim 1 1, wherein the base portion urges the
gripping means into engagement with the projecting valve actuating stem lipon
appliéaﬁon of an impact force towafds the stem. | |
13. Apparatus as claimed in claim 12, whérein the base portion comprises
a shank to which the impact force fs appliéd and the gripping means comprises a
collar whiéh 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.



gri pping nmeans into engagenent with the projecting valve actuating stem
upon application of an inpact force towards the stem 13. Apparatus as
claimed in claim 12, wherein the base portion conprises a shank to which
the inpact force is applied and the grippi-ng neans conprises a collar
which is slidably disposed on the shank and opposed jaws f28 Febrga§i2006
opposite sides of a projecting valve actugting stem the base portion and
the opposed jaws conprising carom ng surfaces for urging the jaws. in a

gripping. direction. 1&3Afsebaru@£swa289@m%@lmtﬂ ' wHePRR RS i R engg Lin claim

11, wherein the base portion urges the gripping neans | gerrent W th

the proj ecting. \ﬁ‘?ﬁ%ﬂﬁ%mg %gﬁgﬁt%mh%@wd“%%"g of .an i nggch‘fttt;]grce

away fromthe ste ara as c clal

i mpact force is, base n and t he gr| pp| ng means

conpri ses oppose ?mhagc Sorcegawagg:‘ﬁ? $¥°®i des of a projecting valve
actuati ng-stem the ?ﬁe‘g ortion and the opﬁ)osed Jaws conpri si ng carom ng
surfaces for urging P 91%‘%?“’6?4‘&;9 heredn the impacs forgeis applieds as
clajnmed in claim?2, conprjsi socket for engagenent wth the projecting
portion of the {&he as&@?@é’ﬂlah‘gﬂ@tgenplaﬁmemmplﬁs;sop;mse:ljmgfdrluaga@tg:ket to
the projecting portion. 17. Apparatus as claimed in claim16, conprising a
retaining nenbePPPdSﬁ@;s;dsttﬁh@rQJmogaalvtgmdummem,ubebasblpoiﬁ&ﬁaﬁ@ﬂjeet and the
projecting portion. 18. Apparatus as clainmed in claim17, wherein the
socket conpri sespposed jaws comprising camming surfaces for urging the jaws in a gripping

direction.

16. Apparatus as claimed in c!aim.?., comprising a socket for engagement
with the projecting portion of the valve actuating stem and means for securing the
socket to the projecting portion.

17. Apparatus as claimed in claim 16, comprising a retaining member
insertable into aligned apertures in the socket and the projecting portion. |

18. Apparatus as claimed in claim 17, wherein the socket comprises .
aligned apertures in opposed portions and wherein the retaining membet' passes
through one aperture in the socket, through the aﬁgt:ed aperture in the projecting
portion and through the, ﬁ.trthtér aligned aperture in the socket.

19. Apparatus as claimed in claim 17 or claim 18, wherein the retainiﬁg
member cpmprises a retaining pin.

20. Apparatl.ts as claimed in claim 1, comprising engagement means for
engaging a handwheel connected to a valve actuating stem.
21. Apparatus as claimed in claim iO, wherein the engagement means

comprise hook mearis for hooking under a porti'ott of the handwheel. |



al i gned apertures in opposed portions and wherein the retaining nmenber
passes through one aperture in the socket, through the aligned aperture in
the projecting portion and through the. further aligned aperture in the
socket. 19. Apparatus as clainmed in claim17. or claim 18, wherein the
retaining menber conprises a retaining pin. 20. Apparat us23Bebshdy906i n
claim1l1, conprising engagenent nmeans for l7engagi ng a handwheel connected to
a valve actuating stem 21. Apparatus as clainmed in claim20, wherein the
engagenent nmeans cO2@prApperdusas chivaedsinfciuim RO,oMicrsn thedotk me@lig i on .of t he
handwheel . 23 February 2006 17 22. Apparatus as clained in claim?21,

wher ei n t he hookoniegeBtoiaSpoinne Giech th@inhaBabick WappRedihi ch the inpact force
is applied. 23. Apparatus as clained in claim2 or claim3, including neans

enabl i ng the ¢l 05edsq Wiparibsn oAtk PG YEYS ASHAE) hitheShling O be

subj ected to inpact ~f es In a rotational direc Ive 10.the

| ongi t udi nal di i vial v stem 24, par at us,as, c¢lained in
claim 23, wher e@§%§°ﬁ§iyﬁ%£¢§%‘l’%‘8§ ﬂ}env Vﬁécmég'gas [ oﬁéjl#’_e b_}egtgﬁoolﬂppgpte
establ i shed by ans_ of rqtary. menper i ch can. be.. angul arly displaced
.in opposite dir W?%%F@ﬂéﬁ%g@%%ﬁ?w q‘l‘?ﬁ%‘g‘r%faﬂﬁ‘i@éﬁ rel ative
to the gripping neans. 25. Apparatus as clained in claim24, wherein the
angul ar di spl ac¥Bnt of the rot ary nmenber is--achievable manually or by

means of a powered drive. 26. Apparatus as clainmed in claim?24 or 25,
wherein said rotary e dnperatus as claimed in claim 23, wherein the impact forces in the

rotéﬁonal direction are established by means of a rotary member which can be
angﬁ.larly disi:laced in opposite diréctions betw;aen engagement with stop
members ﬁxed relative to the gripping means. -

25. Apparatus as claimed in claim 24, wherein the ang1ﬂ& displacement
of the rotary member is achievable manually' or by means of a powered dri\.'re.

.26. Apparatus as claimed in claim 24 or 25, wherein said rotary member is
displacesble longitudinally relative to said stop members whilst. remammg
engageable therewith, there béing prpvided to défine the extremes of the

longitudinal movement of the rotary member respective stop members,
engagementlof the rotary inember with said stop members providing said iﬁ:pact
forces along the longitudinal axis of the valve stem.

27. Apparatus as claimed in claim 24, 25 or 26, wherein said rotary
member is coupled to a mass which can be varied to suit the application.

28. A method of freeing a seized valve having an eloﬁgate valvg acmaung
stem projecting out of the valve, comprising repéatedly applying an impact force

to the valve actuating stem alternately in opposite directions along its longitudinal




di spl aceable longitudinally relative to said stop nenbers whil st renaining
engageabl e therewith, there. being provided to define the extrenes of the

| ongi tudi nal novenent of the rotary nmenber respective stop nenbers,
engagenent of the rotary menber with said stop nenbers providing said
~inmpact forces along the |longitudinal axis of the valve stZEWebdary200@r at us
as clainmed in claim?24, 25 or 26, whereingsaid rotary nenber is coupled to
a mass -which can be varied to suit the application. 28. A net.hod of freeing
a seized valve phgving an elongate valve actuating stem projecting out of
the val ve, conprising repeatedly applying an inpact force to the valve
actuating stemalterpatel y.in opposi,te directions along its. Longitudinal 23
February 2006 .18 agbzsi.‘A.‘n%@Pdﬂs ‘P}?gd"%@mbﬁa%_ WWPEF%I?P@?;‘“W%H
conprising application of a torque to the valve actuating stem 30. A

met hod as cl ai niOFAUEHP B Xplye o4uatingstedl-n the torque is appli ed :

simul taneously with the application of the inpact force. 31. A nethod as
clained in cl ai m 28,30nAgnathad asiedrimed tpuedaiin 28 aylerdin the dbriyue is appliedr epeat ed
application of the inpact force. 32. A nethod as clainmed in claim 28,

wher ei n t he val simultanesushy with ¢a application 6f thejpgatteorcé.or Si onal i npacts in
opposite rotational directions. G \CLIENT\O-9\616\2383\ WO RESPOL. WPD

3 31. A method as claimed in claim 28, wherein the torque is applied after -
the repeated application of the impact force.
32. A method as claimed in claim 28, wherein the valve is subjected also

to repeated torsional impacts in opposite rotational directions.
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