TOOL AND METHOD FOR EXTRACTI NG A VEAR LI NER Technical Field The present
invention is related to a tool and nethod for extracting a wear |iner,
particularly to a tool and nethod for extracting a wear liner froma marine
water jet shaft. Background War liners are used in the marine industry as
a jacket for marine water jet shafts, to prevent wear on the otherw se
exposed surface of the shaft. Over time, the liners becone worn which
necessitate replacenment thereof. To extract a wear liner froma shaft, the
i ner nmust be forcibly pulled of the shaft. Presently, renoval of the |iner
is initiated by the seal between the lip of the liner and the shaft. Two
screws are fixed to one end of the liner at opposed sides. A lever is the
used to pry the liner along the shaft wuntil the liner is freed fromthe |lip
seal. The liner is then extracted by pulling on the [iner. This manner of
exaction is difficualoorandpt MERHODNSORT DYrRAI BNB40 WEIR dewr bes a tool for
renmoving a clutch froma washing-machine notor. This tool conprises a
nounting plate with two guide screws which provide support for the central
bolt, threaded through the nmounting plate, and which is secured to the 1
mechanismto be renoved. A nut is then threaded onto the protruding end of
t he cent Fathbhotal abosdkd t he nounting pl ate.

The present invention 1is related to a tool and method for
extracting a wear liner, particularly to a tool and method for

extracting a wear liner from a marine water jet shaft.

Background

Wear liners are used in the marine industry as a Jacket for
marine water Jjet shafts, to prevent wear on the otherwise
exposed surface of the shaft. Over time, the liners become worn

which necessitate replacement thereof.

To extract a wear liner from a shaft, the liner must be forcibly
pulled of the shaft. Presently, removal of the liner 1is
initiated by the seal between the lip of the liner and the
shaft. Two screws are fixed to one end of the liner at opposed
sides. A lever 1s the used to pry the liner along the shaft
until the liner is freed from the lip seal. The liner is then
extracted by pulling on the liner. This manner of exaction 1is

difficult and time consuming.

US 5,349,736 describes a tool for removing a clutch from a
washing-machine motor. This tool comprises a mounting plate with
two guide screws which provide support for the central bolt,

threaded through the mounting plate, and which is secured to the



Rot ati on of the nut causes the bolt, and thus the nmechanism to be lifted
up, and the reaction force being provided by the guide screws. US 4,771,528
describes a tool for renobving out a spindle of a four-wheel drive vehicle
during mai ntenance. The spindle puller tool conprises of a base plate, a
pair of guide bolts, a puller bar, and a central bolt. The tool requires
the two guide bolts to be secured through the puller bar to the base plate,
and the central bolt. The puller bar has an internally threaded hole for
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forma cpanection belween the adhesiomor Sedewandy dgherishaf thy e taglde
provi des several clanping elenents, set screws, which secure the device to

t he coneS&Fegear in nmention to be renoved. These set screws are threaded
t hrough the tool body and are set near the end of the tool. The cl anping
el ements allow for a quick and easy association of the tool to the cone and
it elimudatds7heSA8cessicrybefs pTytm@ﬂtﬁercmﬂmoamng oahi ch spsthdbe aéneamﬁth

other toqls. US 4 174,558 describes a too r nDV|q r Wﬁ !
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tool comprises of a base plate, a pair of guide bolts, a puller
bar, and a central bolt. The tool requires the two guide bolts
to be secured through the puller bar to the base plate, and the
central bolt. The puller bar has an internally threaded hole for
receiving the central bolt, which 1is then screwed in to be
engaged with the end of the shaft. The central bolt provides the
axial thrust, and the puller bar pulls up the spindle in mention

with the aid of the two guide bolts.

US 1,355,028 describes a tool for the removal of cones or gears
from a shaft. This tool has a central adjusting screw which uses
a plunger to form a connection between the adjusting screw and
the shaft. The tool provides several clamping elements, set
screws, which secure the device to the cone or gear in mention
to be removed. These set screws are threaded through the tool
body and are set near the end of the tool. The clamping
elements allow for a quick and easy association of the tool to
the cone and it eliminates the necessity of prying the cone out,

which must be done with other tools.

US 4,174,558 describes a tool for removing a fan or a wheel from
a drive shaft. This tool has a hollow housing with central
adjusting screw at one end to form a connection with the shaft.

The housing 1is fitted over the hub and via slots in the housing



adj usting screw at one end to forma connection with the shaft.
is fitted over the hub and via slots in the housing 2 screws ar
into existing threaded holes in the hub. The central adjusting

The housi ng
e t hreaded
screw is

then tightened to renove the hub. Summary of invention The object of the
invention is to provide a tool for extracting a wear liner froma marine

wat er jet shaft which overcones or at |east partly aneliorates

sone of the

abovenenti oned disadvantages or which at |east provides the public with a
useful cheieps Jhe trobadedt heto psovd dasy fairdLmyalolafs waartHd nens, fHeom
marine water jet shafts, having varying di stances between the |[|eading edge
of the | FABErahdadheseritb ofcievsHat tthepr itaghgeseri pPi amayet hee di'dni ngs A
device in accordance with the invention will now be described by way of
exanple with reference to the acconpanying drawings in which: Figure 1 is
an expl oded view of a first enbodinent of a tool for extracting wear

| ne;f; ELAYL 8, 20 E S & d.0p i ew of a jacking menber of a tool for

I1ﬂﬁﬂ7—¥$gureﬁ%ﬂfr%rbotton1vieM/of t he j acki ng nmenber;

is atop view of a puller nmenber of a tool for

extracting
3 Figure 4

The object of the invention is to provide a tool for extracting

a wear liner from a marine water jet shaft which overcomes or at

least partly ameliorates some of the abovementioned

disadvantages or which at least provides the public

useful choice.

with a

The tool further provides for removal of wear liners, from

marine water jet shafts, having varying distances between the

leading edge of the liner and the end of a shaft.

Brief description of the drawings

A device in accordance with the invention will now be described

by way of example with reference to the accompanying drawings

in which:

Figure 1 is an exploded view of a first embodiment of a tool for

extracting wear liners;

Figure 2 1is a top view of a Jjacking member of a tool for

extracting a wear liner;

Figure 3 1is a bottom view of the jacking member;



extracting a wear liner; Figure 5is a bottomview of the puller nenber;
Figure 6A is a cross-section view of a skirt of the puller nenber fastened
to aliner having a fully threaded fastener; Figure 6B is a cross-section
view of a skirt of the puller nenber fastened to a |liner having a partially
threaded fastener; Figure 7 is an exploded view of a second enbodi ment of a
tool, for extracting a wear |liner, conprising a support nenber; Figure 8 is
a top view of a support nenber. Figure 9A is a cross-section view of the
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the puller nmenber and the °jacking nenber engaged with the shaft; Figure 9C
is a crosstsectimn aivesmwoflinerfirst enbodi nent of the tool engaged with a
shaft and a liner; Figure 10 is an isonetric view of a second enbodi nent of
an assenbled tool engaged with a shaft and a liner; and Figure 11 is a side
vi ew of rheusecdniks exiogt theentvicfv tdfe thaspalbkedméembtrengaged with the shaft
and a liner. 4 Detailed description of the invention The present invention
wi |l now be described with reference to the acconpanying drawings. Wth

referenceitordigiareid, £ tegksletoipnl lvi@h extract saiwearor | kner gufram a
shaft 6 such as a marine water jet shaft. Tool 10
member fastened to a liner having a fully threaded fastener;

Figure 6B 1is a cross-section view of a skirt of the puller

member fastened to a liner having a partially threaded fastener;

Figure 7 is an exploded view of a second embodiment of a tool,

for extracting a wear liner, comprising a support member;
Figure 8 is a top view of a support member.

Figure 9A 1s a cross-section view of the puller member engaged

with a shaft;

Figure 9B 1is a cross-section view of the puller member and the

jacking member engaged with the shaft;

Figure 9C 1is a cross-section view of the first embodiment of the

tool engaged with a shaft and a liner;

Figure 10 1is an isometric view of a second embodiment of an

assembled tool engaged with a shaft and a liner; and

Figure 11 1s a side view of the second embodiment of the

assembled tool engaged with the shaft and a liner.



conprises a jacking nmenber 12, a puller menber 14 and coupling mneans 16.
Jacki ng nenber 12 has a cap-like structure to fit over an end 7 of a shaft
6. End 7 of shaft 6 conprises a portion of shaft 6 not covered by the liner
5. The jacking nenber 12 may be nade fromany suitable materials such as,
but not limted to, steel. Wth reference to figure 2, jacking nenber 12
conprises a body 18 of a generally uniformthickness. Body 18 is preferably
circular and has planar surfaces on either side. Jacking nmenber 12 further

Conpr'Se%e@%EYéﬁrﬁ%ééﬁ}le&ﬂ“ﬂ% %9m£559%H¥§BB'”9 the body 18. On side 22 of
j acki ng nd integral with the body 18.

Wth reference to figure 3, at opposed side 24 of jacking nenber 12 the

fl ange 20 extends eyond t.he body, 18, The in er| I 6 I e 20
defi nes g% ?turg 2§1f6?”fhe j%% iﬂaw %@nb °q k?%@r%%%%ve an%ggﬁ%agggthe
end 7 Oftﬁhaé&c@mpﬂmﬁnﬁﬁ&&awﬁn¢ﬁmﬁture 28 is forned by body 18. \Wen
jacking nenber 12 is placed over end 7 of shaft 6, interior wall 26 engages
the sidewall of the shaft 6 and the end 7 abuts the body 18. Jacki ng nenber

12 may bgisyi tablyc.fosned wighrihe, igt %Bbﬁ?f 1pdi-ameten Qfr tdig aper tung 48
being larger than the dianeter of 5 the shaft. Preferably, jacking nenber

12 has ahin@rebi bromdaapipe el 6 hapch sa%lr‘il gmying arajerr tieth sl tdi difstlerl Cof
the shaft  Lhereby allowing g.ghese 17t DeLyeen, | aeking 1emely 1%,q0hd shaft

means 16.

Jacking member 12 has a cap-like structure to fit over an end 7
of a shaft 6. End 7 of shaft 6 comprises a portion of shaft 6
not covered by the liner 5. The jacking member 12 may be made

from any suitable materials such as, but not limited to, steel.

With reference to figure 2, Jjacking member 12 comprises a body
18 of a generally uniform thickness. Body 18 1is preferably
circular and has planar surfaces on either side. Jacking member
12 further comprises a cylindrical flange 20 circumventing the
body 18. On side 22 of jacking member 12, the flange 20 is level
and integral with the body 18.

With reference to figure 3, at opposed side 24 of jacking member
12 the flange 20 extends beyond the body 18. The interior wall
26 of the flange 20 defines an aperture 28 for the jacking
member 12 to receive and engage the end 7 of shaft 6. The base
of aperture 28 1is formed by body 18. When jacking member 12 is
placed over end 7 of shaft 6, interior wall 26 engages the

sidewall of the shaft 6 and the end 7 abuts the body 18.

Jacking member 12 may be suitably formed with the interior

diameter of the aperture 28 bkeing larger than the diameter of



6. A driver nenber 30 provides a torque force required for the extraction
of the liner by tool 10. Preferably the driver nenber 1is a jacking bolt.
The body 18 has a central internally threaded driver hole 31 for receiving
the bolt 30. Driver hole 31 nmay be |ocated at the central axis of jacking
menber 12, such that the centre of driver hole 31 is coaxial wth the
central axis of jacking nenber 12. The bolt 30 has an externally threaded
shank portion 32 and a pol ygonal head portion 34 connected at one end of

the shankyportj o 32. pQOPOSIE £, €Nd;s afy SRANK DAL 0N B2 1S a acontacdy @nd 35
which is configured to contact” shatt 6. ~ Preferably, contact end 35 is
poi nt ed diameuddethéd cor sédpbhdy fergerobhdni ndendiemedrd Pfofthshafltafe. In

an asse ed tool,10 . bolt 30 extend xiaIIy.tq%o QT%{'ver ol e %%1f
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30 into driver hole 31 noves contact end 35 into aperture 28. Continued
rotation of bolt 30, npbves contact end 35 into abutting contact with shaft

6. The cylindrical flange 20 has two bores 38 extending therethrough. Bores

38 extend radiald ymahge Pr @foer%pwidp@é all edord t hereentradu s ebrthée
j acking nmenber 12. Each bore 38 has an opening 40 at the side 22 of jacking
menber 12xbhdchicppbsele bpeed ngy 4oat B dePpeif ofallackihry dekirdy MeMbBRor es

gg are pretecaply,posLilongdeab gl apptyicall ¥ opposi {6 ends of ik addange
- driver hole 31 for receiving the bolt 30. Driver hole 31 may be
located at the central axis of jacking member 12, such that the
centre of driver hole 31 1is coaxial with the central axis of
jacking member 12. The bolt 30 has an externally threaded shank
portion 32 and a polygonal head portion 34 connected at one end
of the shank portion 32. Opposite end of shank portion 32 is a
contact end 35 which is configured to <contact shaft 6.
Preferably, contact end 35 is pointed or rounded to correspond
to a round indent on end 7 of shaft 6. In an assembled tool 10
bolt 30 extends axially through driver hole 31 generally
transverse to the planar surfaces of body 18. Rotation of bolt
30 into driver hole 31 moves contact end 35 into aperture 28.

Continued rotation of bolt 30, moves <contact end 35 into

abutting contact with shaft 6.

The cylindrical flange 20 has two bores 38 extending
therethrough. Bores 38 extend radially and preferably parallel
to the central axis of the jacking member 12. Each bore 38 has
an opening 40 at the side 22 of jacking member 12 and an opposed
opening 42 at side 24 of Jjacking member 12. Bores 38 are
preferably positioned at diametrically opposite ends of the

flange 20.



6 Coupling means 16 coupl e jacking nmenber 12 to puller menber 14.

Preferably, coupling neans are guide rods. Each guide rod 16 is externally
t hreaded at both ends 36 and 37. Threaded ends 36 preferably have a I ength
greater than the thickness of body 18. Threaded end 36 of each guide rod 16
has a suitable dianeter to be slideably inserted through respective bore
38. Wien coupled to the jacking nenber 12 each threaded end 36 extends
beyond side 22 of jacking nenber 12 and is exposed to receive a nut 44 to

thereby sgGUl End "R gME desr edub@et BackdrKi REmPBADED 12. pTha < Siaxies bet.ween
the | eading edge of liner 5 fromend 7 may vary fromone shaft to another.
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rovided. Alternatively, i.f |eading . edge of liner 5 is further fromend 7
Pess di spiraganeht €7 #éqafr§89%Tﬁ8ngangnﬂﬁghP€n§tﬁ¥%ﬁaq e QUi FodS 16

are thuspadjsustiedp19Ccaerdirt@dt o Stadiee dieiavessrd eadi ngiredge-Qfpldder 5
end 7. Wth reference to figure 4, puller nenber 14 has a generally
t ubul ar shapécantk e bempBberf ridm aagh sthrapfed mgnel i af s esteRdsaPesd not

limted, .tg. stee 14,i ontLi 0+ f gceive part, gf shaft
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t he pul |l ep peabery Iskcure the guide rod to the jacking member 12.

The distance between the leading edge of liner 5 from end 7 may
vary from one shaft to another. Displacement of threaded ends 36
of guide rods 16 beyond side 22 of Jacking member 12 may be
varied to accommodate the distance between the leading edge of
liner 5 from end 7. If leading edge of liner 5 is closer to end
7, in an assembled tool 10, greater displacement of threaded
ends 36 is provided. Alternatively, if leading edge of liner 5
is further from end 7 less displacement 1is required. The
fastening lengths of the guide rods 16 are thus adjusted

according to the distance between leading edge of liner 5 end 7.

With reference to figure 4, puller member 14 has a generally
tubular shape and can be made from any suitable materials such
as, but not limited, to steel. Puller member 14 is configured to
receive part of shaft 6 covered with a liner 5. Shaft 6 1is
inserted through puller member 14 till the puller member 14
abuts 1liner 5. In an assembled tool 10, puller member 1is
fastened to liner 5 and has a central axis which is aligned to

the central axis of the jacking member 12.

Puller member 14 comprises a collar 46 and a skirt 48,

preferably collar 46 and a skirt 48 are integrally formed. The



abuts liner 5. In an assenbled tool 10, puller nenber is fastened to |liner
5 and has a central axis which is aligned to the central axis of the

j acki ng menber 12. Puller menber 14 conprises a collar 46 and a skirt 48,
preferably collar 46 and a skirt 48 are integrally formed. The 7 collar 46
has an exterior wall 50 and an interior wall 52. Interior wall 52 defines a
channel 53. Channel 53 has a dianeter sufficient to receive shaft 6 but not
liner 5. Collar 46 has a rimb54. In an assenbled tool 10, rimb54 generally

faces sidg124r ofs j Reki ng, merberid2. JRim 54 hasd hkgadadt soupl | ng1holss, 58
for receiving threaded ends 37 of guide rods 16 through openings 60.
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figure 5 _collar 46 has an_engagenent surface 56 opposi.te to.rim54. The
skirt 48°ExP8RAL"TaliFRPEY #?on%éﬁggg ft SEePLEd upﬁd@ﬁe 4 6% to
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periphery of engagement surface 56 rt 48 has an exterior wall 62 which
is contigovRsinwthoipe 58x@éﬁ¢éﬁlﬁa|preoe§ﬁ tRé Oc §191dra r4 6! Gen oF B § TiE/or

vall 04 phhch, delings a 'PH{% LR Oho! 3fled NOrslall G dh LLRersS.

When sha IS |nserte roug 14 the interior wa
preferably corresponds to the thickness of flange 20. In an
assembled tool 10, openings 60 of coupling holes 58 are aligned
to openings 42 of bores 38. With reference to figure 5, collar

46 has an engagement surface 56 opposite to rim 54.

The skirt 48 extends radially from engagement surface 56,
generally parallel to the central axis of the pulling member.
Skirt 48 encircles the outer periphery of engagement surface 56.
Skirt 48 has an exterior wall 62 which is contiguous with the
exterior wall 50 of the collar 46 and an interior wall 64 which
defines a vestibule 66 for receiving shaft 6 with liner 5. When
shaft 6 1is inserted through puller member 14 the interior wall
52 of collar 46 contacts the wall of the shaft 6 not covered by
liner 5. Engagement surface 56 presents a surface for abutting
contact with the leading edge of liner 5. Insertion of shaft 6
into puller member 14 is restricted by engagement surface 56. In
an assembled tool 10, the interior wall 64 of the skirt 48

preferably is positioned over liner 5.

With reference to figure 6A, skirt 48 has an alignment hole 68
for a fastener 70 to be 1inserted therethrough. Fastener 70
secures skirt 48 to liner 5. Preferably fastener 70 is a screw.
In an assembled tool 10, screw 70 projects from interior wall 64

of skirt 68 to engage with liner 5. Preferably, skirt 48 has



52 of collar 46 contacts the wall of the shaft 6 not covered by |I|iner 5.
Engagenent surface 56 presents a surface for abutting contact with the

| eadi ng edge of liner 5. Insertion of shaft 6 into puller nenber 14 is
restricted by engagenent surface 56. In an assenbled tool 10, the interior
wal | 64 of the skirt 48 preferably is positioned over liner 5. Wth
reference to figure 6A, skirt 48 has an alignnent hole 68 for a fastener 70
to be inserted therethrough. Fastener 70 secures skirt 48 to liner 5.

Preferabky,fashengmnefe I§09e§cr6%w arfzihféﬁ asggnbhed toQlunkd, caer enilal
projects frominterior wall 64 of skirt 68 to engage with liner 5.
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preferabe,fe ed perp icu Second pair of ment holes 68.
The al i ganre@mmémt esob8sney .have tdremdiarg hdref e6abinyyathdveasthtewdihgl .es
are threaded. Screws 70 may be threaded for insertion into correspondi ng

t hr eaded " Rof 852185 | ?Fsﬂﬁ%%tdﬁ“>WPFﬁSr€F§r8H58398 figure 6B, screws 70 nay
be nodified in that screw 70 nmaybe partially threaded fromthe head 72 til
partway on the shank 74. Such a screw 70 is used where a vacant slot 8 in
the |inePcBetias W davagee t hheadded ifomotinskréaded. iThe upehresREdlipertion

of the Shepkadd Livgrews 70.engpoes vigth e, slat 8.8 1l thpgededs,

portion engages wt Ch -t hr eaded ignrent h
screws 70 may be modified in that screw 70 maybe partially

threaded from the head 72 till partway on the shank 74. Such a
screw 70 1is used where a vacant slot 8 1in the liner 5 has a
damaged thread or is not threaded. The unthreaded portion of the
shank 74 of screw 70 engages with the slot 8 and the threaded

portion engages with threaded alignment hole 68.

With reference to figure 7, in a second embodiment, tool 10
further comprises a support member 80. Support member 80 may be
made of any suitable material such as, but not limited to,
aluminium. With reference to figure 8, support member 80 has a
generally c-shaped structure for placement over shaft 6.
Mounted to either end of the support member 80 are tubes 82.
Preferably, support member 80 and the tubes 82 are integrally
formed. Each tube 82 receives a guide rod 16. Support member 80
may further comprise an extension pad 83 for contact to shaft 6
not covered by liner 5. Support member 80 brace guide rods 16

during extraction of liner 5 from the shaft 6.

Prior to using tool 10 to extract a liner 5 all locking studs
holding the liner 5 to shaft 6 are first removed leaving their
slots 8 wvacant. The end 7 of shaft 6 is inserted into vestibule

66 of puller member 14. Interior wall 52 of collar 46 contacts



Wth reference to figure 7, in a second enbodi nent, tool 10 further

conpri ses a support nenber 80. Support nenber 80 may be nmade of any
suitable material such as, but not limted to, alumnium Wth reference to
figure 8, support nenber 80 has a generally c-shaped structure for

pl acenent over shaft 6. Munted to either end of the support nenber 80 are
tubes 82. Preferably, support nenber 80 and the tubes 82 are integrally
formed. Each tube 82 receives a guide rod 16. Support nenber 80 nay further

conprise,aR €xt8Bsi QNoRad B3 fan1CMH agk 0 sShafill Gndiferfomerad-fyd igwer S.
Support nenber 80 brace guide rods 16 during extraction of liner 5 fromthe
shaft 6.aPrferthe dshAgngoefge0ofolexeradt dntieméprswall [Sdclkding kitifds8
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vacant . }'I‘[hglentgl%F gt?ésﬁzlft %Sll%ﬁ?nnsé?%gd lllﬁ{% véej’st ?)%\&Ilggl%gﬁ%#bep%l ?gr lérgrserrber
14. | ntepbsitwnahéd SRucl cbhtanl4dGnoent abbses9candfsisikdes alBoreyxd hel wpldd of
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aligned to slots 8 Wth reference to figure 9A puller nenber 14 is
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al i gnnen o] of - ski into vacant slots 8 in the surface of liner
5. Wth %8 e%§§€%§%63§igﬁ%%:§%, j acking nmenber 12 is placed onto

With reference to figure 9B, jacking member 12 1is placed onto
the end 7 of the shaft 6. End 7 1is received in aperture 28 of
jacking member 12 and abuts body 18. Coupling members in the
form of guide rods 16 are connected to jacking member 12. End 37
of each guide rod 16 is inserted into each bore 38 of jacking
member 12 through opening 40 and exits through opening 42. Guide
rods 16 are then connected to puller member 14. Each end 37 is
inserted through opening 60 in rim 54 and screwed into coupling
hole 58. Guide rods 16 may be screwed onto pulling member 14
prior to placing Jjacking member 12 over end 7. Threaded end 36
extends from side 22 of Jjacking member 12. A nut 44 is screwed
onto each threaded end 36 of each guide rod 16 thereby coupling
jacking member 12 to pulling member 14 and assembling the tool
10 to the shaft 6 and liner 5. Tool 10 can be assembled with the
varying distances between jacking member 12 and puller member
14. This 1is achieved by way of the guide rods providing for

varying fastening lengths.

10



the end 7 of the shaft 6. End 7 is received in aperture 28 of jacking
menber 12 and abuts body 18. Coupling nenbers in the formof guide rods 16
are connected to jacking nenber 12. End 37 of each guide rod 16 is inserted
into each bore 38 of jacking nenber 12 through opening 40 and exits through
opening 42. Guide rods 16 are then connected to puller nenber 14. Each end
37 is inserted through opening 60 in rimb54 and screwed into coupling hole
58. @uide rods 16 may be screwed onto pulling nenber 14 prior to placing

j acking pepherci2roves €nds Yguddreadesk enthab 5 exd endsrd ¢oim Sber 2 fng
jacking member 12. A nut 44 |s screwed onto each threaded end 36 of each
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ThIS i s achaeven by'w@ylvérw:memgardeﬂ}odsapsowmdﬂn@gfonemweryﬂﬁg ﬁ@uﬁnﬂﬁ ng

I th 10 Wth ref to f 9C.the | t ted At
(1 ver  miTbEr S0nCTRGh 1ot abhBH R GPEyLY" mERBRF. 30, “CoRtACE e H8 mives

into apephynes28nand ahis £néh 75 98k Shaf hefibe £ONLI NWEG cer ghiallli i1y Qfentidrver
menber 30 draws pul ling nenber 14 towards jacking nenber_ 12.
Si nul t anéBudPyfapbeaedohC of LT ver RehbEld JEME FHY ey’ MYR j3Tki ng

menber 12. u%llnzce P10 pBRRerond0 Jes ﬁﬁetsme&on{én{%& 530 PylkiaRg rmpder
14 and |1 ner nove as a unit. Initial rotations of the driver nmenber 30
br eaks t heal between the 1liner 5 the shaft 6 and further rotation

extracts the liner 5 along the shaft.

With reference to figures 10 and 11, to position support member
80 guide rods 16 are connected first connected to pulling member
14. Support member 80 1s then coupled to guide rods 16 by
inserting each guide rod 16 into the respective tube 82.

Thereafter, jacking member 12 is connected to the guide rods 16.

Where in the foregoing description reference has been made to
elements or integers having known equivalents, then such
equivalents are 1included as 1if they were individually set

forth.

Although the invention has been described by way of example and
with reference to particular embodiments, it 1is to Dbe
understood that modifications and/or improvements may be made

without departing from the scope or spirit of the invention.
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seal between the liner 5 the shaft 6 and further rotation extracts the
liner 5 along the shaft. Wth reference to figures 10 and 11, to position
support nenber 80 guide rods 16 are connected first connected to pulling
menber 14. Support nenber 80 is then coupled to guide rods 16 by inserting
each guide rod 16 into the respective tube 82. Thereafter, jacking nenber
12 is connected to the guide rods 16. Were in the foregoing description
ref erence has been made to elenents or integers having known equival ents,
then such, equivalents are included as if they were individually set forth.
Although—f%e—rnvention has been described by way of exanple and wth
reference to particular enbodinents, it is to be wunderstood that

nodi ficatiops.,and/ or inprovenents be made_.wi thoyt. departing fromthe
Soope or tsphr FENGF ERERROEAE GROL1 T8 SHIEECTiA P dP ot (gt g G adle T or
extracting gaténejef rofa@ ngngi@ siwat:er jet shaft conprising: a pulling
menber for fastening to the liner; a jacking nenber for engaging an end of
the shaft; coapPPhglﬂ%aﬂ%m?%ﬁ UplaTEERE 5@l HPRglABRBér to the jacking

menber; and a drh¥et; fEehoEONMSCIARANQUAR LhE LaCkhadsAREDEr o abut
the end of the shaft,
coupling means for coupling the pulling member to the
jacking member; and
a driver member connected through the jacking member to

abut the end of the shaft,

wherein actuation of the driver member extracts the liner

from the shaft.

2. A tool according to claim 1 further comprising a support

member.

3. A tool according to claims 1 or 2 wherein the jacking member

comprises an aperture for engaging the end of the shaft

4. A tool according to claims 1, 2 or 3 wherein the jacking
member comprises a body and a flange, wherein the flange 1is
level to the body on one side of the jacking member and at
the opposite side extends Dbeyond the plane surface of the

body.
5. A tool according to claims 1, 2, 3 or 4 wherein the puller
member comprises at least one hole, a fastener is inserted

through the hole to secure the puller member to the liner.

6. A tool according to claim 5 wherein the puller member has

four holes for receiving fasteners.
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wherein actuation of the driver nmenber extracts the liner fromthe shaft.
2. Atool according to claim1 further conprising a support nenber. 3. A
tool according to clainms 1 or 2 wherein the jacking nenber conprises an
aperture for engaging the end of the shaft 4. A tool according to clains 1,
2 or 3 wherein the jacking nenber conprises a body and a flange, wherein
the flange is level to the body on one side of the jacking nenber and at

t he opposite side extends beyond the plane surface of the body. 5. A tool

according t® €l Medordings 1 A WeeihRelBenpuhlerasEabes coamud ses at
| east one hole, a fastener is inserted through the hole to secure the

pul l er menber to the liner. 6. Atool according to claim5 wherein the

pul | er nber _has _four holes faor _receiving fasteners, 12 7. oal .
accordigg'tg EP%?nﬁgcaﬁ%%% n%9h51€é§t2n§P§%§%8 §CF@ﬁ§re@% %f%iéﬁ§%&%%%%nng
to claim?7 whesgidd thersHews tar @apawkiyabbyn theeadedkfrom head to partway

down the shank. 9. A tool according to any one of the preceding clains
further conprising a support nenber connected to the coupling neans

bet ween thenj agking oBrehqand the, peld i 89 FREDQIrccL@.iAgt Qala idECordivig A 0
any one of the preceding clains wherein guide rods couple the jacking
menber to taenpil$Erg nensepport member connected to the coupling means

between the jacking member and the pulling member.

10.A tool according to any one of the preceding claims wherein

guide rods couple the jacking member to the puller member.

11.A tool according to claim 10 wherein the Jjacking member
comprises bores and the puller member comprises corresponding
coupling holes whereby guide rods are inserted though the

bores to connect with the coupling holes.

12.A tool according to claims 10 or 11 wherein the ends the

gulde rod are threaded.

13.A tool according to any one of the preceding claims wherein

the deriver member is a bolt.

14.A method of extracting a wear liner from a marine water Jjet
shaft comprising the steps of:
securing a puller member to the liner;
mounting a Jjacking member to an end of the shaft, the
jacking member carrying a driver member for abutting the
shaft;
coupling the puling member to the jacking member; and

rotating the driver member,

13



I1.A tool according to claim10 wherein the jacking nmenber conprises bores
and the puller nenber conprises corresponding coupling hol es whereby guide
rods are inserted though the bores to connect with the coupling holes. 12. A
tool according to clainms 10 or 11 wherein the ends the guide rod are
t hreaded. 13. A tool according to any one of the preceding clains wherein
the deriver nenber is a bolt. 14. A nethod of extracting a wear liner froma
marine water jet shaft conprising the steps of: securing a puller nmenber to
the liner; opuntEAgeauhaaki-ngamepRernko 43avend Rhpkhe shalt tHhesndackiang
menber carrying a driver nmenber for abutting the shaft; coupling the puling
menber to theefalekiewt merblerg tawd 1instrati ng the driver nenber, 13 such that
upon rotation the driver nenber abuts the shaft to thereby extracting the
liner. 15. The method according to claim 14 further conprising a step of
coupl i ngla.soppontthedberccoadiheg p | €rainenber tprtbert eombhe sshep aofstep
coupling the_jacking nenber. 14 _

of’ coupling a support member to the puller member prior to

the step of coupling the jacking member.
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