1 METHOD AND APPARATUS FOR | NJECTI NG CHOCKI NG MATERI ALS FI ELD OF | NVENTI ON
5 The present invention relates to a nethod and apparatus for transferring
a settable fluent material into a cavity, and particularly although not
solely to a nethod and apparatus for injecting a chocking material or the
like into a cavity around a housing tube for supporting a bearing within
the tube. 10 BACKGROUND It is known to ude shims or chocks to support
machinery in a desired position and/or alignment with respect to a

supporting s ' ki ng
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support structure, and allowed to set to maintain the machinery in a
pre-arranged position and/or alignnment. Adjustment devices, such as
screwed suppBHELD GBINNENEMINt o initially bring the machinery into the
desired position and/or alignment. The screwed supports hold the nmachinery
20 stable while the fluent chocking material is being introduced and while

it is set4ing. TitRe paaeki Fenidrerdlatts t®ACReihbd hme spparatusoforsteinsfapriny iades a
strong and stable connection between the nmchi nerﬁ and itslfi; portin
structure. Ssdttahlsl fuestmatasiabinte psekity gnédpegicniarly althevghyeotsp 2 giethofl; es
and other cenentitiqus materials . e L. resl e
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stem tube beagisidStube for sappdrtifg & beatHpUwiehih theabert ai n the bearing at a
desired position  and alignment. A settable fluent chocking material is

typically introduced into respective annular cavities around the bearings

at each d qf tube. A 30 conventional way of introducing the
e BACKERTEN

chocki ng e cavities is by

It is known to use shims or chocks to support machinery in a desired position

and/or alignment with respect to a supporting surface.

15 It is also known to use a settable fluent chocking material that is introduced,
while fluent, between the machinery and a support structure, and allowed to set to
maintain the machinery in a pre-arranged position and/or alignment. Adjustment
devices, such as screwed supports, may be used to initially bring the machinery into
the desired position and/or alignment. The screwed supports hold the machinery

20 stable while the fluent chocking material is being introduced and while it is setting.
The chocking material, once it has cured or set, provides a strong and stable
connection between the machinery and its supporting structure. Suitable seftable
chocking materials include grouts, slurries and other cementitious materials, and
epoxies and other resins.

25

One application using the settable fluent chocking material is for securing
stern tube bearings in a ship’s structure to maintain the bearing at a desired position
and alignment. A settable fluent chocking material is typically introduced into
respective annular cavities around the bearings at each end of the stem tube. A

30 conventional way of introducihg the chocking material into the cavities is by

manually pouring the chocking material progressively into each tube cavity.



manual | y pouring the chocking material progressively into each tube cavity.
2 Chocking materials are available in container, e.g. cans. The nunber of
contai ners of chocking material required for a particular application
depends on the volume of the cavity to be filled. At tines, several
containers of chocking material nmay be required. To ensure that there is
an even distribution of the chocking nmaterial 5 wthin the cavity, the
feeding of the chocking material is carried out at a slow and steady rate.
However, the rate at which the chocking material is fed cannot be too slow
when the curing ofheeking myateiiale asé avadabdhdokéomtpingss &rg. atans.s The | nmibee| gf
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chocking material may be prevented fromsetting or curing before the,
cavity is fulray beirequatdwilo lensive that thereristanrdven disyribuion; afghe plockingoratagal
material jnto.the, cavity.in a.sufficiently short. tine.. ver, .if the
Chocki ng mt Si ey edeifiof 4% Fbeklis ot & Brior A ur
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unevenly distributed wthin the cavity and/or may contain voids. If the
cured chocki sigwreher thelcuhiag ov séttiag timecefithe chackinig matgriakistrelapeclyshert.giliet ¢ | e
whi ch can | ead,.to cracki and breakdown of the chocki erjal . lf ithe
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suffici entlyusparfeiRempyed OThe RmpeRitere Of tiecHIRkiRE inddterifdndy 4166 inflaghds to
set or cure, then the choCking material fed l|ater may not bond as well as,
or may nb@ bthedettinglor cuhmg imécki ng material fed earlier. This is likely

when the chocking material is fed into the cavity in batches, e.g. from
several containers. In this case, it is possible that the first batch of

chocki ng materi al Tht hdbckif frﬁéieﬂi'c{ltrﬁ%)‘ BE prdéhicd FBM seuiry blemﬁlegbbb@ref grdi ng
of a later batch is conpleted. If 25 the feeding of the |ater batch is not

carried out wavityiis fullefilled mith qheckiog materiahby ffeadsng the chocking material into the

cavity in a sufficiently short time. However, if the chocking material is not fed into

15  the cavity in a proper manner, for example is not steadily fed into the cavity, the

chocking material may be unevenly distributed within the cavity and/or may contain

voids. If the cured chocking material has voids or cavities, it tends to be more brittle

which can lead to cracking and breakdown of the chocking material. If the feeding of

the chocking material into the cavity is not completed in a sufficiently shert period,

20 i.e. before the material fed first begins to set or cure, then the chocking material fed

later may not bond as well as, or may not bond with, the chocking material fed earlier.

This is likely when the chocking material is fed into the cavity in batches, ¢.g. from

several containers. In this case, it is possible that the first batch of chocking material

that is fed into the cavity may cure before the feeding of a later batch is completed. If

25  the feeding of the later batch is not carried out within the curing period of the first

batch, the later batch of chocking material may not bond well with the first batch if

the first batch is substantially cured before the second batch comes into contact with

it. This results in weak bonding between batches of chocking material within the
cavity.

30



batch, the | ater batch of chocking material may not bond well with the
first batch if the first batch is substantially cured before the second
batch conmes into contact with it. This results in weak bondi ng between
bat ches of chocking material within the cavity. 30 -3 Hence, it is
accordingly an object of the present invention to provide a nethod and
apparatus for injecting fluent material @4 ch addresses the abovenentioned
di sadvant ages or which will at |east provide the public with a useful
choice. 5 BRIEF DESCRI PTION OF THE I NVENTION In a first aspect ,the present
i nventi on may be Hensgditys aegoadinglyisa obigskehibg present inyenionde prevgde? bl e

2 cavi ty ventithPPuRpR HF Shistind IRGACHNAURER AetBies Ihr ipqleRBagRl 270

the 10 net hadadanpgesomghich eil heleast ptovidothe Publig withanseful dgpien out | et port
of a reservoir to an inlet port of a punp, (b) connecting an outlet port
of the punp to the cavity filling port, (c) at least partially filling the

reservoirow P&Ih?ﬁ%iﬁnbﬁgéh%h%F%H#IW@N ng the punp to transfer the

fl uent ma?er reservoir to the "cavity, and (e) allow ng the
fluent material in the cavity to set to a solid. 25 The fluent material is
preferably a resin material, for exanple an ep [

. Xy resin, . or a ce itious

material . I n steplyafirstaspect tesprossnt @meavorpﬁ@vgmbamﬂigé%lé to de W&E‘ﬁ@tf%rm i d.
transferring a settable fluent material into a cavity, the cavity having a cavity filling
port and a cavity vent port, the vent port being located above the filling port, and the

10 method comprising the steps of:
(a) connecting an outlet port of a reservoir to an inlet port of a pump,

(b) connecting an outlet port of the pump to the cavity filling port,
15

(c) at least partially filling the reservoir with the fluent material,

(d) operating the pump to transfer the fluent material from the reservoir to the
cavity, and
20

() allowing the fluent material in the cavity to set to a solid.

The fluent material is preferably a resin material, for example an epoxy resin,
or a cementitious material.
25
In step (¢) the fluent material preferably sets to a rigid solid.

The cavity may be a substantially annular space between a shaft bearing and a
tube housing the bearing.
30
The fluent material may be made from a plurality of component materials

which are mixed together in the reservoir prior to operating the pump in step (d).



30 The cavity may be a substantially annul ar space between a shaft bearing
and a tube housing the bearing. The fluent material nmay be made froma
plurality of conmponent materials which are m xed together in the reservoir
prior to operating the punp in step (d). -4 The reservoir is preferably

hi gher than the punp and the fl uent nateg%al Is transferred fromthe
reservoir to the punp by gravitational forte. The fluent material is
preferably transferred fromthe punp to the cavity by 5 application of a

pressur sed gas ! $ut hesiPis brarduss 390t 3ACH: Ay RRATEL nybfY Rpfckonis™y

be broadly said to" bé an app rans a settable uent

mat eri al i nt Gamsfereed from théveseravir tey theguimphyegravieaiohyl fbidel i ng port and a
cavity vent port, the vent port being higher than the filling 10 port, and
t he apparatus conprising: a reservoir for containing the material to be

transferred into : ' .
chanber bei ng congggt@gﬁ{ %%{ gf‘%lgrefeg%ﬂg \%ﬁ@%ﬁﬁ%f@@%ﬁé eiltggﬁp
hi gher than tfsicaticiotiprebirised\aIteithe gunep.punp i s operable to alternately

de-pressuri se and pressurise the punp chanber allowing the material to
nove fromthe reservoir to the punp chanber when the punp chanber is

de-pressurised ang no¥idga! RSUPHE! bkerk TiAMRBE M4YThBréBBTRRE {ObE N PUTD

outl et port when € punp pressurised, so at the apparatus
transfers thepparitas faal transfeitigg & asteabloflneritandtéréal datei 4 yavitye thet davitphiaping Ranber

I s successively pressurised and de-pressurised and .the pu utl et .port is
connected t 6avityefiliaginopt and f icAyLHBFI Posts ths; vant pap) Being ﬁ@-ﬂgbgﬁéﬁﬁﬁﬂf%t her

conpri Se?(?r2%5{1{1%1tdd{@£ﬁiﬁrém§€d?nﬂr§si&9enabl e to permt novenent of the

mat eri al

a reservoir for containing the material to be transferred into the cavity; and

a pump having a pump chamber, the pump chamber being connected to the

15  reservoir, and the reservoir being higher than the pump chamber,

wherein the pump is operable to alternately de-pressurise and pressurise the

pump chamber allowing the material to move from the reservoir to the pump chamber
when the pump chamber is de-pressurised and moving the material from the pump

20  chamber to the pump outlet port when the pump chamber is pressurised, so that the
apparatus transfers the material in the reservoir to the cavity when the pump chamber

is successively pressurised and de-pressurised and the pump outlet port is connected

to the cavity filling port.
25  Preferably, the apparatus further comprises:

a first valve which is openable to permit movement of the material from the
reservoir to the pump chamber and is closeable to block movement of the material in
the opposite direction from the pump chamber to the reservoir;

30



reservoir to the punp chanber and is closeable to bl ock novenent of the
material in the opposite direction fromthe punp chanber to the reservoir;
30 5 a second valve which is openable to permt novenent of the nmateri al
fromthe punp chanber to the punp outlet port and is closeable to all ow

t he punp chanber to fill with the material noving fromthe reservoir to
the punp chanber; and 5 a punp driver forSalternately increasing and
decreasing the volune of the punp chanber, the increasing vol une
accommodating the material noving fromthe reservoir to the puy chanber,
and the material #gecond vplyspvidelnisinpenahle Wgnemrtam‘fwgf@reé?ﬁtwﬂ%@e

hanber to th ' i t] at: ' i ki t,
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chanber is afiyithn@e matétidMiovingfrerh shorserv6ie tthe pahpschambenand¢ase and

decrease the volune of the punp chanber; an application of pressurised gas
to the piston drives the piston in one 15 direction to decrease the vol une

f th hanber ; - t P J bgat i
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from the resgimpichathBer, (i ipUiERsiff) @6hele dc0ominodatds thetrhateniall mowng firoththepunp
chanmber. 20 This invention may_ al so be said broadly to consist in the
parts, el emerservaidto ftleeipumps chambery @gd heomatenal dbi e PHNR HP2BYEL bEMEat i on
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wher e speci f fflingHoeg &hen &iecvdlne bDthepuhiprchambeddecteabave known 25
equivalents in the art to which this invention relates, such known
equival el®s are

More preferably, the pump chamber is a cylinder in which a piston

reciprocates to increase and decrease the volume of the pump chamber;

an application of pressurised gas to the piston drives the piston in one

15  direction to decrease the volume of the pump chamber; and

a vent valve is opened to relieve the application of the pressurised gas to the
piston to allow movement of the material from the reservoir to the pump chamber to
increase the volume of the pump chamber.

20

This invention may also be said broadly to consist in the parts, elements and
features referred to or indicated in the specification of the application, individually or
collectively, and any or all combinations of any two or more of said parts, elements or
features, and where specific integers are mentioned herein which have known

25  equivalents in the art to which this invention relates, such known equivalents are

deemed to be incorporated herein as if individually set forth.
BRIEF DESCRIPTION OF THE DRAWINGS

30 A preferred form of the present invention will now be described with reference

to the accompanying drawings in which:-



deened to be incorporated herein as if individually set forth. BRI EF
DESCRI PTI ON OF THE DRAW NGS 30 A preferred form of the present invention

will now be described with reference to the acconpanying drawings in
which: -6 Figure 1 is a schematic view of an apparatus for injecting a
chocking material; Figure 2 is a schematic view show ng aspects of the

I njection process; 5 Figure 3 is an elevaiton view of a stemtube. DETAILED
DESCRI PTI ON OF THE I NVENTION 10 Wth reference to Figure 2, there is shown
a schematic view of a system used for i njectin fl uent ch Ckl n terial
into a cavity i nsFuaral ismpwhematic reyo &H§Pﬁﬂfﬁt“5 gqmgecq%ag %ﬁ@t ses a
punp or conpression drum?2 and a reservoir or mxing drum 4. A pipe 6 is
provi ded to connect an inlet port of the conpression drum2 to an outlet
port of the m Xxi nBigiferish schembfievipwashewirgchspedeool the ijectiongrogess;ng drum 4
s 15 situated at a | evel higher than that of the conpression drum 2.
Referring to Figure 1, the punp or conpression drum 2 conprises a piston
assenbly , a cov over 10 is tightly secured
to an open end o?{%u%ée%c |%%‘é¥hﬁg%§r0%a2ﬁt?rm%§so that an air-tight

encl osure is forned W|th| n the 20 cyI i nder 12. Ot her suitable securing
nmeans nmay al so be adopted. The piston assenbly 8 conprises a plunging rod
14 having a piston 18 at one end and a flange 16 at an opposite end. The

flange 16 sl ifes h?ﬁf gﬁ}g . The other end of each
guide rod 22°7s secureapjﬁC f(():Ig\\llﬁe)ir‘ e ro 22 25 serve as supports

and guides for the piston assenbly 8 and when the pi ston assenbly 8 is

actuated, the flange 16 slides down. The two guide rods 22 a
subst ant 1@l 1y paMith eferencediaFigis 2 dhere NLﬁhQ‘”Qla ﬁgeraﬁ%vw ‘Pffm%sﬁfeﬁ yredends

of the guide rolﬂ c&gﬁé ﬂqeh lré&gbd#gm{egalt infy §lcatily IdifiePd RibR™ QRASED e

within the cy ressi
tube. The system comprises a pump or compression drum 2 and a reservoir or mixing

drum 4. A pipe 6 is provided to connect an inlet port of the compression drum 2 to an
outlet port of the mixing drum 4. In the preferred embodiment, the mixing drum 4 is
15  situated at a level higher than that of the compression drum 2.

Referring to Figure 1, the pump or compression drum 2 comprises a piston
assembly 8, a cover 10 and a cylinder 12. The cover 10 is tightly secured to an open
end of the cylinder 12 by bolts 20 so that an air-tight enclosure is formed within the

20  cylinder 12. Other suitable securing means may also be adopted.

The piston assembly 8 comprises a plunging rod 14 having a piston 18 at one

end and a flange 16 at an opposite end. The flange 16 slides along at least two guide

rods 22. The other end of each guide rod 22 is secured to the cover 10. The rods 22

25  serve as supports and guides for the piston assembly 8 and when the piston assembly
8 is actuated, the flange 16 slides down. The two guide rods 22 are substantially
parallel to one another. Nuts 21 secured to the distal ends of the guide rods 22 limit

the upward travel of the piston assembly 8 within the cylinder 12 of the compression

drum 2. The space within the cylinder 12 below the piston 18 defines a pump

30 chamber having a volume which varies as the piston reciprocates in the cylinder 12.




drum 2. The space within the cylinder 12 bel ow the piston 18 defines a punp
30 chanber having a volune which varies as the piston reciprocates in the
cylinder 12. 7 In a preferred enbodi nent, the piston 18 has substantially
the sane dianeter as the inner dianmeter of the cylinder 12 to provide a
seal between the cylinder and the piston 18 as the piston slides within
the cylinder 12. In operation, the pistos748 slides wthin the cylinder 12
to pressurise and punp the fluent chocking material. The 5 plunging rod 14

is preferably centrally situated on the pistaon 18. referred
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surtace o E?ﬁw%ﬁérﬁ?ﬁneat%’rzofbtg@ hﬂuﬁﬁf‘ﬁz F@@ropﬁe@s‘éﬁl HtwE PR % (s):y%dee?c fhe

suitable materr al e or seal'ing rings.

1f2 i's provi dpiton I$hasothe pésaat siitiee withiipthercyRfides2cn érergting, theqristdn a8 shdme end
of the cyli nder 12 opposjte to the pjston assenbly 8. The stopper. st ops
the piston Yahin $ia pPNdsy ldotmprgsainse wad pummp dhe flugat ehncking: mglen s\ﬁgﬂwt he

piston 185 apfhnbfic SUOPPH phfferatl] ceﬁ&%p@ﬁua%éip e SEERRY 1 thd Pleferred

sur roundi ng cir nce o In"an alternate
form the st eppedinift,iaSsepl (not slelvii)ysedls bbmennhme)nnmmmeﬁmmrrsuﬁ’am at
the inner surface of the cylinder 12. Wien two such protrusi On}i are used,

they are pr ef}é’r%lﬂglerp%lml%ﬁé‘él ceft beatady of sybsr peothse S‘&Fﬁ?@‘h@late“& @ngd mayn e

same hei ght 0, (inder 12 such that when the piston 18 is in
contact wt h‘)% ﬁg% %fﬁ?l;eu%la%ﬁgnﬁ%he pi ston 18 is positioned substantially

parallel to the base of the cylinder 12. 20 The punp or conpression drum 2

includes a punp air inlet 28 and a vent or air tlet 30. The air
inlet 281@nd the &h¢ Cﬂmqeétl%%prsw@ﬁéwgﬁn%} legsbons; sierper Hgtw l%lktsa?amp%ﬁ?tt he
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piston 18 from moving downward beyond a point of contact between the piston 18
and the stopper 26. The stopper 26 is preferably a rim surrounding the inner
circumference of the cylinder 12. In an alternate form, the stopper 26 is provided by
15  two or more moulded protrusions at the inner surface of the cylinder 12. When two
such protrusions are used, they are preferably positioned directly opposite one another
and at the same height from base of the cylinder 12 such that when the piston 18 is in
contact with the protrusions, the piston 18 is positioned substantially parallel to the

base of the cylinder 12.
20
The pump or compression drum 2 includes a pump air inlet 28 and a pump
vent or air outlet 30. The air inlet 28 and the air outlet 30 preferably are pipes that
extend from the cover 10. However, it is envisaged that other suitable positions can
also be adopted.
25

A pressurised gas, preferably from a source of compressed air 31, 1s
introduced into the cylinder 12 via the air inlet 28. The force from the compressed air
acts upon a major upper surface of the piston 18 and pushes the piston 18, and
therefore the piston assembly 8, downward towards the stoppers 26 for pressurising

30  fluent chocking material contained in the cylinder below the piston.



25 A pressurised gas, preferably froma source of conpressed air 31, is

I ntroduced into the cylinder 12 via the air inlet 28. The force fromthe
conpressed air acts upon a major upper surface of the piston 18 and pushes
the piston 18, and therefore the piston assenbly 8, downward towards the
stoppers 26 for pressurising 30 fluent chocking material contained in the
cylinder below the piston. -8 In the pip8of the air outlet 30, there is
provided an air release valve 32 for controlling the venting or rel ease of
air fromwthin the cylinder 12 abqgve the pi.ston., 18 when the pist

assenbly 8 is act tEPiPgo it%femrﬁuﬁﬂéiﬁ?rﬁdwovsd FLAT TRlGasy VG 30 Bqur e
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chocking materi a omthe Teservolr or mxing drum4 and a punp outlet 36
for di spensi h§whee thd pistoh asdeorbly & ¢ avhtaedi talrisé iothetckndey! | nder 12 to a
filling port or spout 38 of a cavity, in a housing or stemtube 3, that is
to be infjected wth the fluent chocking nmaterial. The punp inlet 34 and
the punp geutlet 3 fk'hgl}gl i ner ) rred
form thes)purrp in?gt glﬁ(g?(t?ﬁg pg’?rlcrl)lpgut e({fr&g%ﬁg%gﬁgodﬁ izoirllie%dat@ggggﬁﬁg one
anot her but a#domnmeeiving et abockinghmatehiel fromrthe cesetveir Gomixsngdom deddwi t h a

punp outlet valve 37 for selectively_controlling the _flow of. .the fluent
chocki ng mat EPIinBIO“EiPts%(éF&régsﬁepﬁiﬁgtth%ﬂb%ﬁﬁﬁ‘ih“% aggial fromy &ﬁr‘?y}lg et I24P @ t he
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drum 4 is transparent
pump outlet 36 is provided with a pump outlet valve 37 for selectively controlling the

flow of the fluent chocking material dispensed from the pump outlet 36 for transfer
into the cavity in the tube 3 via the filling spout 38.
15
The reservoir or mixing drum 4 is preferably provided with an indicator 40
that indicates the amount of the fluent chocking material contained in the mixing
drum 4. The indicator 40 is placed within the mixing drum 4, and may be a dip stick
and/or may have a graduated scale. However, an indicator or graduated scale outside
20  the reservoir or mixing drum 4 can also be used if the mixing drurn 4 is transparent or
at least has a transparent portion to allow the level of the contents to be readily seen

from outside the reservoir drum.

The reservoir or mixing drum 4 further comprises a reservoir outlet 41 for

25  connection to the pump inlet 34 and for dispensing the chocking material from the
reservoir. The fluent chocking material is dispensed from the reservoir through the
reservoir outlet 41 and delivered to the pump or compression drum 2 via a reservoir
outlet pipe 6. The pipe 6 is provided with a reservoir outlet valve 44 for controlling

the flow of the chocking material from the reservoir or mixing drum 4 to the pump or

30 compression drum 2. The reservoir outlet 41 preferably is positioned proximate the

base of the mixing drum 4.



at least has a transparent portion to allow the level of the contents to be
readily seen fromoutside the reservoir drum The reservoir or m xing drum
4 further conprises a reservoir outlet 41 for 25 connection to the punp
inlet 34 and for dispensing the chocking material fromthe reservoir. The
fluent chocking material is dispensed fromthe reservoir through the
reservoir outlet 41 and delivered to theypunp or conpression drum2 via a
reservoir outlet pipe 6. The pipe 6 is provided with a reservoir outlet

valve 44 for controlling the flow of the chocking material fr m he.
reservoir or ni xiBefordrinteducing ﬂﬁeﬂl}mﬁﬁh@ﬁlf%m@@ﬁﬁgéﬁgit%cgimgn I
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is first introduced into'the reservoir or mxing drum4 progressively
until i t10r eathbeking metariad isdotroduced infe the ylindeftldd by the indicator 40. The

chocking material is preferably introduced into the reservoir and the 15
punpi ng operation comrenced w thout substantial delay such as to prevent
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or mixing drum 4 progressively until it reaches a satisfactory level indicated by the
indicator 40. The chocking material is preferably introduced into the reservoir and the

15 pumping operation commenced without substantial delay such as to prevent the fluent
chocking material from setting or curing before being transferred to the cavity via the
pump or compression drum 2. Individual component materials of the chocking
material are mixed in the mixing drum 4 by means of a stirrer (not shown). For
example, one suitable chocking material is a two-part resin comprising a primary

20  resin and a secondary activator or hardener. In this case, the primary resin and the
hardener are measured into the reservoir or mixing drum where they are stirred to

ensure they are well mixed before being transferred into the compression drum and

pumped into the cavity.

25 After mixing is completed, the pump outlet valve 37 and the air release valve
32 are opened. The reservoir outlet valve 44 is then opened to allow the chocking
material from the reservoir or mixing drum 4 to flow to the pump chamber in the
compression drum 2. As the reservoir or mixing drum 4 is at a height above the
compression drum 2, gravitational force causes the chocking material to flow from the

30  mixing drum 4 to the compression drum 2. The chocking material flows through the
pipe 6 and enters the compression drum 2 via the pump inlet 34. As the chocking

material enters the cylinder 12, air within the cylinder 12 below the piston 18 is forced



punp or conpression drum 2. |ndividual component materials of the chocking
material are mxed in the mxing drum4 by neans of a stirrer (not shown).
For exanple, one suitable chocking material is a two-part resin conprising
a primary 20 resin and a secondary activator or hardener. In this case, the
primary resin and the hardener are neasured into the reservoir or mXxing
drumwhere they are stirred to ensure-tiigey are well m xed before being
transferred into the conpression drumand punped into the cavity. 25 After
m xing is conpleted, the punp outlet valve 37 and the_air releas alve 32
are opened. ofih¢hmoesgte thopnmpueuttet 3galWhena postioh e the cheeking “&‘}t?"éﬂi/ e
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chocking material to flow fromthe 30 m xing drum4 to the conpression drum
2. The choclcilcrsgd.nateri al flows through the pi-pe 6 and enters the
conpression drum 2 via the punp inlet 34. As the chocking material enters
t he cyllﬁder 12, air within the cylinder 12 below the piston 18 is forced -
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Once the cylinder 12 is substantially filled up with the chocking material, the

air release valve 32 is closed, the pump outlet valve 37 is opened again, and reservoir

15 outlet valve 44 is closed. The closing of the reservoir outlet valve 44 prevents
backflow of chocking material back into the reservoir. Compressed air from source

31 is then introduced via pump air inlet 28 into the cylinder 12 to drive the piston
assembly 8 towards the stopper 26. The force of the compressed air from source 31

acts upon the piston 18 and that in turn acts upon the chocking material under the

20  piston to pressurise the material which is forced out through the pump outlet 36 to
deliver the chocking material via the cavity filling port or spout 38 on the tube 3 to fill

the cavity in the tube with chocking material. The steady injection of the chocking
material into the tube 3 avoids the formation of voids, air bubbles or cavities within

the chocking material in the tube 3. The ability to transfer the chocking material to the

25  tube cavity as soon as it has been mixed helps reduce the possibility that a portion of
the chocking material may cure even before it has been fed into the tube 3. The
system of the present invention provides a continuous process for injecting a

substantial batch of a chocking material into the tube 3.

30 The process of feeding the compression drum 2 with a batch volume of

chocking material and pressurising the batch within the cylinder 12 to force the




nove towards the cover 10 as the chocking material pushes the piston 18
upwards. Once the cylinder 12 is substantially filled up with the chocking
material, the air release valve 32 is closed, the punp outlet valve 37 is
opened again, and reservoir 15 outlet valve 44 is closed. The cl osing of
the reservoir outlet valve 44 prevents backflow of chocking material back
into the reservoir. Conpressed air fromldource 31 is then introduced via
punp air inlet 28 into the cylinder 12 to drive the piston assenbly 8

towards the stopper 26. The force_of {he conpressed, ai,f from [
acts upon t lsbogkirg materigl iyQitherfybe 3 §aq be FPPERIPS WY “P‘Ffebaé%ﬁﬁpﬁ@ﬁ&{%&%}al

under the 20 %ﬁgég{b{itgpﬁgéef%ﬂ%ﬁﬁ%ﬁ%ﬁgc terial which is forced out through

t he punp outt Iver Ing material via the cavity filling
port or spout 3 8 on the tube 3 to fill the cavity in the tube with

chocking material.The steady injection of the chocking. terial into the
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material into the tube 3 can be r ated with further .batches unt i e
tube 3 10s scavity vaek pRTf Pyspwtl"édwafcgﬁs araresdgy Ehé léﬁ"i %"."e\c)\[ﬂ? E‘“ﬁg ‘]'?“etr?ge to
Figure 3, th Ki i) is leSpdiTBiRA4 81 veRt Port 48 a3 MMty steadily filly in a
stern tube ﬁ’?ﬁ%gﬁﬁgﬁgﬁ% :Eﬁllgjnlaeggérltwor spout g% The spoutty38 S

posi tioned ayith tie chowieing emterial. t he stem tube 3 such that when the chocking

material is injected into the cavity in the stemtube 3, the chocking
mat eri al noves upward against gravity

In a preferred application, the cavity in the stern tube is an annular cavity

15 surrounding a bearing which supports a shaft. A stemn tube typically has a pair of
such cavities, one at each end of the stern tube, and each cavity carrying a bearing
which supports a rotatable shaft. Before the chocking material is injected into the
cavities, the shaft is pre-set into a desired position and alignment, for example by
adjusting radial set screws threaded in the tube and which provide an initial adjustable

20 support for the bearings. The chocking material is then introduced into the tube
cavity and allowed to cure or set to a hard solid. The hardened chocking material

fixes and maintains the bearings in the pre-set position and alignment, and provides a

stable support for the bearings even when under full operating load.

25 In an alternative application, the stern tube houses a shaft carried in bearings
located in each end of the tube, and the chocking material is pumped into cavities of
tube supports which surround each end of the tube. The tube is pre-aligned and then
secured in place by injecting the settable fluent chocking material into the cavities and
allowing the chocking material to cure and harden.

30
The steady pressure applied to the chocking material to pressurise it, the

movement of the chocking material against gravity when filling up the cavity in the



to steadily and progressively fill the cavity in the stemtube 3 with
chocking material. The cavity in the stern tube 3 is filled when excess
chocking material spills out from1l0 cavity vent port or spout 46 which is
arranged at a height above the filling port or spout 38. Air in the cavity
is expelled via the vent port 46 as the cavity steadily fills wth the
chocking material. In a preferred appli.qation, the cavity in the stern tube
is an annular cavity 15 surrounding a bearing which supports a shaft. A
stemtube typically has a pair of such cavities, one at each end of the
stem tube, aReh RMEN, tRMhtryduzaon vi thg chotieng matprialinta thesapitoat the Allmgrttabl e
shaft. Before the chocking material js.injected in t he. cav{(t' %hi(%lhe
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tube supports which surround each end of the tuybe. The tube is.pr | gned
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pressurijge ihvertiof indRidensuablel glohs, Ghariks mgd nather cahentious smaigrialy #3d when
filling up the cavity in the - 12 stemtube 3, the introduction of the
chocki ng matapokigh apdhoher esingavity at the filling port 38 located at or
near the | owest point in the cavity, and the cavity vent port which



| allows air in the cavity to escape when the chocking material is introduced

reduce the |ikelihood of the formation of cavities within the chocking
material introduced into 5 the tube cavity. This hel ps strengthen the
cured and hardened chocking material. Al though the invention has been
described by way of exanple and with reference to particular enbodinents,
it is to be understood that nodificationgand/or inprovenents may be nade
wi t hout departing fromthe scope or spirit of the invention. For exanple,
suitabl e settable fluent chocking materials for use in this 10 invention

i ncl ude set tGbA#MSy outs, slurries and other cenentitious materials, and
epoxies and other resins. - 13 CLAIMS 1. A nethod for transferring a
settable fluent naterial into a cavity, the cavity having a cavity filling

port and a cpvit YAMA&tho® @bt tradsh@rivgnl sepable fhiehnmatepiahind aatuvity, the dality
filling port, and the nethod conprising the steps of (a connectln

out | et port hofving ae&ﬂetyvﬂhlmgtp@rtaam HhEatypsat Pt eff&ﬂ‘ppo beingd @ﬁi’FFélc%qﬁoﬁﬁ an
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transfer the fl U%?céﬁk@ﬁﬂ?&néﬂt&ﬂﬁbﬂﬁ@fﬁ@@mﬁlw ah inlétort dfta manp,t y, and (e)
allowing the fluent material e cavity to set to a solid. 2. A nethod

as clainmed in cl abjrcanngoidrgamottics pert o the Fh‘ﬁtlktﬂlth? cavaty £i1HRgBef t i ous
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material is an e\?\ﬁﬁ’) pErafihi the ;ﬂﬁn&to ar¥Rir Rglflacht ehaériat drond thergseover af thehe
previ ous clains erein in step (e) the
10 cavity, and

(¢) allowing the fluent material in the cavity to set to a solid.

2. A method as claimed in claim 1 wherein the fluent material is a cementitious
material.
15
3. A method as claimed in claim 1 wherein the fluent material is a resin material.
4, A method as claimed in claim 3 wherein the resin material is an epoxy resin.
20 5. A method as claimed in any one of the previous claims wherein in step (¢} the
fluent material sets to a rigid solid.
6, A method as claimed in any one of the preceding claims wherein the cavity is
a substantially annular space between a shaft bearing and a tube housing the bearing.
25
7. A method as claimed in any one of the preceding claims wherein the fluent
material is made from a plurality of component materials which are mixed together in
the reservoir prior to operating the pump in step (d).
30 8 A method as claimed in any one of the preceding claims wherein the reservoir

is higher than the pump and the fluent material is transferred from the reservolr to the

pump by gravitational force.



fluent material sets to arigid solid. 6, A nethod as clained in any one of
the preceding clains wherein the cavity is a substantially annul ar space
between a shaft bearing and a tube housing the bearing. 25 7. A nethod as
claimed in any one of the preceding clains wherein the fluent nmaterial is
made froma plurality of conponent materials which are m xed together in
the reservoir prior to operating the punpin step (d). 30 8. A nethod as
clainmed in any one of the preceding clains wherein the reservoir is higher
than the punp and the fluent material is transferred fromthe reservoir to
the punp byd.gr avitraethothas cladmed in anyl oge ofi thecpreeding claims wdgreiny thenfluete of

the preceding cl.ai. rein the flue i ' { : t he
pump' 0. the RaSTiRyS By Batn B putPls s EBLAH B apb BRI SR 10
An appar at usiofiRg piithgnsferring a settable fluent material into a cavity, the

cavity having a cavity filling port and a cavity vent port, the vent port
bei ng higher than the filling port, and the apparatus conprising: a

i . purl. hyi ngAS appages A ERs iRk e Ml AMGAERLERPthed Helvithind iy
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the punp is operable to alternately de-pressurise and pressurise the punp
chanber al | ofiiling poticandethe ppdratup coropesipg:om t he reservoir to the punp

chanmber when the pu chanber .is de-pr [ ' naperial
from the punp CthPagIB’O{T °5W@t$wﬁbiﬁ?t§ﬁ§1p8rb§?%ﬁ%§gfﬂe\%ﬁ%pctagﬁ)é gr i s
pressurised, so tdyunpRavidy 3RRATAEHAMYeE,aR6 pamp dHambeabeingadonhectéch® the
reservoir to the cavity when the punp chanber is successively pressurised

and de- phessiesérveid, anddhe reseryoirpeingthigher fignithe purap gharhesd
wherein the pump is operable to alternately de-pressurise and pressurise the

pump chamber allowing the material to move from the reservoir to the pump chamber
when the pump chamber is de-pressurised and moving the material from the pump
chamber to the pump outlet port when the pump chamber is pressurised, so that the
15  apparatus transfers the material in the reservoir to the cavity when the pump chamber
is successively pressurised and de-pressurised and the pump outlet port is connected

to the cavity filling port.

11.  An apparatus as claimed in claim 10 and further comprising:

20 a first valve which is openable to permit movement of the material from the
reservoir to the pump chamber and is closeable to block movement of the material in
the opposite direction from the pump chamber to the reservoir;

a second valve which is openable to permit movement of the material from the
pump chamber to the pump outlet port and is closeable to allow the pump chamber to

25  fill with the material moving from the reservoir to the pump chamber; and

a pump driver for alternately increasing and decreasing the volume of the
pump chamber, the increasing volume accommodating the material moving from the
reservoir to the pump chamber, and the material in the pump chamber being
transferred from the pump chamber to the cavity, via the pump outlet port and cavity

30 filling port, when the volume of the pump chamber decreases.



to the cavity filling port. 11. An apparatus as clained in claim1l0 and
further conprising: 20 a first valve which is openable to permt nobvenent
of the material fromthe reservoir to the punp chanber and is closeable to
bl ock novenent of the material in the opposite direction fromthe punp
chanber to the reservoir; a second valve which is openable to permt
novenent of the material fromthe punp-thanber to the punp outlet port and
is closeable to allow the punp chanber to 25 fill with the naterial noving
fromthe reservoir to the punp chanber; and a punp driver for alternately
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punp chanberddcgeatdthealtinie/of the pummpehmubgr; out | et port and cavity 30 filling
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