| +1 APPARATUS %OR | NNER SURFACE CLEANI NG AND: OBJECTS MOUNTI NG ON THE

| NNER SURFAGCE 5°Field of the Invention The invention relates to an

apparatus for cleaning the inner surfacg of small hollow bodies and for
nounting an object onto the inner surface. Mrre particularly, the invention

relates to an apparatus for cleaning the inner surface of small hollow.

bodi es and 10 nounting strain gauges accurately on the cleaned inner

surface where the hollow space is narrow and inaccessible to human hands.
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preci se locations on the structure of interest is of great inportance in
order to ensure that 20 the data obtained fromthe strain gauges is
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en deciding how to carry out inst ntation work. 2 A lot of tine an
effort is spent to study where are the suitable nounting | ocations for

Background of the Invention

15
In structural testing, very often there is a need to measure applied loads on the
structures of interests. Strain gauges are commonly attached to certain surfaces of the
structure of interest to measure these applied loads. The mounting of strain gauges at
precise locations on the structure of interest is of great importance in order to ensure that
20  the data obtained from the strain gauges is accurate.

In general, a conventional standard procedure for mounting strain gauges includes the
following steps:

25 1. Cleaning the surface where the strain gauge is to be mounted on.:
2. Mounting the strain gauge. This usually involves mounting the strain gauge onto
the surface by means of an adhesive.
3. Connecting wires to the strain gauge.

30  In strain gauge mounting, surface cleaning is a critical process as the surface will directly
affect the quality of the bonding between the strain gauge and the surface. The next
important step is how to mount the strain gauge onto the planned location precisely.

It is obvious that accessibility to the surfaces for mounting strain gauges is one of the
35  important factors when deciding how to carry out instrumentation work.



straim gauges such.that the data collected fromthe strain gauges are
accurate and wuseful. Oten there will be situations whereby there is a
need to nmount strain gauges on 5 the inper surfaces of holl ow bodies,
especially in circunstances when the external profile. of the holl ow bodies
cannot be changed, such as by attaching strain gauges to the external
surface, the external profile wll be affected. Wien the planned | ocations
for nounting strain gauges are on the inner surface of a 10 narrow hol | ow
body with open ends, as the inner surface is inaccessible to human hands
due to the narrow space, it is not possible to clean the planned | ocation
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20  US Patent No. 5,619,925 issued to Karl-Heinz Seefried on 15 April 1997 discloses a
cleaning device for a cylinder of a printing press. The cleaning device has a beam —type
cleaning tool extending over the length of the cylinder gap open at the cylinder
circumferential and extending in the direction of the cylinder axis.

25 US Patent No. 6,390,105 issued to Donald Ramsey on 21 May 2002 discloses an
apparatus for cleaning the interior of small diameter pipes. The apparatus has high-
pressure rotary fluid distribution nozzles on a rotating bracket carried on a movable
platform.

30 US Patent No. 5,829,461 discloses an interior tank cleaning apparatus for tanks and
large pipes having muitiple nozzle heads on a rotating support bracket.

Whilst the above prior references disclose numerous forms of cleaning apparatus, there
does not appear to be any prior disclosure which is directed fo apparatus for inner
35 surface cleaning and objects mounting on the inner surface.



Summary of the Invention.5 According to one aspect. of the invention, an
apparat us is provided for surface cleaning and strain gauge nounting on

i nner surface of holl ow bodies with nary ow space inside. The apparatus
conprises a positioning support and an“operable |ever. The |ever passes

t hrough an opening at the center of the support and is operable to be
pivotally nounted 10 onto the support. The support has contacting walls,
which are profiled to match with the ~- inner surface profile where the
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hreaded member. The lever has two groups of pivot holes and an operation end, whlch

can be fitted with cleaning agent or strain gauge, and reach the target locations.

Still another aspect of the present invention is to provide an apparatus for inner surface
" cleaning and objects mounting on the inner surface, wherein said at least one threaded |
20 member is a cylindrical element having two opposite direction threads at the two ends 6n
its inner surface.

A further object of the present invention is to provide an apparatus for inner surface
cleaning and objects mounting on the inner surface, wherein the lever is provided with a

25  plurality of guiding openings along the length thereof for defining a path for movement of
the lever, which can provide one degree of freedom (purely rotation) and two degrees of
freedom (rotation and sliding).

Brief Description of the Drawings
30

The invention will now be further described by way of non-limiting examples, with

reference to the accompanying drawings, in which: - |

Figure 1 is a perspective view of an apparatus for inner surface cleaning and objects
35 mounting on the inner surface of a pr_eferred embodiment of the present invention.

Figure 2 is a simplified sectional side view of Figure 1 of the present invention.



Figure 3 is a sectional view along line A-A of Figure 2. Figure 4 is a
front view of a support of the enbodinment of Figure 1. Figure 5is a front
vi ew of the support body of the support, of Figure 1. Figure 6 is a front
vi ew of an extendi bl e nenmber of the suﬁ‘port of Figure 1. 5 Figure 7 is a
front view of a connector of the support of Figure 1. Figure 8 is a side
view of a lever of the enbodinent of Figure 1. Figure 9 is a sectional
view along line B-B of Figure 8. Figure 10 is a sectional view along |ine
B-B of Figure 8, wherein a piece of sand paper is attached to the support.
10 Fi gur &1gure 3ds g sgetianabyigy alonglinglAvA@f Figwee B- B of Figure 8, wherein a
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the supDgidud@ ih sdaielh BS 1evePtr RELrRRaPRABERLHG 20 IS formed at the

center of T1he support. Th ever has a cleaning end '88. The lever 80 is
i nser t ed Fighre 8d» asketiangkyiewglarg ling B-Bof Eigwre & body 15 of the support 10

such thas l; i ) ; ows a
Sl i 1 eiprd J0iCU SectihaPicalthg 1R e BUE Fifike 8 WS £ oo Bf Shtidpabers
pl aced i mitachesl todhe BaRBAIt. Fi gure 3 shows the support 10 nmounted within the
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hreads &Hashed todheBuUpRArt ace, the support 10 extends across the cross
ection of hollow body 200 with the contact walls 42 abutting the inner
surface of the hollow body 200 such that the support 10 is firmy held in
pl ace i ndletriledddasetiptiondy 200. The support 10 is used to provide firm
positioning support for the lIever 80 during surface cleaning and 30 strain
gauge _nounting. The support 10 is held firmy inside the hollow body 200
due flo Figite ilowhoiwsra perspective vievasf an exemplanl apparates fareiunaes clehning randr

surface QiralQYdugy mahing 0P thePiRtedtidf VRN AE aphaistds #taced into a hollow body
200. in accordance with the present invention, the apparatus comprises a support 10
and a lever 80. The support 10 has at least oné extendible member 40 joined to a
" threaded member 50 which is connected to the support 10 at the other end and an
- 20 opening 20 is formed af the center of the support. The lever has a cleaning end 88. The
lever 80 is inserted through the opening 20 in the central body 15 of the support 10 such
that the lever 80 extends into the hollow body 200. Figure 2 shows a simplified side view
( of an exemplary apparatus when the apparatus is placed in a hollow body. Figure 3
shows the support 10 mounted within the hollow cylinder 200 when viewed from the
25  accessible end of hollow cylinder 200. When in use, by turning threaded member 50,
which has threads on its inner surface, the support 10 extends across the cross section
of hollow b_ody 200 with the contact walls 42 abutting the inner surface of the hollow body
200 such that the support 10 is firmly held in place inside hollow body 200. The support
10 is used to provide firm positioning support for the lever 80 during surface cleaning and
30  strain gauge mounting. The support 10 is held firmly inside the hollow body 200 due to
reaction forces as well as frictional forces between the inner surface of hollow body 200

and the contact walls 42.
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5. Fi-gure 4 is a front view of an exenplary support 10. The support 10

I ncl udes a central body 15, two extendi ble nenbers 40 and two threaded
menbers 50. Figure 5 shows the centrausbody 15 of the support 10. 5 In the
present preferred enbodi ment, the central body 15 is el ongated and
generally rectangular in form tapering at both ends, when viewed fromthe
front. Each tapered end 12 has a threaded portion 18 that is generally
cylindrical in shape and has a threaded outer surface The openi ng 20 is

enerally_.elo ate i n shape and ex ends thr the central body 15.
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body 15 respecti vel connector. 10 connects the threaded portion 18 of

t he cent MAPUgR P a_@,e aﬁ@etqeétralwﬁlﬁéétmﬂgﬂ%m peipengdicyer torthe &ngémjmhaéls@nber
40 to forgnth@epunieeLd. kP usdh8 |§|Hrﬁﬁﬂ‘?éjmsléﬂé&'tﬁfbu§ﬁ tﬂé él&e H%%me nob%dy 15

engages wWith the threaded inner surface 52 at one“end 30 o he threaded

menbé? 5ECHBEPINRINGRIVRIdWle TRomeIPrgated algt 79 inthe besly eﬂaeﬂnver ﬁ@ﬁﬁ@? thabtheat t he

ot her engevef gblean bRIEpaARHanErEagH tltargdte threaded nenber 50 al so act as a -
means to adjust the external dinensi on of the support 10 by enabling the

extendi bl e
Figure 6 shows an extendible member 40 of the support 10. The extendible member 40

has a contact wall 42 at one end and a connecting portion 48 at the opposite end. The
20  connecting portion 48 is threaded on its outer surface. The contact wall 42 has a external
profile that matches with the profile of the inner surface of hollow body 200. Figure 7
shows a threaded member 50 of the support 10. The threaded member 50 is a hollow
P cylinder with two threaded segments at the two ends of its threaded inner surface 52,
which have opposite directions and interface with the extendible member 40 and the

25  central body 15 respectively.

The connector 10 connects the threaded portion 18 of the central body 15 and the
connecting portion 48 of the extendible‘ member 40 to form the support 10. The threaded
portion 18 of the central body 15 engages with the threaded inner surface 52 at one end
30  of the threaded member 50 and the connecting portion 48 of the extendible member 40
at the other end of the threaded member 50. The threaded member 50 also act as a
means to adjust the external dimension of the support 10 by enabling the extendible
members 40 to move away from the central body 15 such that the contact walls 42 abut
the inner surface of the holiow body 200 and to move back to their original position. The
35 threaded member 50 are turned to decrease the length of the support 10 until there is



nmenbers 40 to nove away fromthe central body 15 such that the contact
walls 42 abut the inner surface of the hollow body 200 and to nove back to
their original position. The 35 threaded nenber 50 are turned to decrease
the I ength of the support 10 until there is 6 enough clearance between the
I nner surface of the hollow body 200 and the contact walls 42 such that
the support 10 can be inserted into the holl ow body 200. The support 10 is
then inserted via the accessible end of the hollom/cylinder 200 up to a
convenient depth as shown in Figures 1 an 5 When the threaded nmenber
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surface of the hollow body 200.

Turning the threaded member 50 in the opposite direction causes extendible member 40
to move towards the central body 15. Consequently, the contact wall 42 moves away

- 20 from the inner surface of the hollow body 200 and the external dimension of the support
10 is decreased.

(o As the external dimension of the support 10 can be varied, the support 10 can be used
for hollow bodies of various cross-sectional dimensions, not just the hollow body used as
25 the example in the figure above, as long as the maximum external dimension of the
support 10 enables the support 10 to be firmly mounted onto the inner surface of the

hoilow body.

Figure 8 is a side view of the lever 80 of the preferred embodiment of the present
30 invention. The lever 80 is elongated, with a head portion 60 at the cleaning end 88 of the
lever 80 that is inserted into the hollow body 200. The lever 80 is generally an
elongated arm, having a operation end 89 and a head portion 60 when viewed from the
side. The head portion 60 serves as a means for attaching an abrasive material for
surface cleaning and provides for attaching a strain gauge for mounting. The pivot holes
356 75 and the elongated slots 70 extend through the sides along the length of the lever 80.



30 invention. The lever 80 is elongated, with a head portion 60 at the
cleaning end 88 of the lever 80 that is inserted into the holl ow body 200.
The lever 80 is generally an el ongat edr arm having a operation end 89 and
a head portion 60 when viewed fromthe  side. The head portion 60 serves as
a nmeans for attaching an abrasive material for surface cleaning and
provides for attaching a strain gauge for nounting. The pivot holes 35 75
and the elongated slots 70 extend through the sides along the | ength of the
| ever 80._7 The positions of elongated slots 70 and the pivot holes 75 are
al t er nat ddhenasiigns pEelprgaiedislots7q @\dethewot ireles B5 ata altesnased alngtkalepgthhe

I ever 80 dieviaps@pi votally nmounted onto the support 10. The 5 location of
the pivot holes 75 will depend on the distance of the planned |ocation(s)
for strain gauge nounting. The nultiple pivot holes 75 along the | ength of

one o]
the i pner e ARSI BRUAT B0S es Ry Uit G Bupfile e = 010
chosed suedation2f tighpiotthotes 2 will gepdnd ompfheodistihse ablantaiahried lobatio(shpar ¢ 10

at the pigyal, §lde %u figS bRl ﬂuﬁ@*égglvgpﬁolggr?$glpﬂlgwﬁ%lfc%*@‘?lg@gtthérh&eF%Ct

pl anned | ocatTom on t el nner I"ever
i's oper alﬁnébbcﬁtl@m paigestie dei mownted @t Netiouswobativys 20mhgt the dungn stuiface petiieng 20

unti | thﬁ, T%OVQ(‘ sm&lz%ozﬁo?ﬂbl@-c? ‘?éc éelﬂ él%ﬁ Iﬁbpﬁmgﬂlt %ﬁ%vegofiottg t he

tral nser
gﬁgpg?t Pa)'%aild mn@ted\é@éfw puppst KO1ad the pl\mh hofee?&eaustraﬁOgaLTQeesmamem 80 is
now I@g \Jfgﬂdorﬁne HB%Qa&:}:tl%teH?oééﬁer Ul th&ﬁ’n @wtfg]i%t & d”sﬁgh&?ﬁ%ﬁﬂ 2od, hr‘ﬁga g
ortion l®@r 801 IQ peerplle do bg(b'laegtedmtg ﬂne)hcltmebmdytmoabmmh\me operiiag 20wntilh t he

|
nner Stk gl gkl TG00 Sl R0 AESTRABATI T B, , o,
i nser t ed 40Rti® inspded trouah the gidedade SQ(Dfdllm slipperictibamhthel ahogen edro‘s hoie 750

coi nci degihb ledeh BoSTRE é@ghg?@gg& ﬁ;\%ﬁlyr%ﬁr%d %ﬂ%y kO pggel Op\f: I;I 3 mt h o

i nserted throu h the si central
| evel5 80408. ldwissiontausation, theuleverdBhist aperahle b bited Sm:,h tIﬁ‘aﬁ the dmatlipgrtioat i on

bl es I ong
Tho 1 et st ENger B0 i 230 RERCARl;Ead RySTRtbucP WR'ER iTef oSO o
backwar d$odp¢edrend isgfsef &urdhe B@Uhsngzsftgausuem dayige BEO0.pr of | I e of the el ongated
slot. This ensures that surface cleaning is done at

In another configuration, the lever 80 is operable to be inserted into the hollow body 200
20  until a chosen elongated slot 70 coincides with the side hole 30 of the central body 10.
The pin 400 is inserted through the side hole 30 of the central body 10. Similarly, the
lever 80 is now pivotally mounted onto the support 10. This configuration enables the
tever 80 to be operable to move forwards and backwards along the inner surface of
hollow body 200. The path of the forwards and backwards movement of lever 80 is

AT

25  guided by the profile of the elongated slot. This ensures that surface cleaning is done at
a precise planned location on the inner surface of the hollow body 200. The support 10
stabilizes the movement of the lever 80 by preventing sideways movement and slipping
of the lever 80 during the surface cleaning and strain gauge mounting operations.

30  Figure 9 shows the head portion 60 of the lever 80 when viewed from B-B direction of
Figure 8. The head portion 60 includes a holder 90, an attachment support 95 and head
attachment portion 85 assembled together. The holder 90 is a rectangular block with a
slot 97 at its top surface and a slot 92 at its bottom surface, resulting in the holder 60
having a “H" shaped cross-section as shown in Figure 9. The depth of the slots 97, 92

35  end about four ninth into the depth of the holder 90 from each side. The bottom edge of



a. preci se planned | ocation on the inner surface of the hollow body 200. The
support 10 stabilizes the novenent of the |ever 80 by preventing sideways
novenent and slipping of the |Iever 80 during the surface cleaning and
strain gauge nounting operations. 30 F@gure 9 shows the head portion 60 of
the | ever 80 when viewed fromB-B direction of Figure 8 The head portion
60 i ncludes a holder 90, an attachnent support 95 and head attachnent
portion 85 assenbl ed together. The holder 90 is a rectangular block with a
slot 97 at its top surface and a slot 92 at its bottom surface, resulting
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20  In an alternative embodiment, the central body 15 and one of the extendible members 40
may be made as a single piece rather than being separate pieces mounted together. In
this case, only one threaded member 50 is required to connect the extendible member

( 40 to the opposite side of the central body 15. This alternative embodiment is suitable for
' cases where the hollow cylinder 200 is very narrow.

25
It will be understood that most of the structure of the above example can be changed
without departing from the scope of the invention. For example, the number and position
of the pivot holes and the elongated slots can vary according to the planned location for
surface cleaning and strain gauge mounting.

30
The profile of the contact wall 42 may be changed to match the profile of the inner
surface of any hollow body. For example, if a hollow body has a square cross section,
the contact wall 42 may be a square disc instead of a curved one.



40 to-the opposite side of the central body 15. This alternative enbodi nent
is suitable for cases where the hollow cylinder 200 is very narrow. 25 It
wi |l be understood that nost of the structure of the above exanple can be
changed without departing fromthe scébe of the invention. For exanple,

t he nunber and position of the pivot holes and the el ongated slots can
vary according to the planned location for surface cleaning and strain
gauge nmounting. 30 The profile of the contact wall 42 may be changed to :
match the profile of the inner surface of any holl ow body. For exanple, if
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may be fornmed as a single piece, as long as there is a surface at the head
portion 60 to serve as a cleaning end for the attachnent of sand paper and

a strai n Theugefigivaiign of the head ipogtianBlsofathe [gves 80 h#y bé thargetiRe walbpeihelf t he
present LBl bt elbddingil the Fekd ot Bo hs Wohaids 00 fnd iR aaBhiiEnt"
15 support 95. The head portion 60 and the lever 80 may be formed as a single piece, as
long as there is a surface at the head portion 60 to serve as a cleaning end for the

attachment of sand paper and a strain gauge.

Many other variatiéns are possible within the scope-of the present invention which is only
20  limited as defined in the claims or elsewhere as indicated.



10 CLAIMS: 1., A surface cleaning apparatus for holl ow body conpri sing:
(a) at |east one extendi bl e nenber urgjng the inner contact wall of the
hol | ow body; (b) a support having said at | east one extendi bl e nmenber
joined to a threaded nenber at one end of the support and an openi ng at
the center thereof; and (c) an elongated | ever having a cl eaning end,
wherein the elongated | ever passes through the opening on the support and
sl idably deligigsby the support; whereby a rotational novenment of the

t hr eaded "menber causes the extendi ble nenber to nove in a direction
parallel to the |lengthw se axis of the threaded nenber so that the support
i s ext endabl y 4 syrfasg degningeanpatadusigr hallaw bedy eomaris®g: hol | ow body. 2. The

appar at us accor di ngaf 0 Gltfdadt snd'BRERIBIe IREHbEurbiRg He ARE: ddMiRRURM of TENbET
is acylindrical elenent having two opposite difection threads at the two

ends on the inner g hallow body eof 3. The apparatus according to claim1 or
2, wherein said at b?aSta Qﬂﬁaoﬂma@ﬁﬂ%g!d MBné%x@nalme%&ﬁgeﬂHhedfo The

appar at us accordi ng to claim1l wherein the lever Is provid

plurality of guidi rgthegasedigembsrortgonenrnd @H@@ﬁupﬁ@'ﬁ éB¢ af‘d?Ped@ﬂlaﬁlﬂ?fg a path
for novenment of thepl®Wdreoihdh can provide one degree of freedom (purely
rotation) and two degree of freedom (rotation and slidin 5. The

appar atus accor di ngt o AnaisRngalgterdish hadng A d‘F'ﬁ@‘"ﬂﬂ)e‘?ﬂcﬁg‘é’h?fﬁt‘Jl dofe

circular holes and &dippReaf epé{,eglrg,tsges @hm[[@ﬁ: tﬁ@pg)de%; oACHET Slighartt anl aim 1

wherein said at | east one extend nber includes a wall p05|t| oned at
an end thereof, andli¢®y hgld bhéi%e awwbwheée%atmam% mexeaert 10b B8 of i | e at

the mounting positigRa8éd afletBBecaists’ ¥ exfindithe fehbewidaldve in a
- direction parallel to the lengthwise axis of the threaded member so
that the support is extendably fitted to the internal surface of the

hollow body.

2. The apparatus according to claim 1 wherein said at least one threaded
member is a cylindrical element having two opposite direction threads at the
two ends on the inner surface thereof.

3. The apparatus according to claim 1 or 2, wherein said at least one threaded

member is a threaded nut.

4. The apparatus according to claim 1 wherein the lever is provided with a
plurality of guiding openings along the length thereof for defining a path for
movement of the lever, which can provide one degree of freedom (purely

rotation) and two degree of freedom (rotation and sliding).

5. The apparatus according to claim 4 wherein the guiding openings include
circular holes and elongated slots.

6. The apparatus according to claim 1 wherein said at least one extendible
member includes a wall positioned at an end thereof, and the wall has a
profile that is to match the profile at the mounting position of an inner surface
of the hollow body.



11 7. The apparatus according to claim1l wherein a strain gauge is
renmpbvably attached to the cleaning engd of the lever. 8. The apparatus
according to claim1 wherein an abrasive material is attachable to the
cleaning end for cleaning the internal surface of the hollow body. 9. A

surface ¢l eaniThg apshratus aicBo@tieIR BIBWPH' WherdiP @ ﬁ?éiﬁ géﬂ?éh@ rémMBedpipol | ow
body having an internal narrow space, conprising: | east one

ext endi bl e ner?é"@?h“tﬂ@lth%‘:l@ﬁ@“gﬁﬂ‘éPf@SH?‘éﬁE{ wal | of the hol | ow body; (b) a
support having said at | east one extendi ble nmenber joined to a threaded

menber at one _end of the support and an opening at the center thereof; and
(c) an elfongat’é® PEIFRUSaFFHYIRY cleLRIMg Tederelheani sPrasiee BRISAghIRd | ever

passes t hr oughttabRatid &NtH_Ccihirigend #R RN e istbndabliradaedrdhdtoldie
support; whereby a rotational novenent of the threaded nenber causes the

extendi bl e med98¥: to nove in a direction parallel to the |engthw se axis
of the threaded nenber so that the support is extendably fitted to the

i nt er nal surfaggw%f the _holl ow body, and the lever is o erabl ein
rotationd Cegrleaning and BN 98%? B1ouat @PRAERSRAthe Ier fallovappar at us

according to @@ymﬁnghn%tMQr@rfb@ﬁba@@dc@ﬁ Agiy: ext endi bl e menber is
operabl e to abut ar}il nner surface of the hoI | ow body. 11. The ap[)ar at us

according to clai m@ or & GaskeRs ?P‘t?'PfEm@Jb‘?JBP?r qrgmséhﬁwaﬁl sprtacbwat 88 ont o
t he inner surface qlﬁehaﬁ)v\hmdyow body and the | ever extends into the hollow
body such that the cI eaning end of the |l ever contacts the surface of the

i nner surface of tHB hold BHRPBEIFVINg saidmideag) gae sxigadiflecreabeidongd & ai m 1,

or 4 or 9, wherein 4 {heedRYehcRbVAtARS éhd @ﬁhe%bpgért 6RNBRWpkRBigRAItY s Wi th a
rotating or rot at| ng and sli di ng novenent he apparatus according to

claiml or 5 or 9, SRR &iFeeH@%dge of the opening
(c) an elongated lever having a cleaning end; wherein the

elongated lever passes through the opening on the support and
slidably held by the support; whereby a rotational movement of the
threaded member causes the extendible member to move in a
direction parallel to the lengthwise axis of the threaded member so
that the support is extendably fitted to the internal surface of the
hollow body, and the lever is operable in rotational movement or
rotational and slidable movement.

10. The apparatus according to claim 1 or 9 wherein an end of the extendible
member is operable to abut an inner surface of the hollow body.

11. The apparatus according to claim 1 or @ wherein the support is removably
mounted onto the inner surface of the hollow body and the lever extends into
the hollow body such that the cleaning end of the lever contacts the surface of
the inner surface of the hollow body.

12. The apparatus according to claim 1, or 4 or 9, wherein the lever provides a
serial of connecting points with a rotating or rotating and sliding movement.

13. The apparatus according to claim 1 or 5 or 9, wherein the edge of the opening
at the center of the support is able to provide firm guide to the lever to operate
only with rotating or rotating and sliding movement.



at the center of the support is able to provide firmguide to the lever to
operate only with rotating or rotating and sliding novenent. 12 APPARATUS
FOR | NNER SURFACE CLEANI NG AND OBJECTS;MOUNTI NG ON THE | NNER SURFACE
ABSTRACT OF THE DI SCLOSURE 5 A surface cleaning and or object nounting
apparatus on inner surface of narrow hollow bodies is disclosed. The
apparatus conprises a support (10), which is forned by at | east one

extendi bl e member (40) and a central body (15) joined with a threaded
LOTL - . ()

menber (5 j L het G _ no 0)..DQ onped at t he
Cent er Of %Pﬁﬁlr § .1[!. A o L O Iﬁ& -!-' e\ !'.‘. 80)
passes

havi ng a cl eani ng or/and rmunti'MlNNE_RBBRiFAG@erei n he Ieer 80)
t hrough the opening (20) at the center of the support (10) and is operable

to be rotational or/and sli t upport (10); whereby a

T ot at'éonal novenent of the@%gﬁeﬁﬂ%ﬁg%ﬁaéses the to extendi ble
nmb 0 f the. t (10) to.. i di ti llel to th

engt hui CeSUlERE AL ot madER 5GP or. e s RO ! CpRYIoY

gxt endablbpdies g disclosedt Theiapparatad canprises & wbpbrt €1 d) Olhievis foRAdd by ks 1 20
5 30 %ﬁe extendible member (40) and a central body (15) joined with a threaded member (50)

at its two ends thereof; and an opening (20) positioned at the center of the central body

10 (15) thereof; and an elongated lever (80) having a cleaning or/and mounting end (88);
wherein the lever (80) passes through the opening (20) at the center of the support (10)
~and is operable to be rotational or/and slidably mounted onto the support (10); whereby a
rotational movement of the threaded member (50) causes the to extendible member (40)
of the support (10) to move in a direction parallel fo the lengthwise axis of the threaded
15 member (50) so that the support is extendably fitted to the internal surface of the hollow

body.
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