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Description

Field of the Invention

[0001] This invention relates generally to a method
and apparatus for maintaining the external surface of a
tubular member free of scale, deposits, and the like. This
invention is particularly suited to the scraping and clean-
ing of protective quartz tubes used in the ultra-violet
sterilisation and/or disinfection of water and other lig-
uids, but is not limited thereto.

Background to the Invention

[0002] It is well known to use ultraviolet fight in the
sterilisation and/or disinfection of water. In addition, ul-
traviolet light may be used to effect other treatments or
reactions in fluids, including water and air. The ultravio-
let light is typically obtained from a lamp that is in the
form of a straight hollow tube of a material transparent
to ultraviolet light, especially a quartz tube. A quartz
sheath may also be used. Electrical connections extend
through the sealed ends of the tubes, and these electri-
cal connections are protected from contact with the fluid.
[0003] The surface of the ultraviolet lamp, or outer
sheath if used, tends to accumulate scale, deposits or
the like, especially after a period of continuous use. The
problems of scale and other deposits are partially acute
in the treatment of water. Accumulation of scale and oth-
er deposits on the surface of the tube reduces the trans-
mission of ultraviolet light from the lamp into the fluid.
This causes a decrease in the intensity of the light and
consequently the efficiency and effectiveness of the
treatment decreases. In the treatment of water, cleaning
of the outer surface of the tube may be required weekly,
daily or even more frequently, depending on the quality
of the water being treated.

[0004] Cleaning of the tubes could be effected by re-
moval of the tubes from the fluid and scraping or chem-
ical treatment. In the typical situation of use of a plurality
of tubes in a cluster, this might require partial disassem-
bly of the apparatus and extended down-time in the use
of the apparatus. ‘

[0005] Various methods have been developed for
cleaning of tubes without removal of the tubes from the
fluid, using brushes, wipers orthe like. One such system
is disclosedin U.S. Patent 5,266,280, issued November
30, 1993 to Hallett. In this system, a cylindrical UV-trans-
parent sheath is utilized to isolate a UV lamp from the
interior space of a reactor vessel. The sheath is sealed
in such a way as to isolate the UV lamp from the fluid.
A brush device is provided for brushing the exterior sur-
face of the sheath to remove materials deposited from
the fiuid. The brush device has at least two brushes with
bristles extending radially inwardly towards the sheath
as the brushes encompass the sheath. The brushes are
coupled together in spaced-apart manner on the sheath
with a device for reciprocating the brushes along the ex-
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terior of the sheath, preferably on a periodic basis.
[0006] U.S. Patent 3,462,597, issued on August 19,
1969 to Young, discloses a UV lamp system for water
purification that includes a wiper system for the protec-
tive sheath surrounding the UV lamp. The wiper system
comprises wiper rings made from Teflon™ or like mate-
rial not affected by UV radiation. The rings are spaced
apart from one another and are preferably split so that
they can be elastically or resiliently held on the outside
of the protective tube by a spring. The wiping ring is con-
nected to a ring holder which is engaged by a rod that
extends through an end of the reactor. The ring holder
is then reciprocated to provide a wiping action along the
protective tube to remove physical or biclogical materi-
als that have deposited on the outside of the tube. How-
ever, the system would seem to be inadequale to ac-
commodate dimensional variations in the protective
tube, which is normally made of quartz. Further, use of
wiper rings made of Teflon™ fluoropolymer or similar
material would not clean the quartz surface due to &) the
lack of a sharp, hard scraping surface (such as a razor)
andb) the inherent slipperiness of Teflon fluoropolymer.
[0007] U.S. Patent 3,562,520, issued on February,
1971 to Hippen, discloses the use of a wiper system to
routinely clean a protective quartz tube surrounding a
UV lamp. The wiper system includes a number of ring-
like wiper elements surrounding and in wiping contact
with the external surface of the protective tube. The wip-
er assembly is urged along the tube by a coil spring.
When water to be treated flows through the reactor, the
wiper returns to the other end of the tube to effect a wip-
ing of the area of the tube between the inlet and outlet.
This is said to ensure that the protective tube is free of
deposits during each start-up of the water purifying de-
vice.

[0008] U.S. Patent 3,904,363, issued on September
9,"1975 to Free, discloses a wiper system that is also
activated by water flow. However, for extended contin-
uous water flow, the protective tube would not be
cleaned. Water flow moves the wiper system to one end
of the tube and keeps it there. When the water shuts off,
the wipers descend to the base of the reactor under the
influence of gravity. The wiper system includes a flexible
semi-rigid plastic or flexible metal membrane. The mem-
brane may be a brush-like textured membrane of com-
posite or plastic material. However, the membrane is
very thin and is likely to be inadequate to remove stub-
born deposits on the protective sheath. Also, the plastic
version of the wiper would be subject to deterioration
under a high intensity UV radiation from high powered
lamps.

[0009] The inability of the devices disclosed in U.S. 3
562 520 and 3 904 363 to operate with a continuous flow
of water would mean that an extended water flow
through the device would result in the gradual build-up
of deposits on the protective tube. This would reduce
the transmittal of UV light, and consequently the effec-
tiveness of the UV radiation in treating bacteria.
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[0010] U.S. Patent 5 528 044, issued on June 18,
1996 to Hutchinson discloses use of a wiper assembly
having a rod that can be moved from outside the reactor
chamber to mechanically reciprocate the wiper assem-
bly. The wiper assembly has a plate with a plurality of
radial inwardly extending finger members that engage
the outer surface of the tube surrounding the lamp.
[0011] Additional patents are U.S. 4,482,809, u.s.
4,872,980, U.S. 5,006,244 and U.S. 5,418,370, all is-
sued to Maarschalkerweerd. In the devices described
in firstthree of these patents, the sleeve surrounding the
UV lamps becomes periodically fouled with foreign ma-
terials, and then requires manual cleaning to remove
such materials. The latter patent overcomes this disad-
vantage by providing a cleaning apparatus which incor-
porates a cleaning sleeve engaging a portion of the ex-
terior of the radiation source assembly and moveable
between a retracted position and an extended position.
THe cleaning sleeve includes-the chamber in contact
with part of the radiation source, which chamber is sup-
plied with a cleaning solution suitable to remove unde-
sired materials. Such a method and apparatus for clean-
ing tends to be relatively complicated and expensive.
[0012) US-A-5501 843 discloses a scraper assembly
for cleaning the outside surface of a tube, in which a
cage formed between two wiper cartridges is filled with
a scrubber material consisting of stainless steel turn-
ings.

Summary of the Invention

[0013] In view of the prior art and its disadvantages
enumerated above, it is an object of one aspect of this
invention to provide a scraper for removing deposits
from the exterior of a tubular member such as a protec-
tive quartz sheath in a simple and effective way.
[0014] Accordingly. one aspect of the present inven-
tion provides a scraper for the removal of deposits from
the exterior of a tubular member comprising:

an outer jacket defining an inwardly open circum-
ferential recess and two aligned axial openings,

a scraper élement in the form of an elongate resil-
jent wire bent to define a series of integral, concate-
nated, resilient segments, each pair of adjacent
segments being connected through a geniculation,
the geniculations being received within said recess
with at least one segment extending substantially
along a chord of the aligned axial openings,

whereby, in order to accommodate the tubular
member through said aligned axial openings, the tubular
member must deform said at least one segment out-
wardly, so that the resilience of the deformed segment
urges it inwardly against the tubutar member and caus-
es it to clean the tubular member as the scraper moves
axially relative to the tubular member.
[0015] A further aspect of the present invention pro-
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vides a method of removing deposits from the exterior
of a tubular member, the method comprising:

providing a scraper which includes:

an outer jacket defining an inwardly open cir-
cumferential recess and two aligned axial
openings, ‘

and a scraper element in the form of an elon-
gate resilient wire bent to define a series of in-
tegral, concatenated, resilient segments, each
pair of adjacent segments being connected
through a geniculation,

the geniculations being received within said re-
cess with at least one segment extending sub-
stantially along a chord of the aligned axial
openings,

and inserting the tubular member through said
aligned openings so as to deform said at least
one segment outwardly, whereby the resilience
of the deformed segment urges it inwardly
against the tubular member and causes it to
clean the tubularmember as the scraper moves
axially relative to the tubular member.

Brief Description of the Drawings

[0016] Two embodiments of this invention are illus-
trated in the accompanying drawings, in which like nu-
merals denote like parts throughout the several views,
and in which:

Figure 1 is an exploded, perspective view of the
main components of one embodiment of this inven-
tion;

Figure 2 is an axial sectional view of the primary
components seen in Figure 1, also in exploded re-
lation;

Figure 3is an end elevation of the assembled scrap-
er of which the parts are shown in Figures 1 and 2,
illustrating the theoretical positioning of one seg-
ment of a scraper element (made of bent wire), to
illustrate the principle of the invention; .
Figure 4 is a view similar to Figure 3, showing a tu-
bular member in transverse section passing
through aligned openings of a jacket member, with
the tubular member bending the scraper segment
out of position, thus creating inward pressure, al-
lowing the wire segment to clean a pertion of the
surface of the tubular member;

Figure-5 is an axial view of the scraper, showing a
number of wire segments; '

Figure 6 is an axial sectional view of a portion of the
main holding element of the second embodiment,
which is similar to the same elementin Figure 2; and
Figure 7 is a schematic side elevation showing a
tubular member, a scraper member, and means for
moving the scraper member alongthe tubular mem-
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ber.

Detailed Description of the Invention

[0017] The present invention provides a scraper for
removing deposits from the exterior of a tubular mem-
ber, such as a tubular quartz sheath. In particular em-
bodiments, the scraper provides a scraper element for
contacting the tubular member. Such a scraper element
may take the form of an elongate resilient wire held with-
in an outer jacket so as to present segments of the wire
extending along chords of aligned axial openings. In this
manner, the tubular member can be accommodated
through the openings only by deforming the wire seg-
ments outwardly. The resilience of the segments urges
them against the tubular member and longitudinal
movement of the scraper, resulting in cleaning of the
surface of the tubular member.

[0018] Attention is first directed to Figure 1, which il-
lustrates the four basic elements of the scraper 9 de-
scribed herein. The four elements are seen in axially
aligned but exploded relation, for clarity.

[0019] Shown atthe extreme leftin Figure 1 is an out-
er jacket 10, to the right of which is a scraper element
12, followed by a washer 14 and a circlip 16. While Fig-
ure 1 shows only one washer 14 and one circlip 16, it is
to be understood that the complete assembly requires
twe washers and two circlips.

[0020] As best seen in Figure 2, the outer jacket 10
has the shape of a hollow circular cylinder with an outer
cylindrical wall 18 and an inner cylindrical wall 20. In the
inner cylindrical wall 20 are provided two spaced-apart
grooves 22, each adapted to receive a circlip 16. Each
circlip 16 is sized so as to resiliently "snap" into position
within the corresponding groove 22. As best seen in Fig-
ure 1, each circlip 16 is a penannular member, shaped
such that the free ends 24 can resiliently approach each
other to make the effective diameter smaller and allow
it to be snapped into position.

[0021] The circlips 16 are spaced axially away from
each other to allow the inclusion of the two washers 14,
each lying immediately adjacent one of the circlips 16
(shown in broken lines within the jacket 10), and also
containing the scraper element 12, this lying between
the washers 14.

[0022] To avoid confusion, it should be explained that
Figure 2 shows each circlip 16 in two positions: both out-
side and inside the jacket 10, and similarly, each washer
14 is shown both outside and inside the jacket 10. The
inside positions for all such elements are in broken lines.
[0023] Returning to Figure 1, the scraper element 12
takes the form of an elongate resilient wire bentto define
a series of integral, concatenated, resilient segments
26, with each pair of adjacent segments 26 being con-
nected through a geniculation 28. The geniculations 28
are rounded. When so bent, the scraper element con-
sists of a series of relatively straight portions connected
in sequence by rounded portions. More accurately, the
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scraper element 12 of a preferred embodiment is formed
by bending a resilient wire to form a series of approxi-
mate triangles with blunt apices, in such a way that each
geniculation is at a location closely adjacent to, but not
coincident with, the locations of the geniculations which
are three segments away from the given geniculation in
either direction.

[0024] The scraperelement 12 is received within a re-
cess defined by the jacket 10 and the two washers 14,
this being identified by the numeral 30 in Figure 2.
[0025] As canbe seen in Figure 5, the result of bend-
ing the elongate resilient wire into the shape seen in Fig-
ure 1is that substantially all of the wire segments extend
substantially along chords of the aligned axial openings
32 which are defined by the washers 14.

[0026] Toillustrate theoretically what is happening, at-
tention is directed to Figure 3, which shows only a single
wire segment 26a extending along a chord of the open-
ing 32. Comparing Figures 3 and 4, it will be seen that
when a tubular member (shown in transverse section at
34 in Figure 4) takes up a central position within the
opening 32, it can only do so by forcing the wire segment
26a outwardly. However, because the wire is resilient, it
will seek to remain in the position of Figure 3, and its
outwardly deflection will cause it to push inwardly
against the outer surface of the tubular member 34, thus
allowing it to carry out a scraping and cleaning action
on the surface when the scraper 9 moves along the tu-
bular member 34. By arranging for substantially all of
the wire segments to press inwardly against the tubular
member in the same way, there will occur a multiple
scraping action which is highly effective and efficient.
[0027] As previously pointed out, Figure 5 is a more
accurate depiction of the scraper configuration.

[0028] Itshould be further pointed out that the number
of wire segments seen in Figure 1 is far less than the
actual practical number, which is closer to about 100.
[0029] In the embodiment shown in Figure 6, the left
side of the jacket 10a is changed to a simple inward pro-
jecting flange 36, which performs the same function as
the leftward washer 14 (in Figure 2).

[0030] Thus, it can be seen that the jacket 10, 10a,
with two or with one washer (held in place by a circlip
16) defines an inwardly open circumferential recess 30
and two aligned axial openings 32.

[0031] To enhance the scraping function of the scrap-
er element 12, the resilient wire may be non-round in
transverse section. Preferably the resilient wire has a
polygonal cross-section, which, even more preferably,
is a square cross-section,

[0032] It is to be understood that the scraper 9 would
be mounted in association with means adapted to sup-
portitin a position from which itcan surround the tubular
member, and can be moved axially relative to the tubular
member. This is schematically shown in Figure 7, de-
picting a tube 34, a scraper 9 connecled to a carriage
member 42 adapted to move longitudinally along a
threaded screw 44. As the screw 44 is rotated, the car-
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riage 42 will be moved to the left or to the right (depend-
ing upon the sense of the rotation), and will carry the
scraper 9 lorigitudinally of the tubular member 34.
[0033] While two embodiments of this invention have
been illustrated in the accompanying drawings and de-
scribed hereinabove, it will be evident to those skilled in
the art that changes and modifications may be made
therein without departing from the scope of this inven-
tion, as set forth in the accompanying claims.

Claims

1. A scraper (9) for the removal of deposits from the
exterior of a tubular member, comprising:

an outer jacket (10) defining an inwardly open

circumferential recess (30) and two aligned ax-
“ial openings (32),” T

a scraper element (12) in the form of an elon-

gate resilient wire bent to define a series of in-

tegral, concatenated, resilient segments (26)

each pair of adjacent segments being connect-

ed through a geniculation (28),
the genicutations (28) being received within
said recess (30) with at least one segment
(26a) extending substantially along a chord of
the aligned axial openings (32),

whereby, in orderto accommodate the tubular
memberthrough said aligned axial openings, the tu-
bular member must deform said at least one seg-
ment outwardly, so that the resilience of the de-
formed segment urges it inwardly against the tubu-
lar member and causes it to clean the tubular mem-
ber as the scraper moves axially relative to the tu-
bular member.

2. The scraper of Claim 1'in which the resilient wire is
non-round in transverse section.

_The scraper of Claim 1 in which the resilient wire
has a polygonal cross-section.

4. The scraper of Claim 1 in which the resilient wire
has a square cross-section.

5. The scraper of any one of Claims 1-4 in which the
bending of the resilient wire is such that a given
geniculation lies within the recess at a location
closely adjacent to, but not coincident with, the lo-
cations of the geniculations which are three seg-
ments away from the given geniculation in either di-
rection.

6. The scraper of any one of Claims 1-5 in which the
aligned openings are substantially circular, and in
which substantially alt wire segments extend sub-
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10.

stantially along chords of the aligned openings.

The scraper of any one of Claims 1-6 in combination
with means for supporting the scraper in a position
in which it can surround the tubular member, and
can move axially relative to the tubutar member.

The scraper of Claim 7 in which the bending of the
resilient wire is such that a given geniculation lies
within the recess at a location closely adjacent to,
but not coincident with, the locations of the genicu-
lations which are three segments away from the giv-
en geniculation in either direction, all geniculations
being rounded.

The scraper of any one of Claims 1-8 in which said
outer jacket (10) includes a cylindrical outer mem-
ber, a pair of annular washers (14) adapted to fit
within 8aid outer member in spaced-apart relation,
and a pair of circlips (16) for holding the washers in
place, the outer member having internal circumfer-
ential grooves (22) for receiving the circlips.

A method of removing deposits from the exterior of
a tubular member, the method comprising:

providing a scraper (9) which includes:

an outer jacket (10) defining an inwardly
open circumferential recess (30) and two
aligned axial openings (32),

and a scraper element (12) in the form of
an elongate resilient wire bent to define a
series of integral, concatenated, resilient
segments (26), each pair of adjacent seg-
_ments being connected through a genicu-
lation (28),

the geniculations (28) being received with-
in said recess (30) with at least one seg-
ment (26a) extending substantially along a
chord of the aligned axial openings (32),
and inserting the tubular member through
said aligned openings so as to deform said
at least one segment outwardly, whereby
the resilience of the deformed segment
urges it inwardly against the tubular mem-
ber and causes it to clean the tubular mem-
ber as the scraper moves axially relative to
the tubular member.

Patentanspriiche

1.

Abstreifer (9) zur Beseitigung von Ablagerungen
von der AuBenseite eines rohrfdrmigen Elements,
welcher folgendes aufweist:

einen auBeren Mantel (10), welcher eine nach
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innen offene Umfangsausnehmung (30) und
zwei ausgerichtete axiale Offnungen (32) bil-
det,

ein Abstreiferelement (12) in Form eines lang-
lichen, elastischen Drahtes, welcher derart ge-
bogen ist, daB er eine Reihe von integralen,
verketteten, elastischen Segmenten (26) bil-
det, wobei jedes Paar von angrenzenden Seg-
menten durch eine scharfe Biegung (28) ver-
bunden ist,

wobei die Biegungen (28) innerhalb der Ausneh-
mung (30) aufgenommen sind, und wobei sich we-
nigstens ein Segment (26a) im wesentlichen ent-
lang einer Sehne der ausgerichteten axialen Off-
nungen (32) erstreckt,

wobei das rohrenférmige Element zum Unterbrin-
gen des réhrenformigen Elements durch die ausge-
richteten axialen Offnungen das wenigstens eine
Segment nach auBen verformen muB, so dai3 die
Elastizitat des verformten Segments es nach innen
gegen des rohrenformige Element drangt und be-
wirkt, daB3 es das réhrenfdmige Element reinigt,
wihrend sich der Abstreifer relativ zu dem rohren-
féormigen Element bewegt.

Abstreifer nach Anspruch 1, bei welchem der ela-
stische Draht im Querschnitt nicht rund ist.

Abstreifer nach Anspruch 1, bei welchem der ela-
stische Draht einen polygonalen Querschnitt hat.

Abstreifer nach Anspruch 1, bei welchem der ela-
stische Draht einen quadratischen Querschnitt hat.

Abstreifer nach einem der Anspriiche 1 - 4, bei wel-
chem der elastische Draht derart gebogen ist, daf3
eine gegebene scharfe Biegung innerhalb der Aus-
nehmung an einer Stelle dicht angrenzend, aber
nicht zusammenfallend mit Stellen der scharfen
Biegungen liegt, die drei Segmente von der gege-
benen scharfen Biegung in jeder Richtung entfernt
sind.

Abstreifer nach einem der Anspriiche 1 - 5, bei wel-
chem die ausgerichteten Offnungen im wesentli-
chen kreisférmig sind, und bei welchem sich im we-
sentlichen alle Drahtsegmente entlang von Sehnen
der ausgerichteten Offnungen erstrecken.

Abstreifer nach einem der Anspriche 1 - 6 in Kom-
bination mit Mitteln zum Stutzen des Abstreifers in
einer Position, in welcher er das réhrenférmige Ele-
ment umgeben kann und sich axial relativ zu dem
réhrenférmigen Element bewegen kann.

Abstreifer nach Anspruch 7, bei welchem der ela-
stische Draht derart gebogen ist, daB eine gegebe-
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10.

ne scharfe Biegung innerhalb der Ausnehmung an
einer Stelle dicht angrenzend, aber nicht zusam-
menfallend mit Stellen der scharfen Biegungen
liegt, die drei Segmente von der gegebenen schar-
fen Biegung in jeder Richtung entfernt sind, wobei
alle scharfen Biegungen abgerundet sind.

Abstreifer nach einem der Anspriiche 1 - 8, bei wel-
chem der auBere Mantel (10) ein zylindrisches &u-
Beres Element, ein Paar von ringférmigen Unterleg-
scheiben (14), die dazu geeignet sind, in das auf3e-
re Element in beabstandeter Beziehung zu passen
und ein Paarvon Sicherungsringen (18) umfaft, um
die Unterlegscheiben an Platz zu halten, wobei das
auBere Element innere Umfangsnuten (22) zur Auf-
nahme der Sicherungsringe hat.

Verfahren zum Entfernen von Ablagerungen von
der AuBenseite eines rohrenfémigen Elements,
wobei das Verfahren folgendes aufweist:

es wird ein Abstreifer (3) vorgesehen, welcher
folgendes umfapt:

einen auBeren Mantel (10), welcher eine
nach innen offene Umfangsausnehmung
(30) und zwei ausgerichtete axiale Offnun-
gen (32) bildet,

und ein Abstreiferelement (12) in Form ei-
nes langlichen, elastischen Drahtes, wel-
cher derart gebogen ist, daf3 er eine Reihe
von integralen, verketteten, elastischen
Segmenten (26) bildet, wobei jedes Paar
von angrenzenden Segmenten durch eine
scharfe Biegung (28) verbunden ist,

wobei die Biegungen (28) innerhalb der Ausneh-
mung (30) aufgenommen sind, und wobei sich we-
nigstens ein Segment (26a) im wesentlichen einer
Sehne der ausgerichteten axialen Offnungen (32)
erstreckt,

und das rohrenférmige Element wird durch die aus-
gerichteten axialen Offnungen derart eingefdhrt,
daR wenigstens ein Segment nach auBen verformt
wird, wobei die Elastizitat des verformten Segments
es nach innen gegen des réhrenférmige Element
drangt und bewirkt, daB3 es das réhrenfémige Ele-
ment reinigt, wahrend sich der Abstreifer relativ zu
dem réhrenférmigen Element bewegt.

Revendications

1.

Gratteur pour I'élimination de dépéts de l'extérieur
d'un élément tubulaire, comprenant:

une enveloppe extérieure (10) formant un évi-
dement périphérique ouvert vers l'intérieur(30)
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et deux ouvertures (32) axiales alignées,

un élément gratteur (12) sous forme d'un fil
élastique allongé plié pour former une série de
segments (26) intégrés, enchainés, élastiques,
chaque paire de segments adjacents étant re-
liée par un pliage net (28),

les pliages nets (28) étant regus dans ['évide-
ment {30), au moins un segment (26a) s'éten-
dant essentiellement le long d'une corde des
ouvertures axiales alignées (32),

dans lequel, pour loger I'élément tubulaire par les-
dites ouvertures axiales alignées, I'élément tubulai-
re doit déformer au moins un segment vers 'exté-
rieurtel que I'élasticité du segment déformé le pous-
se vers l'intérieur contre I'élément tubulaire et le fait
nettoyer I'élément tubulaire pendant que le gratteur
se meut axialement relative a I'élément tubulaire.
2. Gratteur selon la revendication 1, dans lequel le fil
élastique est non rond en section transversale.

3. Gratteur selon la revendication 1, dans lequel le fil
élastique a une section polygonale.

4. Gratteur selon la revendication 1, dans lequel le fil
élastique a une section quadratique.

5. Gratteur selon l'une des revendications 1 - 4, dans
lequel le pliage du fil élastique est tel qu'un pliage
net donné est situé dans I'évidement a un site net-
tement adjacent aux sites des pliages nets, mais
pas convergent avec ceux-ci, qui se trouvent a trois
segments du pliage donné dans chaque direction.

6. Gratteur selon l'une des revendications 1 - 5, dans
lequel les ouvertures alignées sont essentiellement
circulaires et dans lequel essentiellement tous les
segments de fil s'étendent essentiellement le fong
de cordes des ouvertures alignées.

7. _Gratteurselon l'une des revendication 1 - 6 en com-
binaison avec des moyens pour supporter le grat-
teur dans une position, dans laqguelle il peut entou-
rer I'élément tubulaire et peut se mouvoir axiale-
ment relative a 'élément tubulaire.

8. Gratteur selon la revendication 7, dans lequel le
pliage du fil élastique est tel qu'un pliage net donné
est situé dans I'évidement a un site nettement ad-
jacent aux sites des pliages nets, mais pas conver-
gent avec ceux-ci, qui se trouvent a trois segments
du pliage donné dans chaque direction.

9. Gratteur selon l'une des revendications 1 - 8, dans
lequel 'enveloppe extérieure (10) inclut un élément
extérieur cylindrique, une paire de rondelles annu-
laires (14) adaptées a s'insérer dans 'élément ex-
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térieur dans une relation espacée, et une paire de
circlips (16) pour maintenir les rondelles en place,
I'élément extérieur ayant des encoches périphéri-
ques (22) pour recevoir les circlips.

Procédé pour I'élimination de dépbts de l'extérieur
d'un élément tubulaire, le procédé comprenant :

prévoir un gratteur (9) qui inclut:

une enveloppe extérieure (10) formant un
évidement périphérique ouvert vers l'inté-
rieur (30) et deux ouvertures (32) axiales
alignées,

et un élément gratteur (12) sous forme d'un
fil élastique allongé plié pour former une
série de segments (26) intégrés, enchai-
nés, élastiques, chaque paire de segments
‘adjacents étant reliée par un pliagé net
(28),

les pliages nets (28) étant regus dans I'évi-
dement (30), au moins un segment (26a)
s'étendant essentiellement le fong d'une
corde des ouvertures axiales alignées
(32),

et introduire I'élément tubulaire par lesdites
ouvertures alignées pour déformer au
moins ledit segment vers I'extérieur tel que
I'élasticité du segment déformé le pousse
vers l'intérieur contre I'élément tubulaire et
le fait nettoyer I'élément tubulaire pendant
que le gratteur se meut axialement relative
a I'éiément tubulaire.
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