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@ Apparatus for cleaning and descaling pipe lnes.

@ The invention comprises a cage (12) mountable on an
elongate structure such as a pipe line and bearing a carriage
{20) movable on the cage around the pipe line. The carriage
supports an elongate arm (16) to lie in the longitudinal direc-
tion of the pipe and a jet cleaning head (18) is reciprocable
along the arm to clean the exterior of the pipe line. The cage
has driven rollers (78) thereon to drive the cage along the pipe
line; and an indexing mechanism {46 to 56, 138 to 154 and 170
to 176) is provided to step the carriage around the pipe line.
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IPTTON

"APFARATUS FOR CLEANINC AND DESCATING PIFE LINES".

The present inventi

cn relates to apparatus for

cleaning, and descaling the exterior of cylindriczl

structures such as pipe
shore oil figs.

Offshore pipe lines
in the North Sea present
problems both from inspe
Frecuent inspection of ¢
or vear must be carried
fractured pipe not only
financial loss but also
hazard particularly for

lines, and the jackets of off-

such as oil-carryinge pipe 1iires

considerable maintenance

ction and cleaning standpoints.
he pipe lines for signe of s*tress
out since o0il spillage fren &
represents a considerabie
preéents a severe ecolegical
exauple, when occurring near

fish breeding grounds, and of course constant cleaning
of the pipes is both a necessary preliminary to inscvec-
tion and aids maintenance. Similariy, the jackets of

off-shore o0il rigs need
Hitherto, cleaning

to be kept cleon.
has been carried cut by divers

using high preséure water Jets, but as will he appreciated

the concitions for instance, of depth and lack of licsht

under vwhich the divers are requircd to worlt are cxtrazely

hazardous and nake efficient cleaning of the structiures

concerned inpossible.

produced by & high pressure watcer jet nazes

=

In zddition, the reactic
the jet

extremely difficult to contrel, and alzo sots an upper

1imit of for cxarple, 800 1Bs/s3.izn05n on <ln jau

presaure.,
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Accordingly the present invention provides an
apparatus for cleaning and cdescaling the exterior of an

- elongate eylindrical structure comprising first means,

being an arm support means, mountable on and demountable
from the exterior of the structure, second means for
directing a high pressure Jjet of fluid ontc the exterior
of the structure and an arm mounted on said first means
and movably carrying said second means.

In one embodiment said second means is reciprocable
along said arm and an indexing mechanism is prévided such
that at the end of each stroke of said second means, the
arm is indexed or stepped a predetermined circumferential
distance about the structure.

The present invention Turther provides an apparatus
for cleaning and descaling the exbterior of an elongate
cylindrical structure, comprising first means mountable
on the exterior of the structure so as to surround the
structure, an elongate arm carried by sald means and
arranged to extend longitudinally of the structure, and
a carriage supporting a cleaning head for directing a
Jet of fluid onto the exterior of the structure, said
carriage being reciprocable along the arm to execute a
plurality of cleaning strokes.

In a preferred embodiment the apparatus includes
an indexing mechanism actuable when the cleaning head
reaches the end of each cleaning stroke to index or step
the arm and thus the cleaning head a predetermined
distance in the circumferential directiorn of the structure
about said first means.

The precdetermined distance may e chosen such that
successive cleaning strokes are contiguous with or over- .
lap one another to ensure comcvlete cleaning of the
gtructure exterior. )

Advantageously =sald first means grips the exterior
of the structurs by vay of wheels or rollerS'and'the
apparatus includes a further memns actuable on complation
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of a full cleaning cycle about the circumference of %the

structure to drive the first means along the structure
by way of the wheels or rollers. Said further means
nay be activated automatically or by a remote operator
and enables the apparatus to clean successive portions
of structure without having to be demounted from the
pipe and relocated.

The present invention is further described here-

“inafter, by way of example, with reference to the

accompanying drawings in which:-

Fig. 1 is & perspective view of a preferred -
embodiment of the invention;

Fig. 2 is an elevation of the embodimert of ¥ig. 1,
certain parts being omitied for clarity;

Fig. 3 is a partial section through the embodiment
with a cage thereof open:

Fig. 4 is a rear view of a carriage of the embodi-
ment showing part of a ratchet drive system,

Fig. 5 is a fragmentary view of the tqp;axial end
of the cage shown in Fig. 3; '

Fig. 6 is a fragmenfary view showing a clamp in a
closed position; '

Fig. 7 is a front view of lousings for chain
sprockets used in a‘cleaning head carrying arm of the
apparatus; ‘

Fig, 8 shows a front view of the part of the system
shown in Fig. 4 partly broken away;

Fig. 9 is & rear view of a housing shown in Fig. 7;

Fig. 10 is a front view of a carrier showing u
gear wheel partly broken away to reveal an otherwise
hidden sprocket, and a mitre gear drive driven from the
gear wheel, and

Fig. 11 shows the rear view of the housings shown
in Fig. 7.

The drawvines show an apparatus 10 which is primarily
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. for descaling and cleaning the vertically disposed jackets
of an off-shore oil rig, but may also be used to clean

off-shore pipe lines whether vertically disposed or not.
The apparatus basically comprises a cylindrical

cage 12 which encircles and grips the jacket 14 to be

cleaned and mounts an axially extending arm 16 along which

a cleaning head 18 is reciprocadly driven. The cage 12

itself is constructed from a latticework of struts which

form two semi-cylindrical halves hinged together along

one pair of adjacent edges to enable mounting and dis-

mounting of the cage 12 onto and from the pipe. The

other pair of adjacent edges are Jjoined by suitable

‘ clamps.

The clamps (Figs. 5 and 6) each comprise a link
in the form of a U-shaped bracket 8C pinned by a pin

82 adjacent the free ends of the arms of the bracket to

be pivotable around the pinj; the pin being carried at
its ends respectively in a bracket 84 welded to a frame
member 86 delineating one of the adjacent edges of the
cage, and a plate 88 rigidly carried by the respective
end of frame member 86. The U-shaped bracket also
supports a pin 20 bearing, between the arms of the
bracket, a clamp arm 92, and has a sleeve G4 welded or
otherwise secured to the exterior face of the base or
bridge member 96 of the bracket. A further frame member
98 delineates the other adjacent edge of the cage and
besrs adjacent each of its ends a clamp bar 100 secured
at its ends respectively on a psripheral flange 102 of
the cage and an arm of a brackes 104 welded or otherwise
fastened to the frame member 98, The clamp arm 92 is

formed with a hook-shaped end, and the clamp is fastened

by hookiné that end around a'respective bar 100 and then,
by means of a lever inserted in sleeve 94, levering the
U-shaped bracket around the pin to an ‘overcentre'
position as shown in Fig. € i.e. to a position in which
any force tending to separatc the adjacent edges of the
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cage acts to kecp the clamp in its closed position.

The cage also comprises guides to guide the othar
pair of adjacent ecdges to one another when the cage is
closed round the jacket. The guides, onc being provided
adjacent each awial end of the other adjacent edges,
each comprise a bolt 200 fastened to one of the other
adjacent edges to extend towards the opposing one thereof,
and a socket in the form of a sleeve 202 welded to the
frame member 98 tc receive the bolt 200 when the care is

closed on the Jacket. Lach bolt 200 is fastened in s

further sleeve 204 itself uelded to thie franme membor 85,
the opposing end edges of each two sleeves 202 and 20
abutting on or lying closcly adjacent one another when
the respective bolt is received in the gleeve 202 aad
the cage is clamped onto the Jacket.

The arm 16 is mounted on the cage 12 by way of a
carriage 20 which rides on two circular trzcks 22 formed
all respective axial ends of the cage. Each track has
an inner substantially L-shaped rail 22' (see, Fig..5 in
particular) in which a respective pair of rollers 24
(Fig. 5) of the carriage run. Fach roller is mounted
on a pivoted arm 106 spring loaded by a spring 106' to
urge the roller intc contact with the inner aspect of
the axially directed flange 22" of the rail. Each
track also has an outer chain 25 which is held in mesh
with a respective cog 26 of the carriage by engacencnt
of the roller in the rail. The two cbgs 2¢ are balisnced
by -freely rotatable wheels 28 (Fig. ) mountcd on tre
cpposite side of the rollers to the cogs, the vheels
running on the edges of the peripheral flanpes 102 of
the cage. The cogs 26 are secured on an &xle¢ “0 which
is geared intermedizte its ends to a reversihlie ralenat
drive system %2 which is. further descrabed belov . ek
actuation or the ratchetl drive rotates the aviec and tons
the cogs to Lravopse s ~arpinpe & 3+0 Oantzgn o

circumfercntially along the cace. The carriasma 29 atb
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its top end has mounted thereon a pair of wheels 108 the
wheels being mounted in wheel housings 110 on axles 112

~ carried in opposite facing walls of the housings. These

wheels run on the top surface of the upper edge of the
upper I-shaped rail 22' and take the weight of the
carriage. |

Since the arm 16 is mounted on the carriage 20
the former moves the cleaning head 18 with the carrisge
s0 that the head eventually traverses the full.circum—
ference of the pipe.

' The cleaning head 18 ig also mounted on a carriage
34 which is reciprocally driven along the arm 16 from -
the cage to the outermost end of the arm by way of an
endless drive in the form of a chain %6, The chain is
looped around sprockets 114,116 mounted on shafts 118,

120 supported in bearings 122,124 secured respectively in

housings 38,40 in the arm to form twc linear runs each
of which passes through the head carriage 34, (see Figs.
1, 2 and 7.)

The two bearings 122,124 (Flg 7) are bolted in
slots 126,128 formed in plates 130,132 respectively of
the housings 38,40, and a bolt adjuster 134 is provided
to effect precise positioning of the bearing 122 on the
plate 130. . By this means, the separation between the
two gprockets 114,116 may be adjusted correctly to
tension the chain 36.

The cleaning head carriage 34 is carried with the
chain by way of a spigot 42 secured to the chain and

" glidable in a slot 44 which extends from one side of the

head carriage to the other laterally of the direction of
carriage movement.  Assuming the chain %26 to be driven
clockwise, when the spigot is travelling up the left
hand run it will be engaged in the slot 44 at the left

~hand end of the latter thus carrying the carriage 34 and

its cleaning head 18 upwardly towards the outer.end of
the arm 16. AL the outer end the spigot passes over
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the gear in the hcusing %8 onto the right hahd ran of
the chain, at the same time moving alongy the slot M

to its right hand end to reverse the direction of
movement of the carriage 34 and its cleaning head 18.

On each complete loop of the spigot 42 the cleaning hend
18 therefore executes two full strokes along the pipe.

As mentioned above, circumferential movement of
the cleaning head 18 at the end of each cleaning stroke
is effected by the ratchet drive 32. The latter is
operated by a mechanism which is sactuated each tiue the
head carriage 34 resaches the end of its stroke.

The operating mechanism itself includes a
respective slide 46,48 located in a slot formed in the
housing plates 130,132 so as to be siidable longit-
udinally of the arm, the slides being biassed towards

.one another by way of a spring 41 as vill be made

evident below. The slide 46 on the upper housing 38 is
located on one side thereof (the left-hand side as seen
from Fig. 2) while the slide 48 is located on.the .
opposite side of the housing 40. The two slidez are
inter-connected by three pivotably inter-cconected
levers 50, 52, 54 (see Fig. 8) two of which 50, 54
extend substantially parallel with one another along
the arm 16 and are pivoted at respective ends to the
third lever 52. The latter is pivotally mounted inter-
mediate its ends such that lougitudinal displacement

of either lever 50, 54 rotates the lever 52 about itis

pivot.

The spring 41 is attached to cne end of lever H4
end to the housing 40, and because the three levers are
pivoted together, the spring serves to Lias the slidcs
tovards one another.

The extent of the movement of the lLower slide 48.
snd thus of the upper slide 4&, may be adjustce by a

bolt adjuster (Fig. ?7) comprising bolt 457 puass’ tarcsss
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a bore in the housing to act as a stop for an end flange
48" of the glide; adjustment being obtained by rotation
of the bolt. In the embodiment as shown, the extent of
movenent of both slicdes is equal to substantially half
the diameter of the sprocket wheels 114,116 around which
the chain passes.

The lever 52 rotationally drives = ratchet wheel
56 (Fig. 8) mounted in the arm 16: a fixed pawl 136
being provided to prevent contrary rotation of the wheel.
The lever 52 bears on its face adjacent the ratchet
wheel 56, two diametrically opposed pawls 1%8 and the
pawls act to rotate the ratchet wheel 56 on pivoting of
the lever 52. The ratchet wheel is mounted fast on a
shaft 140 rotatably mounted in a support plate 142 of
arm 16 to provide a stub portion at the remote side of
the plate, and a2 pinion 144 (Pig. 9) is mounted on the
stub portion of the shaft to mesh with a gear wheel 146
(Fig.10) mounted on a shaft 148 rotatably supported in
carriage 3%4. The gear wheel is fast with shaft 143,
and the shaft bears a sprocket 150 also fast with the
shaft so that rotation of the gear wheel 146 by pinion
144 rotates the sprocket. A chain 152 is trained
around the sprocket and also around a further sprocket
(not showvm) rotatably mounted on a shaft 154 (Fig. 11)
which is carried in a housing 156 and the ends of which
are received within respective slots 158,160 formed in
a pair of opposed support flanges 162,164 of the carriage.
The support flanges have secured thereto a pair of
piston and cylinder units 166,168, namely one at the top
of the support flanges and ome at the bottom thereof.
The pistons of these unite act on the housing 156 and
determine the position of the sprocket mounted on sharlt
154, the slots 155,160 permitting a«djustment of the
position of the shaft. The two cogs 26 of {he cavriapge
respectively are mounted adjacent the ends of the suait
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170 which intermediatce its ends has mounted fast theroon
two axially separated mitre gears 172,174,

The shaft 154 at the end adjacent shaft 17D
extends from the side of the support flaunge and hus
mounted on the extending portion, a further mitre gear
176. The two mitre gears 172,174 are positioned so
that the gear 176 can be meshed with either one or the
other of the twe mitre gears, according to the dircction,
clockwise or anti-clockwise, required, by & suiteble
positioning of the housing 156 by the piston and c¢yiinicer
units 166,168, Thus, rotation of ratchet wheel 56 Dy
movement of levers 50 and 54 acting through lever 70 iv
transmitted to cogs 26.

Returning now to the slides 46,48 cach carries =
blbck 62 (Fig. 11) mounted on thc slide at the sic: of

.the respective plate 130,132 remote from levers L 7.

The carriage 24 also has blocks 64 (see Tig. 7) sconve?
thereto vhich serves as a striker for the blocks %2 whion
the carriage is apprcaching the end of the run in e-ch
direction, thus causing movement of the levers 50 &nd
54. Each block 64 is adjustable in position. For

-this purpose, it is fastened to the carrizge by itwo

bolts 66 passing throush slots 68 formed respectnvo;y in
two axially directed flanges 70 of the block, and
received in bores (not shovm) in the carriage, and a bolt
adjuster is provided on the carriage comprising holt T2
passing through a bore (not shown) in a flange 7% of =
bar 76 welded to the body of the carriage to rasitior the
end of the shank of the belt to abut on hloelr &4

The chain %6 is driven by a motor €5 mounted &f
the Lase of the arm 6. The motor driveg (Mo epoy 1o
the housing 40 by "oy of a furcher gear ziplidly mroios
on the sfme awlce 2g the first gear. and » forther ~7 ot
26',  The nmotor 65 may be electrieally paveren Tul Do
safety irozony 1g preferably hydens i ias Yo o e

driven from o rorete Tovem shtos

BAD ORIGINAL Q
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The cage 12 also mounts four pairs of wheels 78
which grip the pipe when the cage is mounted thercon
and also enable the cage 12 to be moved along the
Jacket.

Each pair of wheels is mounted in a channel section
178 and is driven from a separate hydraulic motor 180;
the four motors thus provided being supplied via a
conventional four wey flow divider. Fach motor drives
a worm gear meshing with a pinion carried on a shaft
188 fast therewith, and each shaft also carries fast
therewith a mitre gear 190 meshing with a further mitre
gear 192 carried fast on‘g‘drivé shaft 194, The drive
shaft is mounted in respectivé bearings each carried in .
a crown gear housing 195 secured to the respective
channel section 178, and at each end carries a bevel
gear (not shown) meshing with a crown gear (not shown)
mounted fast on a shaft 198 on which a respective wheel
78 is mounted fast with the shaft. By this means,
drive from each of the motors 180 is transmitted to
each pair of the wheels 78. * The vheels may be replaced
by feet which grip the pipe when the cage is mounted dbub
of course this necessitates manual relocaticn of the
cage after the cleaning of each section of the jacket
is completed.
, Actuation of the drive motor for the wheels 78 nay
be effected by a remote operator or automatically.
In the latter case the completion of a circumferential
cleaning cycle by the head 18 and carriage 20 could be
used to actuate for example, a trip switch which tempor-
arily stops the cleaning head movement and energises the
drive motors for the wheels 78 for =z preset time. This
preset time would be sufficient for the case Lo travel
along the cleaned section or jacket before stopping to
commence a further cleating cycle with the head 18,

The ame 16 is pivetaily mounted on the shaft 148

.~
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of the cerriage 20 so that it nay be pivotcd throuf
186°. This enables cleaning cf the uncleaned jacket
gsection initially obstructed dy the cage 20 wvhen the
latter is first mounted on the Jjacket. To clean this
section the cape is siwply driven along the jacket the
required distance and the arm 18 then pivoted through

- 180°.

Finally, the cleaning head itself comprises one
or more nozzles through which water or other cleaning
fluid is forced under & pressure of up to 1500 lbs/sq.
in. The source of'pressurized fluid may be a pump
mounted on the arm 16 or carriage 20 but is preferably

- remote from the abparatus,_being connected thereto by
- fluid lines.

The cleaning fluid is conveniently scawater,

It will be evident from the above that the
described embodiment is of an entirely mechanical nature
and consists of simple, robust parts and mechanisms
which in themselves are of a known reliability. The
described embodiment is écdqrdingly well adapted to
carry out its purpose under the severe conditions in
vhich it will be used.
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CIATHMS

1. Apparatus for cleaning the exterior of an
elongate cylindrical structure with a high-pressure

- fluid jet, characterised in that the apparstus comprises

first means, being an arm support means (12), mountezble
on and demountable from the exterior of the structure,

~and an arm (16) mounted on said first means and movably

carrying second means (18,%4) for directing the high
pressure Jjet of fluid onto the exterior of the structure.

2. Apparatus according to claim 1, characterised
in that the second means is reciprocable along said arn
and indexing means (46,43,50,52,54,56,138,140, 144,146,
148,150,152,154,170,172,174 and 176) are provided such
that ot the end of each stroke of said seccnd means,
the arm is stepped a predetermined circumferential
distance about the structure.

% Apparatus according to claim 1 or claim 2,
characterised in that said first mesns (12) is mountable
on the exterior of the structure so as to surrovnd th
structurs, said arm (1&) is an elongabe arm carricd by

4
saic means and arranged to extend longivudinally oi the

)
o

shructure, and said secend moans is a carriage (34)
supporting a cleaning head (18) for directing a Jet of
fluid cato the exterior of the structure, said carriage
veing rociprocable along the arm Lo execute a pluvality

of ¢leoning sirokes of the <Feening head.

N
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4, Apparatus ‘according to claim 2 or claiu
characterised in that the predeteinined distance is

K
s

such that successive cleaning strokes effected by the
cleaning head arc contiguous with or overlap one anof’ -
to ensure complete cleaning of the siructurc exterior,

5. Apparatus according tc any of precediny
clains 1 to 4, characterised in that said first means
comprises vheels or rollers (78), by which the means
grips the exterior c¢f the structure.

6. Apparatus according to claim % or claiux 4,
or claim 5, characterised in that said fivst means
comprises & carridge (20) and a support structure thora-
for (12) to extend around the circumference of said
cylindricai structure, the carriage being mounted on
the support struckture to be movablé on the support
-structure around the circumfercnce of said cylirndr.cul
structure. '

7.- Apparatus according to claim 6, characterigs:i
in that the carriage comprises a drive wheel (26) to
engagé on the support structure and thereby rotate ihe
carriage around the support.structure.

8. Apparatus according to claim 7, characterised
in that the indexing mechanism comprises a pair of
slides (46,48) located to be moved a predetermined
distance in response to movement of the reciprocable
carriage respectively in the two dircctions of movenent
of the carriage, a pair of levers (50,54) cach connecied
to a respective one of the slides, and a third lever
(52) connected to said two levers renctely from t¢h:
slides, said third lever dbeirg pivoted so thal movcoren.
of either of said two levers on said movement of tho
respective slide causes the third lever to te rotated
ebout thec pivot axis in one direction: wsaid slides

:being biaced so that on cumnleticn o7 gadd movement Y

effect a return movement then to return the Lidird Lliver

BAD ORIGINAL @
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by rotation thereof about it's pivot axis in the opposité
direction; the indexing nechanism .further comprising
means for using the rotation of the third lever in said
one direction to effect an indexed movement of the
carriage of said first means on the support structure,

9. Apparatus according to claim 8, characterised
in that said means of the indexing mechanism comprises
a shaft (140) a ratchet wheel (56) mounted fast on the
shaft, the third lever also being mounted on the shaft to
be freely rotatable thereabout, the shaft thereby con~'
stituting a pivot for the third lever,'a pair of pawls
(128) mounted on said third.lever respectively to engage -

.8aid ratchet wheel at diametrically .opposed points

thereof ahd;rptate the.fatchet wheel in said one
direction on movement of the réépeitive slides, a fixed
pawl (135) ‘to engage said ratchet wheel to prevent
rotation thereof in the opposite direction, and a geared
drive to transmit rotation of the ratchet wheel in said
one direction to said drive wheel to cause an indexed
movement of the carriage of s2id first means.

10. Apbaratus sccording to claim 9,. characterised
in that said geared drive comprises a pinion (144)
mounted fast on the shaft carrying said ratchet wheel to
be rotated by the shaft on rotation of the ratdhet wheel
in sa2id one direction, and a gear wheel mounted on the
carriage of the first means so as to mesh.with said
pinion to be driven thereby on rotation of the pinion;
the indexing mechanism further comprising a transmission
suppbrted on said carriage to transmit drive ﬁo said

drive wheel from said geur vheel.

11. Apparatus according to claim 10, characterised
in that the said transmission comprises a chain and
sprocket mechanism (150,152) a sprocket of which (150) is
mnounted fast on the shaft of the gear wheel to be
rotated on rotation of the gear wheel,
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12, Apparatus according to claim 11 characterised
in that said drive wheel is mounted fast on a shaft
(170) and sald transmission further comprises a mitre
gear srrangement for transmitting drive from the chain
and sprocket mechanism to said drive wheel; the nitre
gear arrangement comprising a first mitre gear (172 or
174) mounted on the shaft of said drive wheel, a second

. nmitre gear (176) mounted fast on a shaft (154) on which

is also mounted fast thereon on a further sprocket of
the chain and sprocket mechanism whereby operation of
the chain and sprocket mechanism drives said second %o
gear and thus the first mitre gear and the shaft of the
drive wvheel. _ '

13.  Apparatus according to claim 11 or 12,
characterised in that said transmission comprises mcans
for reversing the direction of rotation of said drive
wheel, said reversing means comprising a displaceable
mounting for the shaft of said second mitre gear, *
actuator means for displacing the mounting of said shaft
and a further mitre gear mounted fast on the shaft of
said drive wheel and axially spaced from said first
mitre gear and arranged so that by displacement of said
shaft, the second mitre gear can be engaged with either
said first mitre gear or with the further mitre gear to
effect reversal of the direction of rotation of said
drive vheel,

14. Appafatus according to claim 1%, characterised
in that szid actuator means comprises a pair of piston
and cylinder units arranged so that the pistons thercofl
bear on opposite sides of the mounting of the shaft of
the second mitre gear to determine the position of the
mounting by the positions of the pistons of tbe Hvo

"-units; the pistons of the two units being displaccuble

to be able to move said second mitre geoir bLetrwees
first mitre gear and said further pifre ~oorm
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15. Apparatus according to any of the preceding
cleims 8 to 14, characterised in that said drive vheel
is in the form of a sprocket (26) and éaid support
structure provides a track (22,25) in the form of a
chain (25) to constitute a ratchet to engage with the
teeth of the sprocket of said drlve wheel so that on
rotation of the sprocket the carrlage is rotated about
the support structure. < .

116,  Apparatus accordlng to any of the preceding
clsims 1 to 15, characterised in that means are provided
for driving the apparatus along said cyllnurlcal
structure, sald means dr1V1nc a wheel or roller by which
the support means grips the exterlor of sald cylindrical
structure. o : , '

: 17." Apparafus accorﬁing td-claim 16, characterised
in that the wheel or roller is ﬁounted'fast on a shaft
(198) supported in a chamnel section (178) disposed to
lie in the longitudinal direction of said cylindrical
structure, and said drive means for the wheel or roller
comprises an hydraullc mofor (180) mounted in said
channel sectlon, a worm gear (184) connected to the
motor to be driven thereby, a further shaft (188)
carrying a pinion (186) fast therewith to mesh with the
worm gear, a crown gear wheel nounted on the shaft of
the wheel or roller fast therewith, a bevel gear in
mesh with the crown gear wheel and carried on a drive
shaft (194) and a mitre gear arrangement for transmitting
drive from the shaft (188) carrying said pinion (186);
the mitre gear arrangement ccmprising a first mitre
gear mounted fast on the shalt carrying said pinion and
a second mitre gear in mesh therewith carried by said
drive shaft. _ A

18. Apparatus according to claim 17, chavacterised
in that a plurality of driven wheels or rollers are emp-
loyed circumferentially subétantially equally spaced apart
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17,

arcund said support structure, each driven wheel or
roller being mounted in a respective channel section
(178) and each driven by a said drive means, and in
that each channel section a further wheel or roller
is mounted and arranced to be driven by a crown gear
wheel through a bevel gear driven by said drive sha 't
whereby the two wheels or rollers in each channel are
driven from said hydraulic motor housed in the channel
section.

19. Apparatus according to any of the preccecing
claims 1 to 18, characterised in that said arm is
pivotably mounted so that the direction along sais
cylindrical structure in which it isiarranged can pe
reversed. s _

20. Apparatus according to any of the preceding
claims 1 to 19, characterised in that said first neang
conmprises a structure (12) formed of two semi-cylindrical
halves hinged together along one pair of adjacent cdges
and being provided along the other pair adjdcent edges
with means (80,82,90,92,94 and 100) for fastening the
other two adjacent edges together to permit the first
means to be fastened round the said eylindrical structure,
said fastening means comprising a hook shaped clanp arm
(92) pivotably mounted on a link (80) itself pivotably
mounted on one cf the other adjacent edges and a clamp
bar (lOO) rigidly mounted on the oppocing one of the
other adjacent‘edges, whereby the clamp arm can be hookcd
around the clamp bar and then by means of said link noved
to an over-centresd pocition.

21. Apparatus according to claim 20, characterisad

4.

in that said other azdjacent edres are provided w

-

-

i
guide mcans to permit the other adjacent cdpges to be

_ correctly positioned in relation to one annthze °

closing the two semi-cylindricall nalves of the firs:
means together; the guide means couprising Cus Li .o
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18.

bolts (200) rigidly mounted on one of the other adjacent
edges to extend in the direction of the opposing one of
the other adjacent edges and one or more corresponding
sockets (202) mounted on the opposing one of the other
adjacent edges to receive the bolt or the bolts as the
case may be, therein. ’
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