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(57) Claim

1. A process for joining together méwds pipes at their ends, the inner wall of said
pipes being covered with a heat-sensitive lining, and for completing the heat-sensitive
lining of said pipes at their ends, where at least one of said ends, before joining, is not
covered with said lining, comprising joining said pipes &t their ends, applying to said
uncovered end(s) a band of heat-sensitive kining, fusing said lining and simultaneously
exerting radial pressure on said band of lining sufficient to reduce the thickness,
increase the width and weld the band to the adjacent lining, characterised in that said
band has a volume substantially equal to that of the cavity formed by the joining of the
pipes and located at right-angles té the portion still uncovered after the joining of the
pipes, a width ranging from 0.60 to J.90 times the width of said cavity, me#sured in the
direction of the generatrices of the pipes, and a thickness ranging from 1.10 to 1.65
times the depth of said cavity, measured in the radial direction, and in that the relative
pressure exertec an the band is betweeni 10 and 100 kPa.

5. Process according to any one of c¢laims 1 to 4,
characterized in that the means for applying the strip of
material, via one of its faces, to the part still uncovered
after joining and for exerting pressure on the other face of
the sald strip of matetia; comprise ¢lamping blades actuated
by jacks mounted on a selfi-propelled carriage movable inside
the pipes parallel to their axis.

-—— — s mete B s e PR - TR . SN (V> Pt S VA P

- e gy

v

-

S e oS A —

et

[EFEETN

ey
R

sy

e

4 J—
s
Pl

[T

£
¥
v

#%
e

noe



¢ kel wad  dResiw

ETCN

i —

L

b R

g

-
-

| o w9002 G
COMPLETE SPECIFICATION

(ORIGINAL)

Class Int. Class

Application Number:
Lodged:

o
-

L
. Complete Specification Lodged:
* L]

RRIR Accépted:§
LA Published:

Priogity :
L]
8

.
*oeane
. .

Related Art :

. @

LEd

LR

L

Nampe of Applicant: ATOCHEM

La Defense 10 — 4 & 8, Cours Michelet - 92800 Puteaux,
Address of Appligant: France
* »

3 *
. 1

* Actual Inventor: PIERRE LOUIS LESCAUT

e EDWD. WATERS & SONS,
Address for Service: 50 QUEEN STREET, MELBOURNE, AUSTRALIA, 3000.

Compiete Specification for thé invention entitled:

METAL PIPES JOINED AT THEIR ENDS, PRODUCTION PROCESS AND
APPARATUS FOR CARRYING IT OUT ’

This following statement is a full description of this invention, including the best method.of performing it knownto = /o
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METAL PIPES JOINED AT THEIR ENDS, PRODUCTION PROCESS

AND APPARATUS FOR CARRYING IT OUT

The present invention relates to large~diameter
metal pipes joined at their ends (for example, pipes for
oil pipelines or fuel pipelines of a diameter equal to
or greater than 200 mm), the inner wall of which is
equipped with a heat-sensitive covering. It atso relates
to a process for producing the said joined metal pipes
and to an apparatus for carrying out the said process.

At the present time, the said pipes are produced
in sections of a Length of 6 to 15 m and are equipped
with an inner covering which is corrosion-proof or abra-
sion-proof according to the fluids conveyed.

The term "fluids" is intended to refer in the most
general way to petroleum liquids, water, chemical solu-
tions and lyes and suspensions in water of solids, such
as small coal or various slurries.

Pipes designed for conveying these fluids usually
receive internal protection which, depending on the c¢ir-
cumstances and the degree of development in the art,
comprises centrifuged cement, bitumens, coverings based
on cold-curing catalysed epoxy resins, coverings based
on thermoplastic resins, coverings based on thermosetting
resins or coverings based on elastomers.

With all these coverings, because of their ten-

dency t¢ c¢racking, their fusibility or their teéndency to



&

Wy

8 -
VL s o

LER R ]
- *
eass
L ] L 2
EEXY
- LR ]
savs

LY
LA BN

LAAE RN
* «

L X ]
* we
* an

LR

apwa

LR R

10

15

20

25

pyrolysis. at the temperature used for joining the pipes,
according to circumstances, it is necessary to reserve,
at the ends of the said pipes, an uncovered part, of
which the dimension in the direction of the generatrices
of the pipes can vary between half and double the dia-
meter, according to the pipe diameter, the wall thickness
of the pipes and the type of covering.

These uncovered parts are therefore subject to
corrosion or abrasion which is intense because it 1is
concentrated, and which necessitates expensive replace-
ment of the pipes after more or lLess long periods of
time.

Other soltutions resort to metal flanges equipped
with elastomeric Lips bearing on the inner covering
which, in this case, is provided up to the ends of the
pipe sections without any reserve. The disadvantage of
such solutions is that the elastomeric Lips do not with-
stand the high pressures and have to be reserved for Low
pressures only (below 3500 kPa).

Anotheér solution involves using stainless-steel
connecting rings. This is a solution which still entails
4 high outtay and which can even result in the use of
complex techniques when the inner covering of the pipes
is thick, for example if an especially high abrasion re-
sistance is sought. A shoulder allowing for the thick-=
ness of the covering then has to be providad, -and good

sealing is difficult to obtain in this case. Moreover,
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whatever the composition of Fhe heat-sensitive covering
with which the inner wall of the pipes is equipped, in
all cases there is a difference in composition between
the adjacent coverings and therefore a difference in
their abrasion resistance, thus resulting in a difference
in the wear of the surfaces of the said coverings and,

in the long term, a variation in the inside diameter of
the pipes near the junction.

The solution provided according to the invention
involves much less outlay and makes it possible to obtain
metal pipes which are joined at their ends and the ad-
jacent coverings of which are in many cases of an identi-
cal composition.

According to the invention, the part still un-
covered after joining is Likewise equipped with a heat-
sensitive covering.

In this description, by "part still uncovered after
joining"” is meant that part »f the inper wall of the
joined pipes located near the junction and still unco-~
vered after joining.

The heat-sensitive covering, with which the part
still uncovered after joining is equipped, can be based
on any fusible heat-sensitive material which can be pre-
pared in strip form. In particular, the said material
can be selected from thermoplastic resins, thermosetting
resins provided with at Least one hot-acting cross-

Linking agent, or elastomers.
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The heat-sensitive covering, with which the inner
waltl of the pipes is equipped before joining, can be
based on any material conventionally used, such as water-
proof cement, bitumens, cold-curing catalysed epoxy re-
sins, thermaeplastic resins, thermosetting resins or
elastomers.

Thermoplastic resins which may be mentioned are
potyamides, fluarocarbon resins, polyethylenes and poly-
mers of vinylL chloride.

Polyurethanes may be mentioned as thermosetting
resins.

The heat~sensitive covering, with which the part
still uncovered after joining is equipped, can be of a
composition different from that of the covering with
which the inner wall of the pipes is equipped before
joining, but it is preferably of identical composition
in all cases where the covering, with which the inner
wall of the pipes is equipped before joining, is based
on a fusible heat-sensitive material.

According to the invention, the thickness of each
heat-sensitive covering is generally from 0.5 to é mm
and preferably from 2 to 5 mm.

According to the process of the invention, the
heat~sensitive covering of the inner wall of pipes joined
at their ends, the said inner wall having an uncovered
part at at least one of the pipe ends before joining, is

finished by applying, vid one of its faces, a strip of
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fusible material to the part still uncovered after join-
ing, then bringing the said strip of material to the
fused state and simultaneously exerting on the other face
of the said strip of material a pressure sufficient for
thinning it, widening it and welding it to the adjacent
covering.

The ~elative pressure exerted on the other face
of the strip of material is generally between 10 and
100 kPa.

For preparing joined pipes used according to the
process of the invention, pipes, the inner wall of which
is equipped with a heat-sensitive covering and has an
uncovered part at at Lexst one of the ends, can be ob-
tained in any way known per se, conventionally 1n a work-
shop, by Laying the said covering onto the inner wall of
the pipe over a length Lless than the total lLength of the
pipe, there being, at at lLeast one of the ends, an un-
covered part or reserve, of which the dimension in the
direction of the generatrices of the pipe is generally
between one tenth and double the diameter. The function
of the said reserve is to protect the heat-sensitive
covering from fusion or pyrolysis caused as a result of
the rise in temperature which the operation of joining
the pipes on site would bring about.

For the preparation of joint pipes used according
to the procéss of the invention, the pipes c¢an be joined

at their ends by means of any technique known per se,
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such as, for example, welding or betl-seam fitting and,
more generally, butt welding by means of a build-up bead.

Where joining by butt welding is concerned, the
watl of each pipe has an uncovered part at each end of
the pipe befare joining. After joining, the two unco-
vered as a whole constitute the part still uncovered after
joining.

As regards joining by bell-seam fitting, only the
inner wall of the bell-shaped ends of the pipes has, be-
fore'joining, an uncovered part corresponding to the
bell-shaped part. After joining, the portion of the
beltl-shaped part of the inner wall of the female end of
one of the pipes which is not in contact with the outer
wall of the corresponding male end of the other part
forms the part stillt uncovered after joining.

The strip of material is of a votume substantially
equal to that of the cavity formed as a result of joining
and arranged in Line with the part still uncovered after
joining, and is generally of a width ranging from 0.60
to 0.90 times the width of the said cavity, as measured
in the direction of the generatrices of the pipes, and
of a thickness ranging from 1.10 to 1.65 times the depth
of the said cavity, as measured in the radial direction.

The phrase "substantially equal” volume must be
taken as meaning that the volume of the strip of material
does not differ by more than 3% from that of the cavity

formed as a reésult of joining and arranged in Line with

1.4 L rRedr e, Usmas. AV . - ey

v R B HW%&M .

L2 )

ST > 3T N

g SRk du sesn b

2,




TN

e

(OO OO SOy 3 ST NN SOR UL VR N

e

(X L d
*
ssee
* * -
ese
. te
L X N R ]
ssee
[
Yy ys

.
(X ER N}
- -

¢ &3
L]

. o0

e o»
s

. 8

seen

k4
LA XKE]

the part still uncovered after joining and is preferably

equal to

it.

The strip of material, after being thinned, widened

and vwelded to the adjacent covering under the conditions

5 of the process, forms the heat-sensitive covering with

which the part still uncovered after joining is equipped.

If the heat-sensitive covering, with which the

part still uncovered after joining is to be equipped,

is of a composition different from that of the heat-

10 sensitive covefring with which the

inner wall of the

pipes is equipped before joining, an adhesive bonding

material, such as, for example, an epoxy resin is advan-

tageously deposited, on the one hand, on the face of

the stfip of material to be appltied te the part still

15 uncovered after joining and, on the other hand, to the

Llateral faces of the said strip of material.

The strip of material can be produced as a result

of the transverse cutting of a ring obtained by crusscut-

ting a tube of the said material and being of an outside

the uncovered pipes.

20 diameter substantially equal to the inside diameter of

The tube of the said material can

be prepared, for example, by ratational moulding, where

a material based on a thermoplastic resin is concerned,

or by extrusion in the case of a material based on

25 thermoplastic resin or baséd on thermosetting resin.

The phrase "substantially equal® outside diameter

must be taken as meaning that the outside diameter of
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the tube of the said material does not differ by more
than 1% from the inside diameter of the uncovered pipes
and is preferably equal to it.

In this description, by "uncovered pipes"” are
meant metal pipes of which the inner waltl is not equip-

ped with a covering.

The preseht invention also relates to an apparatus

for carrying out, after joining, the finishing of the

covering of the inner wall of pipes according to the pro-

cess of the invention.

The apparatus which is the subject of the inven-
tion comprises means for applying the strip of material,
via one of its faces, to the part stitl uncovered after
joining and for exerting pressure on the other face of
the said strip of material, and means for bringing the

said strip of material to the fused state.

Advantageous means for applying the strip of mate-

rial, via one of its faces, to the part still uncovered
after joining and for exerting pressure on the other
face ¢f the said strip of material consist of generatly
metatlic clamping blades actuated by jacks mounted on a
self-propelled carriage movable inside the pipes paral-
lel to their axis preferably in both directions of move-
ment. The outer face of the clamping blades is prefer-
ably polished and advantageousty covered with an anti-
adhesive agent, such as, for exampte, $ilicone resins,

$6 that, after the fusion of the strip of material,
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there is no adhesion of the said material to the said
outer face. The jacks can ope.ate electrically or by
fluid pressure. The said carriage can be remote-
controlled by means of eslectrical cables and fluid
conduits of jacks or can be made independe>t by means
of an accumulator battery, a fluid-pressure appliance
and a programmiﬁg device which are arranged on the
carriage.

As means which can be used to bring the strip of
material to the fused state, mention may be made of any
means making it possible to suppty heat from outside the
pipes, such as, for example, an inductibn‘unit, an infra-
red appliance or a heating <¢ollar.

A description of an embodiment of the invention
is given below with refergnce to the accompanying draw-
ing plates 1 to 4.

Figure 1 is a view in axial section of the half
located above the axis of the portions of two joined
pipes, as they appear before the start of execution of
the finishing of the covéring. Thus, the top of the
Figure shows the outside of the pipes and the bottom of
the Figure shows the inside of the pipes.

Figures 2, 3 and 4 are perspective views showing
the sugcessive stages in the preparation of the strip of
material.

Figure 5 is a4 view inm axial section of the half

located 4bove the axis of the portions of the two joined
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pipes shown in Figure 1, during the execution of the
finishing of the covering. Thus, the top of the Figure
shows the outside of the pipes and the bottom of the
Figure the inside of the pipes.

Figure 6 is a view in axial section of the half
Located above the axis of portions of the two joined
pipes which are the subject of the invention. Thus, the
top of the Figure shows the outside of the pipes and the
bottom of the Figure shows the inside of the pipes.

Figure 7 15 a view in axial section of the pipes
and an elevation view of a self-propelled carriage in
the stopping position at the free end of one of the joined
pipes shown in Figure 1.

Figure 8 is a sectional view along the line VIII-
Viil of Figure 7.

Figure 9 is a view ¥n axial section of the pipes
and an elevation view of a self-propelled carridage in
the stopping positien inside the joined pipes shown in
Figure 1, at the Location appropriate for executing the
finishing of the covering, immediately after the said
finishing has been executed.

Figure 10 is a sectional view along the Line X-X
of Figure 9.

Figures 1, 5, 6, 7 and 9 show the pipes 1 and 2
joined by butt welding by means of a build-up bead 3.

4 and 5 denote the heat=sensitive covering with which

the inner wall »f the pipes 1 and 2 respectively is
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equipped before joining.

Figure 2 shows the pipe 6 based on fusible heat-
sensitive material.

Figure 3 shows the ring 7 obtained by crosscutting
the pipe 6 along the two broken lines of Figure 2.

Figure 4 shows the strip of material 8 obtained
as a result of transverse cutting of the ring 7 along
the broken Line of Figure 3 and hot-forming on a mandrel.

Figure 5 shows the strip of material 8 at the mo-
ment when it cumes in contact, via its outer face, with
the part still not covered after joining.

Figures 6, 9 and 10 show at 9 the heat-sensitive
covering with which the part still uncovered after join-
ing is equipped.

The self-propelled carriage 10 Located at the en-
trance of the pipe 1 comprises a drive unit 11 mounted
on a supporting beam 12 of square cross-section and
oriented along the axis of the pipes 1 and 2, and a de-

vice 13 for applying the strip of material 8, via its

outer face, to the part still uncovered after joining

and for exerting pressure on the inner face of the said
strip of material 8. The carriage 18 is equipped with
two wheels, such as 14, driven by the drive unit 11 and
with two wheels, such as 15, mounted on an axle (not
shown) supporting the frame element 16 fastened to the
supporting beam 12.

The device 13 comprises four jacks, such as 17,
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mounted on the supporting beam 12 and arranged uniformly
round its axis, each jack, such as 17, being mounted on
one of the Lateral faces of the said beam 12. Each jack,
such as 17, is equipped at its end with a metal clamping
btade, such as 18, in the form of an arc of a circle,

of which the radius of curvature of the outer face is
equal to the inner radius of curvature of the covered
pipes 1 and 2 and the Length of which is equal to a
quarter of the inner circumference of the covered pipes

1 and 2. The end edges of the clamping blades, such as
18, are machine-bevelled in such a way that the end edges
of two consecutive blades overlap closely when the clam-
ping blades, such as 18, are in an opening position,
called an "open position”, which is such that their outer
face forms a continuous cylindrical surface of revolution
of a diameter equal to the inside diameter of the covered
pipes 1 and 2. The width of the clamping blades, such as

18, is usually between 2 and 4 times the width of the part

still uncovered after joining, as measured in the direc-

tion of the generatrices of the pipes.
In this description, by "covered pipes” are meant

metal pipes, the inner wall of which is equipped with a

heat-sensitive covering.

In Figures 7 and 8, the clamping blades, such as
18, are in the closed position. The diameter of the man-
drel, on which the strip of material 8 is hot=-formed, is

generally from 5 to 20X, preferably 8 to 12%, less than
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the diameter of the circle passing through the end edges,
furthest away from the axis of the -upporting beam 12,
of the clamping blade, such as 18, considered in the
closed position.
In Figures 9 and 10, the clamping blades, such as
18, are in the open position.
In more general terms, the number of jacks can
vary from 4 to 12, depending on the diameter of the pipe,
the cross-section of the supporting beam being that of a
regular potygon of which the number of sides is equal to
the number of jacks, one jack being mounted on each of
is equipped at

the Lateral faces of the beam. Each jack

its end with a clamping blade in the form of an arc of a
circle, of which the radius of curvature of the outer
radius of curvature of the co-

face is equal to the inner

vered pipes and the length of which is equal to the quo-
tient of the inner circumference of the covered pipes
and the number of clamping blades.

The self-propelled carriage 10 aiso possesses
elements (not shown) making it independent in operating
terms: an 2ccumulator battery, a fluid-pressure appliance
and a programming device which is equipped with a systenm
for detecting the part still uncovered after joining by
means of a radioactive %gotope or by means of a mechanical
feeler and which successively programmes the stopping of
the carriage at the appropriate Location, the execution

of the finishing of the covering and the movement of the
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carriage up to the free end of one of the pipes 1 and 2.

The apparatus also possesses an induction unit
(not shown) arranged round the pipes in Line with the
part still uncovered after joining.

With the use of the joined pipes 1 and 2, the
strip of material 8 and the apparatus described above and
illustrated in Figures 7 to 10, the process proceeds as
follows:

With the clamping blades, such as 18, being in
the slosed position, the strip of material 8 is arranged
round them by hand between reference marks traced on
them. The self-propelled carrjage 10 is arranged at the
free end of one of the joined pipes 1 and 2. After the
self-propetled carriage 10 has been set in motion, it
takes up position at the appropriate location for execut-
ing the finishing of the heat-sensitive covering. Under
the action of the force exerted by each jack, such as 17,
operated automatically on the inner face of the corres-
ponding clamping blade, such as 18, the said c¢lamping
blades, such as 18, open and thereby come up against the
entire inner face of the strip of material 8, thus causing
the said strip of material 8 to be applied, via its en-
tire outer face, to the part still uncovered after join-
ing. The strip of material & then being brought to the
fused state as a result of the heating by means of the
indu¢tionm unit, the clamping blades, such as 18, assume

the open position, 4t the same time exerting on the inner
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face of the strip of material 8 sufficient pressure to
thin it, widen it and weld it to the adjacent covering.
The operation of the induction unit is stopped. The
material brought to the fused state is solidified as a
result of natural cooling or forced cooling, for example
by an air jet, the clamping blades, such as 18, then re-
sume the clc* ed position, and the self-propelled carriage
10 travels to the free end of one of the pipes 1 and 2.
{n exemplary embodiment of metal pipes joined at

their ends according to the invention 1s given below.

EXAMPLE

The .apparatus used is that described above and 1l-

Lustrated in Figures 7 to 10. The diameter of the circle
passing through the end edges, furthest away from the

axis of the béam, of the metal clamping blades conmsidered
¥s 312 mm.

in the closed position The outer face of the

clamping blades is polished and covered with silicone
resin.

A steel pipe 12 m Long and with an cutside dia-
meter of 400 mm and a wall thickness of 4 mm receives,
on its inner wall, a deposit of polyamide thermoplastic
material 11 of a thickness of 4 mm, there being at e€ach
end a reserve of which the dimensiori in the direction
of the generatricés of the pipe is 60 mm.

After this pipe has been joined to arother identi-

cal pipé on site By butt welding by means 6f a build=up

bead, by means of the apparatus, & strip of pdlyamide
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thermoplastic material 11 is applied, via its outer face,
to the part still uncovered after joining. The strip of
material was prepared in the way described above with re-
ference to Figures 2 to &4 from a tube of the said mate-

5 riat of an outside diameter of 392 mm, obtained by rota-

tional moulding, and hot-forming carried out after quench-

.:::. ing in water brought to a temperature of 95°C takes place
:'ﬂ:, on a mandrel of a diameter of 280 mm. The saxd strip of
:.::' material has a width of 80 mm and a thickness of 6 mm.
--3" 10 The relative pressure exerted on the inner face of the
e strip of material is 20 kPa.

As soon as pressure is exerted, the temperature

. ne

':2:’ of the metal part of the pipes is raised by means of the

Tt induction-heating unit, and heating is maintained until

,:E.’ 15 the entire metal part contained within a zone of a width
of 100 mm on either side of the weld has reached the tem-

AL perature of 200°C.

-:udg As soon as the tempeéerature of 200%¢ has been

reached, heating is interrupted, and forced cooling of
20 the metal part is carried out by circulating over 1its
surface an air stream obtained by means of a fan.

When the temperature of the metal part falls to
1009C, forced cooling is interrupted and the pressure
exerted on the strip of material ceases.

25 After the seélf-propelled carriage has arrived at
the free end of one of the pipes, it is found that near

the juAction there 78 a continuity of the internal
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protection of the joined pipes, and the heat-sensitive
covering, with which the part still uncovered after join-
ing is equipped, is connected intimately to the adjacent
covering.

The erosion resistance of the assembly produced
in this way is tested by circulating inside the pipes a
fluid consisting of 80 parts by weight of water and 20
parts by weight of coal formed from particles of a size
between 0.5 and 2 mm, at a speeu of 3.5 m/s and at a tem-
perature of between 15 and 20°%cC.

After a circulation time of 15000 hours, the Loss
of thickness observed at any point on each thermoplastic
covering, with which the inner wall of the pipes is equip-
ped before joining and with which the part still unco-

vered after joining is equipped, does not exceed 0.2 mm.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A process for joining together metal pipes at their ends, the inner wall of said ;

pipes being covered with a heat-sensitive lining, and for completing the heat-sensitive
lining of said pipes at their ends, where at least one of said ends, before joining, is not
covered with said lining, comprising joining said pipes at their ends, applying to said
uncovered end(s) a band of heat-sensitive lining, fusing said lining and simuitaneously
exerting radial pressure on said band of lining sufficient to reduce the thickness,
increase the width and weld the band to the adjacent lining, characterised in that said
band has a volume substantially equal to that of the cavity formed by the joining of the
pipes and located at right-angles to the portion still uncovered after the joining of the
pipes, a width ranging from 0.60 o 0.90 times the width of said cavity, measured in the

e direction of the generatrices of the pipes, and a thickness ranging from 1.10 to 1.65
L, times the depth of said cavity, measured in the radial direction, and in that the relative
. pressure exerted on the band is between 10 and 100 kPa.

“val 2. Process according to claim 1, characterised in that, where the heat-sensitive
et covering, with which the part still uncovered after joining is to be equipped, is of a

composition different from that of the heat-sensitive covering with which the inner wall
of the pipes is equipped before joining, an adhesive bonding material is deposited, on the
one hand, onto the face of the strip of material to be applied to the part still uncovered

L3
Brebes H
:,,,' after joining, and on the other hand, to the lateral faces of the said strip of material. '
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3. Process according to Claim 1 or 2, characterized in
that the strip of material is produced as a result of the
transverse cutting of a ring obtained by crosscutting a tube
of the said material.

4. Process according to claim 3, characterized in that
the tube of said material is of an outside diameter
substantially equal to the inside diameter of the uncovered

pipes.

5. Process according to any one of claims 1 to 4,
characterized in that the means for applying the strip of
material, via one of its faces, to the part still uncovered
after joining and for exerting pressure on the other face of
the said strip of material comprise clamping blades actuated
by jacks mounted on a self-propelled carriage movable inside
the pipes parallel to their axis.

6. Process according to claim 5, characterized in that
the carriage is remote-controlled by means of electric
cables and pipelines for the hydraulic fluid actuating the
jacks.

7. Process according to claim 5, characterized in that
the carriage is self-propelled by means of an accumulator
battery, a fluid-pressure appliance and a programming
device, which are arranged on the carriage.

8. Process according to any one of claims 5 to 7,
characterized in that the means for bringing the strip of
material to the fused state comprise any means making it
possible to supply heat from outside the pipes.
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9. Process according to claim 8, characterized in that
the means for bringing the strip of material to the fused
state are selected from the group formed by induction units,
infrared appliances and heating collars. “

10. Process according to claim 5, characterized in that
the clamping blades are in the form of an arc of a circle,
of which the radius of curvature of the outer face is equal
to the inner radius of curvature of the covered pipes and
the length of which is equal to the quotient of the inner
circumference of the covered tubes and the number of
clamping blades.

11. Process according to claim 10, characterized in
that the end edges of the clamping blades are
machine-bevelled in such a way that the end edges of two
consecutive clamping blades overlap closely when the
clamping blades are in an opening position which is such
that their outer face forms a continuous bylindrical surface
of revolution of a diameter equal to the inside diameter of
the covered tubes.

12. Process according to claim 5, characterised in that
the width of the clamping blades is between 2 and 4 times

-the width of the part still uncovered after joining, as
measured in the direction of the generatrices of the pipes.
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13. Process for producing metal pipes joined at their
ends, substantially as hereinbefore described with reference
to the accompanying drawings.,
DATED this 8th day of October, 1991. |
ATOCHGEM
WATERMARK PATENT & TRADEMARK ATTORNEYS
290 BURWQOD ROAD,
HAWTHORN, VICTORIA,
AUSTRALIA.
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