1, 124, 930 5 dependent on claim 2 wherein
the operatron nmenber through the thrust cavity causes the for form ng a

socket conprlses the sequence of heatlng the and radlal novenent to be -
|nparte to the  sheeve, shrinking the sleeve on. the pipe at a noulding
S ring I.ts housing. 5 posi@f"t c hereof, formng 15
Apparatus as clained in ¢l ai Rl %E:

length in the wherein't Gk m comnbi ned pi pc
and- sl eeye, heating the :EATE ﬁﬁ@@%l&:& i s slidably PrP
carri-8d, ;and socketed part of thBRABANGSeATPAGEERNd on an axially’

ext enthy CylkasEi DAVIDOANOUD SANDS] ROMRLDfBNOGME b EYRIOREBROE A RSEFPE

cool i ng - %e man_drel | n the thrust cavity. 10 the nould agf%gegﬁn pe

of the required

and sleey and pparatus as claimed in any one of
o 5? Date of filing Complete Specification: 2 May, 1967,
g g Application Date: 25 May, 1966, " No. 23282/66.
E ol Complete Specification Published: 21 Aug., 1968.

© Crown Copyright 1968.

' Index at acceptance: —B5 A(IR14C1X, IR29X, 2E4A, 2E4H); F2 P(1A13, 1B7)
| Int. Cl:—B 29 ¢ 17/02
" COMPLETE SPECIFICATION

Improvements relating to Tubing and Piping of Thermoplastics
Material

We, CHEMIDUS PLASTICS LIMITED, of such pipe may be longer than can conveni-
. Brunswick Road, Cobbs Wood, Ashford, ently be formed by injection moulding. The
Kent, a British Company, do hereby declare invention is a modification of our co-pending
T " the invention, for which we pray that a patent Patent Applications Nos. 24563/65 and
: 5 may be granted to us, and the methed by 53609/65 (Cognate, No. 1084 ,888).
: which it is to be performed, to be particularly According to the present invention there is
: . described in and by the following state- provided a method of forming an annular
- ment: — internal groove or recess on a length of pip-
This invention relates to tubing and piping ing of tubular thermoplastics material which 50
10 made of thermoplastics material and is direc- includes the steps of assembling around the
" ted towards a method of, and apparatus for, pipe, at the place where the groove is to be
forming an internal groove or recess in the formed, a split cavity mould having an in-
tube or pipe; the formed groove or recess ternal annular cavity equivalent in shape to .
) being intended for the reception of a sealing the desired external.profile of the finished 55
15 ring in a manner well known in the art. groove in the pipe; blocking the pipe intern-
The groove or recess is usuzlly formed in ally to define an annular. space at the zone
a pre-formed socket on a first tube or pipe where the groove is to be formed; provid-
so that with a sealing ring scated in the ing a radially expandable moulding ring with-
groove a second tube or pipe can be inserted in the annulus and mechanical means for 60
20 into the socket to make a sealed joint. imparting radial expansion to the ring within
Whilst it is possible to form various tube the annulus; locally heating the pipe to soften:
and pipe fittings (such as elbows, sockets it at the zone where the groove is to be
" and the like) by injection moulding when they formed; actuating the mechanical means to
- are of relatively short length, it has not hither- impart “radial expansion to the moulding ring 65
25 1o been found practicable to form such sockets to cause it to deform radially outwardly from
or shaped parts integrally with a relatively the arnulus and thereby to mould the softened
Jong length of tubmg or piping (hereinafter part of the wall of the pipe into the cavity in
terined & pipe” or “piping”) because this the mould; cooling the pipe to set the de-
rules “out injection moulding. formed portion thereof; dismantling the split 70
30 In consequence, where grooves and similar cavity mould and removing the blockage
formations are required on a Ien°th of piping, Further according to the present invention
it is generally the practice to make a short there is provided apparatus for forming an
specially shaped piece such as a grooved annular internal groove or recess on g length
socket, by injection moulding and then to of piping of tubular thermoplastics material 75
35 weld this to a plain length of extruded thermo- which includes a split cavity mould having
plastics pipe. an internal annular cavity equivalent in shape
The present invention aims at providing a to the desired external profile of the groove
method of, and apparatus for, forming an to be formed in the pipe; means for blocking
annular internal groove or recess in a pipe the pipe internally to define an annular space 80
40 (or in a socket on the pipe) made of thermo- at the zone where the groove ‘is to be formed
plastics material, irrespective of the fact that in the pipe; a radially expandable moulding

[Price 4s. 6d.)
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clains 9 to 15 wherein the
acts dlrectly

renovi ng the grooved pi pe and sl eeve.
mechani cal neans 7. The method as claimed in claimé6 V\/m ch
—n—n—‘r hn—rn-n—rl—rh—ﬂﬂ | ng- = ;
Appar atus as cI ainmed in claim 16 when t| nuous, heatl ng
the conbi ned«pi pa and .sl eeve dependent on claim 14 wherein the annul ar
15 pki®r to each fornng 0 erati on. .-, thrust surface abuts a
cSnplenentary in- 80 8. “The net.hod of - f-ormni ng an annul ar in- dined
surface »n the-moulding ri ng .t er nak4,9pooove or recession a | ength of

—incl T=T¥= =

pI pi ng 8.~ Appar, at US—as_clalmed Tnany one of _of—rubdrar ther mopt astics
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yalticht nslsdap&ded Biksmbel sectione| 25 m 1009 Fig.

c] ai med.i n ®ehad rpeco
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an i nt'er nalis ¢ }heQ% Qiﬂdhen
cavi ty eWuispesd énfocital ‘sirapehinialt heans for2Om

25 desired %Wn’éﬁ‘ahe? F‘P Rild ‘ieﬁ’@n‘tli'i"od\?@al dnvseds t él?erF%f{EMs gt j on at  the e
1 1 thi ca pipe &l

the ci rcunt g eRE B S i o R e el @L& Jﬁ“t he' the javent
t’hrust .ri nquﬁlaihgr& g has il efiteMmBICAXiAD NéngthS belRediRd |t(ﬂ£hef'rﬁh dge Bme Mdﬂﬂg an - ally p
~gnnul ar 1§pam;oxapate13f ieqetl| ty tecioemal wxalt ingi nner edge of the noul d- 8 15 the pif
5 length of the groove 'so that after having Examples of suxtable materials from which Fig.
previously heated the pipe to soften it, by the moulding ring can be made are natural “in Fig

actuating the mechanical means the mould- rubbers, synthetic rubbers, neoprene and simi- the wa

ing ring can be deformed to be urged radi- lar elastomeric materials. ing 1L

20 ally outwardly from the annulus to mould During the formation of a socket on a pipe, 83 20 outwar

the softened part of the wall of the pipe into the wall thickness of the pipe at the socket . Figs

the cavity in the mould. tends to be relatively decreased; moreover, ing rir

. The mechanical means for imparting radlal due to the increase in diameter of the socket, after ¢

© . expansion to the mould ring is preferably and the fact that it _operates at_a. similar : Fig.

25 provided by an annular thrust member cap- pressure to the remaining length of the pxpe, 90 25 in Fi

able of linear movement normal to the annulus -the thermoplastics material at the socket is - modifi

in a direction parallel to the axis of the pipe likely to be over stressed in use. _ which

at the part where the groove is to be formed The disadvantage due to the decrease in Tng 1

therein. The thrust member is provided with wall thickness of the pipe during deformation . .F1g‘

30 an inclined thrust surface which abuts a com- of the pipe to form the plain socket may be 95 30 Fig. .

plementary inclined surface associated with overcome by swaging the pipe end, so as to wall ¢

the surrounding expandable moulding ring so increase the wall thickness after formmg the rng -

_that during axial movement of the thrust plain socket. However, it is also desirable to wardl

member the thrust surface slides over the . increase the wall thickness of the pipe or ) Fig

35 inclined surface associated with the moulding of the socket by an extra amount locally, to 100 35 ing x

ring to impart radial expans:on or contraction allow for the formation of the groove or 5 am
. to the expandable moulding ring. recess to be formed therein. tively

The inclined thrust surface can abut directly The wall thickness of the pipe can be In
against a complementary surface of the increased by an extra amount locally by pro- . mem!
23 40 mouldmg ring but it is preferable that a viding the pipe with a sleeve of thermoplastics 105 40 refert
thrust ring is provided intermediate to the material at a position on the pipe at which . K
thrust member and the moulding ring so that the socket and/or groove are to be formed. tu.b“]
3 the thrust member abuts a complementary An extruded thermoplastics sleeve of the re- with
g mclmed surface of the thrust ring. The thrust quxred length and wall thickness is heated, form
] - 45 rting can conveniently be made in a plurality positioned on the pipe adjacent one end thereof 110 45 Ag
4 of radially extendmg sections of rigid material and allowed to cool to shrink on to the socks
] so that each section at the outer circumfer- pipe. Preferably the internal diameter of the or sl
ence of the thrust ring formed by said sections sleeve becomes rigidly attached to the pipe. the
E can be bonded or otherwise fixedly secured The combined wall formed by the pipe and pipir
50 to the inner edge of the moulding ring. The the sleeve can then be heated and a plam 115 50 2 is
radially extending sections are so arranged socket and/or groove formed. - mea
: that in the neutral, unexpanded condition of  Preferably the operations for forming -a annt
the moulding ring they form a solid, uninter- groove or recess in a pipe socket comprise m ¢
rupted thrust ring, but when the thrust mem- the sequence of heating the sleeve, shnnl\mg the
55 ber is moved axially across the annulus the the sleeve on the pipe at the position adja- 120 55 The
] radially extending sections can be moved radi- cent one end thereof, forming a plain socket the
. ally outwardly on the moulding ring to be of the required lenpth in the combined pipe the
: .circumferentially spaced by such radial move- and sleeve, heatmv the mould and socketed port
-4 ment during which the .moulding ring is part of the combmcd pipe and sleeve, form- 1
' 60 urged radially outwardly. The thrust rmg ing the groove or recess, cooling the mould 125 60 bloc
- thus ensures that uniform expansion is im- and combmed pipe and sleeve and removing has
parted to the moulding ring by the thrust the grooved pipe and sleeve. When the afore- of
member. mentioned sequence of operations is not con- ven
If required each radially extending section tinuous, i.¢. the pipe and sleeve are permitted 8 ¥
65 ;.can, be “provided with a hole passmg there~ to cool, then the combined pipe and sleeve 130 65 dri
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20

30

ally prior to deformation of the wall of
the pipe into the cavity in the mould;

Fig. 2 is a similar cross-section to that
in Fig. 1 and illustrates the way in which
the wall of the pipe is deformed by the mould-
ing ring when the latter is urged radially
outwardly;

Figs. 3 and 4 illustrate part of the mould-
ing ring and associated thrust ring before and
after expansion respectively; '

Fig. 5 is a.similar cross section to that
in Fig. 1 and illustrates the thrust ring

modified to include an endless spring member

which biasses the thrust sections of the thrust
ring radially inwards;

Fig. 6 is a similar ‘cross section to that in
Fig. 5 and illustrates the way in which the
wall of the pipe is deformed by the moulding
ring when the latter is urged radially out-

. wardly; and -

35

Figs. 7 and 8 illustrate part of the mould-
ing ring and modified thrust ring of Figs.

. 5 and 6 before and after expansion respec-

tively. S -
In the several figures of the drawings, like

members or parts -have been accorded like

reference numerals for ease of description.

" Referring firstly to Fig. 1, a pipe 1 of

tubular thermoplastics materials is- provided

. with a socket 2 on which socket is to be

45

formed an annular internal grcove or recess. -

‘A groove or recess is often required om the
socket of a pipe to accommodate an * O-rinig”
or similar seal which is necessary for making

. the joint of two interconnecting lengths of

50

55

60

65

piping leakproof, Assembled around the socket”

2 is a split cavity mould 3 having clamping

- means shown generally at 4 and an internal
_annular cavity 5. The cavity 5 is equivalent

in shape to the desired external profile of
the finished groove to be formed on the pipe.
The split cavity mould 3 is positioned around
the socket 2 so that the cavity 5 is located at
the place of the socket 2 where the grooved
portion of the pipe is to' be formed.

The socket 2 is provided with an internal
blockage in the form of a mandrel 6 which
has a moulding ring housing 7 in the form
of an annular space. The housing 7 can con-
veniently be formed by a cylindrical end plate
8 which is connected by bolts 9 to a cylin-
drical body member 10. The end plate 8
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is capable of axial sliding movement through
the thrust cavity 11 across the annulus 7
formed in the mandrel 6. Axially controlled
sliding movement of the thrust member 12
through the thrust cavity 11 is obtained by
control rods 13 which communicate with the
thrust member through suitable apertures in
the end plate 8.

Located in the annulus 7 is an expandable
moulding ring 14 of solid elastomeric material.
The moulding ring 14 surrounds the thrust
member 12 and has associated therewith &
thrust . ring 15 which is located between the
moulding ring 14 and the thrust member 12
and surrounds the thrust member 12. The
thrust ring 15 has an inclined inner surface
15¢ which is complementary to and abuts
the thrust surface 12a. Consequently during
axial movement of the thrust member 12 the
inclined surfaces 12z and 15a slide over each
other to impart radial movement to the thrust
ring 15. It will be seen from Figs. 3 and
4 that the thrust ring is made in a plurality
of radially extending thrust sections 152 of
rigid material; each section 155 is securely
attached by bonding or otherwise at the outer
circumference 16 of the thrust ring so formed
to the inner edge of the moulding ring 14.
As: will be seen in Figs. 1 and 2, the outer
circumference of the thrust ring is provided
with a flanged recess 15¢ which engages with
a complementary flanged rib 14a provided on
the inner edge of the moulding ring 14 to
securely attach the two rings. The thrust
sections 156 are so arranged that in the
neutral, unexpanded condition of the mould-
ing ring (see Fig. 3) they form a solid un-
interrupted thrust ring, and when the thrust
member 12 is moved axially the thrust sec-
tions are moved radially outwardly on the
moulding ring to become circumferentially
spaced (see Fig. 4) by such radial movement.

The deformable moulding ring 14 has an
external axial length fractionally less than the
intended internal axial length of the groove
to be formed on the pipe. In its unstressed
condition elastomeric moulding ring 14 has
an extérnal diameter slightly less than the
internal diameter of the socket 2.  The
-moulding ting 14 has an external surface
14 which is preferably cylindrical. It wilk
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45 12. Apparatus as claimed in ]
direction and is 110 clainms 9 to 11 V\/nereln t he internal
concentgic with the thrust ri ng.
edges 24. Apparatus as clainmed in any one of radiussed.

clainms 18 to 23 when dependent on claim 13. Apparatus as clained in any
one of 414 wherein the thrust ring hge4as0inner in- 50 clains 9 to 12
wher ei n=ttrepipe TS5 DIocKed  cCl1 neu surrace Wm ch |s corrpl ement ary to and
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: causmg the thrust ring 15 to move radxally : of tuhular thermoplastxcs material which in- _ of
outwardly.  Such radial movement of the cludes the steps of assembling around the . tial.
20 thrust ring 15 causes the moulding ring 14 pipe, at the place where the groove is to 2 9
to deform and be urged radially outwardly be formed, a split cavity mould having an 85 terr
from its annular housing 7 to mould the internal annular cavity equivalent in shape of
softened part of the socket 2 into the cavity to the desired external proﬁle of the finished clu
5 of the mould 3, thus forming an annular -groove in the pipe; blocking the pipe intern- anr
25 internal groove or recess 17 on the socket ally to define an annular space at the zone 25 des
2. The socket is them cooled until the thermo- where the groove is to be formed; provxdmg 90 for
plastic material is set and the thrust mer a radially - expandable moulding ring and P
- ber 12 is withdrawn to its original posmon mechanical means for Imparting radial ex- the
to permit the moulding ring 14 to return into  pansion to the ring within the annulus; locally n
30 its annular housing 7, after which the man- heating the pipe to soften it at the zone 30 rir
drel 6 can be removed from within the socket where the groove is to be formed; actuating 95 me
2. The split cavity mould 3 is finally removed the mechanical means to impart radial expan- Wi
by releasing the clamping means 4. sion to the moulding ring to cause it to th
During the deformation of the softened wall deform radially outwardly from the annulus
35 of the socket 2 into the cavity 5 in the- and thereby to mould the softened part of 35 1
mould 3, it has been found that the corners the wall of the pipe into the cavity in the 100 di
17a of the internal groove or recess 17 so mould; cooling the pipe to set the deformed t
formed in the socket become strained. To portion thereof dismantling the split cavity a
reduce such strain on the thermoplastics mould and removing the blockage. I
40 material at.the corners 17z of the groove the 2. The method as claimed in claim 1 which 40 1
annular edges 3a of the cavity 3 are prefer- includes forming a plain socket at the end 105
ably “ rounded-off * as illustrated. of the length of piping prior to forming the 9
In a modified construction illustrated in " internal groove in the socket. I
Figs. 5 to 8, each radial thrust section 155 is 3. The method as claimed in either claim ¢
45 provided thh a hole 18 passing therethrough. 1 or claim 2 which includes locating in the 45
The holes 18 are so formed that when the core of the annulus the mechanical means, 110 <
thrust sections are located in adjacent posi- surrounding the mechanical means with a <
tions to form the continuous uninterrupted thrust ring. "and surrounding the thrust T
thrust ring 15 (as illustrated in Fig. 7) an ring with a deformable mouldmg rmg
50 endless hole 18a is provided in the thrust of solid elastomeric material; actuating 50 <
ring. The hole 1834 is of circular cross section the mechanical means to cause the 115 !
in its axial direction and is located to be thrust ring to move radialy outwardly i
concentric with the thrust ring 15. Housed and thereby to deform the moulding
"in the hole 18a to pass throuah each thrust ring to urge it radially outwardly from the . ~
55 section 15 is an endless helical spring 19 annulus to mould the .softened part of the - 35
the ends of which are joined at 20. The pipe into the cavity in the mould. 120
spring 19 is tensioned to bias the thrust sec- 4. The method as claimed in any one
tions 155 radially inwards to form the con- of the preceding claims which includes pro- .
_ tinuous thrust ring and thereby cause the vxdmv the wall of the pipe in the locality - : 0
60 inclined surfaces 15 to remain in contact with £ the positior where the groove or recess . 6
" the inclined surface 124 of the thrust mem- lS to be formed with a sleeve of thermoplastics 125
ber 12. In this modification, the outer cir- material to increase the thickness of the wall. ’
cumferential surface 16 of the thrust ring 15 5. The method as claimed in claim 4 which
and the inner surface of the moulding ring includes shrinking the sleeve on to the pipe. 65
65 6. The method as claimed in claim S when 6

14 are of .cylindrical form and are not
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ative shape which is governed by the desired
hape of the finished groove.
In forming an annular internal groove or
" recess ont the socket 2, the socket is heated
at the zone where the groove is to be formed,
the split cavity mould assembled around the
pipe and the blockage in the form of the
mandrel 6 with its associated thrust member,
thrust ring and moulding ring positioned in
the socket 2 so that the annular housing is
located at the zene where the groove is to be
formed—see Fig. 1.
Referring now to Fig 2, the thrust mem-
"ber 12 is moved axially through the thrust
cavity 11 by the control rods 13, thereby

causing the thrust ring 15 to move radially .

outwardly.  Such radial movement of the
thrust ring 15 causes the moulding ring 14

to deform and be urged radially outwardly .

“from its annular housing 7 to mould the
softened part of the socket 2 into the cavity

5 of the mould 3, thus forming an annular’

internal groove or recess 17 on the socket
2. The socket is thew cooled until the thermo-
plastic material is set and the thrust mem-
ber 12 is withdrawn to its original position
to permit the moulding ring 14 to¢ return into
its annular housing 7, after which the man-
drel 6 can be removed from within the socket
2. The split cavity mould 3 is finally removed
by releasing the clamping means 4.

During the deformation of the softened wall
of the socket 2 into the cavity 5 in the
mould 3, it has been found that the corners
17a of the internal groove or recess 17 so
formed in the socket become strained. To
reduce such strain on the thermoplastics
material at.the corners 17« of the groove the
annular edges 3a of the cavity 3 are prefer-
ably “ rounded-off ” as illustrated.

In a modified construction illustrated in
Figs. 5 to 8, each radial thrust section 155 is
provided w1th & hole 18 passing therethrough.
The holes 18 are so formed that when the
thrust sections are located in adjacent posi-
tions  to form the continuous uninterrupted
thrust ring 15 (as illustrated in Fig. 7) an
endless hole 18« is provided in the thrust
ring. The hole 18a is of circular cross section
in its axial direction and is located to be
concentric with the thrust ring 15. Housed

"in the hole 18z to pags through each thrust

section 15 is an endless helical spring 19
the ends of which are joined at 20. The

spring 19 is tensioned to bias the thrust sec-

tions 154 radially inwards to form the con-
tinuous thrust ring and thereby cause the
inclined surfaces 154 to remain in contact with

" the ‘inclined surface 12a of the thrust mem-

ber 12. In this modification; the outer cir-
cumferential surface 16 of the thrust ring 15
and the inner surface of the moulding ring
14" are of . cylindrical form and are not

attached so that during radial expansion of '
the thrust ring 15 the cylindrical surfaces -

abut and the moulding ring is urged radially
outwards to the position shown in Fig. 6.
After a moulding operation and withdrawal
of the thrust member 12 the thrust sections
move radially inwards under the action of
sprmg 19 and the moulding ring moves radi-
ally inwards by its natural resilience.

It will be appreciated that the thrust
sections 15 in Figs. 5 to 8 can be fixedly
sccured to the moulding ring in a similar
manner to the construction in Figs. 1 to 4.

WHAT WE CLAIM 1S:—

1. A method of forming an annular in-
ternal groove or recess on a length of piping
of tubular thermoplastics material which in-
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cludes the steps of assembling around the .

pipe, at the place where the groove is to
be formed, a split cavity mould having an
internal annular cavity ‘equivalent' in shape
to the desired external profile of the finished
-groove in the pipe; blocking the pipe intern-
ally to define an annular space at the Zone
where the groove is to be formed; providing
a radially expandable moulding ring and
mechanical means for imparting radial ex-
pansion to the ring within the annulus; locally
heating the pipe to soften it at the zone
where the groove is to be formed; actuating
the mechanical means to impart radial expan-
sion to the moulding ring to cause it to
deform radially outwardly from the annulus
and thereby to mould the softened part of
the wall of the pipe into the cavity in the
mould; cooling the pipe to set the deformed
portion: thereof; dismantling the split cavity
mould and removing the blockage.

2. The method as claimed in claim 1 which
includes forming a plain socket at the end
of the length of piping prior to forming the
internal groove in the socket. :

3. The method as claimed in either claim
1 or claim 2 which includes locating in the
core of the annulus the mechanical means,
surrounding the mechanical means with a
thrust ring and surrounding the thrust
ring with a deformable moulding r1ing

of solid elastomeric material; actuating
the  mechanical means to cause the

thrust” ring to move radialy outwardly
and thereby to deform the moulding
ring to urge it radially outwardly from the .

annulus to mould the softened part of the - . '
120 -

pipe into the cavity in the mould.
4. The method as claimed in any one
of the preceding claims which includes pro-
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viding the wall of. the pipe in the locality .

of the position where the groove or recess .
is to be formed with a sleeve of thermoplastics
material to increase the thickness of the wall.
5. The method as ¢laimed in claim 4 which
includes shrinking the sleeve on to the pipe.
6. The method as claimed in claim 5 when
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sleeve, forming the groove Or recess, cooling
the mould and combined pipe and sleeve and
removing the grooved pipe and sleeve.

7. The method as claimed in claim 6 which
mcludes, when the operations .are not con-
tinuous, heating the combined pipe and sleeve
prior to each forming operation.

. 8. The method of forming an annular in-

ternal groove or recess-on a length of piping
of tubular thermoplastics- material substan-
tially as herein described.

9. Apparatus for forming an annu]ar in-
ternal groove or recess .on a length of pxpmg
of tubular thermoplastics material which in-
cludes a split cavity mould having an internal
annular cavity equivalent in shape to the
desired - external profile of the groove to be
formed in the pipe; means for blocking the:
pipe internally to - define an annular space at
the zone where the groove is to be formed
in the pipe; a, radially expandable moulding
ring located in the annulus and mechanical
means associated with the moulding ring
whereby radial expansion can be imparted 1o

. the ring to urge it from the annulus.

10. Apparatus as claimed in claim 9 wherein
the moulding ring has an unstressed external
‘diameter equal to or fractionally ‘less than
the external diameter of the annular space
and has an external axial length approxi-
mately equal to the intended axial length of
the groove to be formed.

11, Apparatus as claimed in either claim
9 or claim 10 wherein the moulding ring .
is provided with an external surface of cylin- .
drical form.

12. Apparatus as claimed in any one of
claims 9 to 11 wherein the internal annular

cavity of. the split cavity mould, has its edges '

e radmssed
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- 13, Apparatus as clauned in any one of
claims 9 to 12 wherein the pipe is blocked
internally by a cylindrically shaped mandrel

having an annular recess therein in the form .

of a moulding ring housing im which is
located the moulding ring, the housing com-

municating with a thrust cavity located in-

the mandrel in which cavity is situated the
mechanical means.

14, Apparatus as claimed in claim 13
wherein the mechanical means includes am
annular thrust member axially movable
through the thrust cavity in the mandrel,
the thrust member having an inclined annular
thrust surface adapted fo abut a comple-
mentary surface associated with the moulding

65 -ring so that axial movement of the thrust

SFPECI FI'CATIUN NO. 1, 124, 95U
member through the thrust mvity causes the Page
abutting surfaces to slide over each other Page
and radial movement to be imparted to the 9
moulding ring in its housing.

15. - Apparatus as claimed in claim - 14 70
wherein the thrust member is of conical form
and axially encircles and is slidably carried
on an axially extending cyhncmcal portxon of
the mandrel in the thrust cavity. :

16. Apparatus as claimed: in any one of 75
claims 9 to 15 wherein the mechanical means
acts directly on the moulding ring.

17. Apparatus as claimed in claim 16 when
dependent on claim 14 wherein the annular
thrust surface abuts a complementary in- 80
clined surface on the moulding ring.

18. Apparatus as claimed in any one of
claims 9 to 15 wherein a thrust ring is
located between the moulding ring and the
mechanical means,

19. Apparatus as claimed in claim 18
wherein the thrust ring comprises a plurality
of radially extending sections of rigid material.
. 20. Apparatus as claimed in claim 19
wherein each section at the circumference of 90
the thrust ring formed by said sections is.
fixedly secured to the inner-edge of the mould-
ing ring.

21, Apparatus as claimed in any one of
claims 18 to 20 wherein the thrust ring com~ 95
prises .a plurality of radially extending sec-
tions of rigid material, each section being
provided with a hole passing therethrough to
form an endless hole through the thrust ring
formed by said sections, the endless hole 100
‘housing an endless resilient member which
"passes through each section and is adapted

85

- to bias the sections radially inwards.

22. Apparatus as claimed in claim 21 -
wherein the endless resilient member is an 105 i
endless helical spring, -

23, Apparatus as claimed in either claim’

21 or claim 22 wherein the endless hole
_formed through the thrust ring is of cu'cular
cross section in its axial d1rectxon and is 110
concentric with the thrust rmg :

24. Apparatus as claimed in any one of
claims 18 to 23 when dependent on claim
14 wherein the thrust ring has an inner in-
clined surface which is complementary to and 115
abuts the inclined thrust surface of the thrust
member during axial movement of the thrust
member through the thrust cavity.

25. Apparatus as claimed in claim 14 where-
in the thrust member is controlled for axial 120
movement in the thrust cavity by conu-ol
rods.

26. Apparatus for forming an annular in-
ternal groove or recess on a length of piping
of tubular thermoplastics material substan- 125
tially as herein described with reference to
Figs. 1 10 4 of the accompanying diagram-
matic drawings. _

27. Apparatus for forming an annular in-
ternal groove or recess on a length of piping 130
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