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GB2059316 B          1 SPECIFICATION. .
annular inwardly projecting bulge is formed on the internal surface ofthe
pin end of the pipe. If the Pipe grooving apparatus
internal surface of the pipe is coated with a protec- tive liner,
particularly spray coated plastic liners and 5 This invention relates to a
method and apparatus for   70 the like, crimping the bell Into the pin
sufficiently to forming an annular groove in the external surface of  form
an interlocking groove distorts and ruptures a pipe.
the plastic liner. Thus, even though a fully lined joint Various methods
have been used for joining        is formed, the liner is dislodged from
the pipe wall In lengths of pipe to form a continuous conduit.      the
area of the crimp and fluid passing through the 10 Perhaps the most common
pipe joining method     75 conduit may contactthe metalpipe through
ruptures involves the joining of an externally threaded pin  in the
internal lining. end of one pipe section with an internally threaded
According to the present invention, apparatus for box end of another pipe
section.                   forming an annular groove or recess In the
external While satisfactory for many purposes, threaded    surface of a
pipe comprises a first cylindrical body' 15 pipe joints are inconvenient
because one of the  80 concentrically positionable and axially moveable
lengths of pipe must be rotated.                    over said pipe; a
plurality of axial slots in said For forming conduits in which the pressure
of the  cylindrical body adjacent one end thereof; and a fluid to be
conducted through the pipe Is relatively  sizing tool for sizing the pipe
and for radially low, various types of non-threaded joints have been
compressing said one end of said cylindrical body 20 devised. Non-threaded
joints are typically formed by   85 whereby said one end is compressed
into, and forms enlarging the-internal diameter of one end of the   an
annular groove or recess in said pipe. pipe section to a diameter slightly
less than the     Thus, the groove can be formed before the external
diameter of the pipe. The enlarged end is  interference fit joint is made,
which may be before a commonly referred to as a bell and the end of the
liner Is applied. 25 adjoining pipe which fits within the bell is commonly
90   Since the bell Is usually formed by expanding the referred to as the
pin end or spigot. Conventionally,  end of the pipe to the desired
dimension, the bell the bell is formed by forcing a mandrel of desired  end
dimensions are usually uniform. However, the shape into one end of the pipe
to form a bell of    external diameter of pipe may vary slightly from mill
enlarged dimensions with a flared end so that the   to mill and from lot to
lot, even though the pipe is 30 pin end of another pipe section may be
inserted into    95 sold as having standard dimensions. Likewise, the the
flared portion and forced into the remaining    pipe may not be perfectly
circular in cross section. portion of the bell. Such joints are referred to
as      Even new pipe is often somewhat oval in cross interference fit
joints and are commonly used in    section and used pipe may be severly
distorted or applications wherein the pressure of the fluid pas-  corroded
on the external surface. For these reasons 35 sing through the conduit is
relatively low, such as,    100 it is desirable that the pin end of the
pipe be sized to for example, automobile exhaust pipes and the like.  the
desired dimensions to remove mill scale, corro- Since the internal diameter
of the bell is less than the  sion and the like and to ensure that the
external external diameter of the pin, the bell must be slightly  diameter
of the pin is uniformly circular in cross expanded radially as the pin is
axially inserted    section and uniformly larger than the internal dia- 40
therein. The difference in diameter is conventionally  105 meter of the
bell so that a uniform interference will known as the interference and the
friction between  be formed and galling will be prevented. the walls
interference fitted together forms the joint  Sizing is
conventionallyperformed by forcing a or coupling force.
sizing collar over the pin end, which collar has One of the main advantages
of interference fit   internal dimensions corresponding to the desired 45
joints is that they may be formed relatively quickly    110 external
dimensions of the pin. The sizing is conve- and inexpensively and neither
pipe section need be  niently performed before the groove is formed. A
rotated to form the junction. Furthermore, since    common apparatus can be
used for both purposes excessive heat is not required toform an inteference
when the internal surface of the pipe is to be. coated fitjoint, pipe
sections with internal plastic linings  with a plastic liner, the belling
and sizing operations 50 may be formed with appropriately designed ends on
115 are performed on the ends of the pipe prior to the plastic liner which
mate or overlap in some     forming the internal coatings and the terminal
ends manner to form a fully lined conduit on assembly.   of the liners
suitably shaped to provide mating or Among the disadvantages of
conventional interfer-   overlapping surfaces which form a continuous plas-
ence fit joints is that the joint is usually incapable of  tic liner
through the joint when the joint is properly 55 withstanding high pressures
and will either leak or     120 assembled. separate if the joint is
subjected to high internal  According to a further aspect of the present
pressures.                                         invention, a method of
forming an annular recess or It has been discovered that the integrity of
the  groove in the external surface of a section of interference fit joints
can be vastly improved by   malleable pipe comprises positioning
concentrically 60 radially compressing the mouth of the bell inwardly   125
about said pipe a first cylindrical body with a' after the joint is formed
to form, and mate with, an    plurality of axial slots adjacent one end and
passing annular groove in the pin end, thus mechanically    the end of the
pipe and the end of the body throughia interlocking the two pipe sections.
However, when  sizing tool, and thus radially compressing that end of the
mouth of the bell is compressed into the pin to  the body into the surface
of the pipe to form the 65 form an external annular groove, a corresponding
130 annular groove or recess. The pre-sized and pre-    2 GB2059318 B
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grooved pin may be forced into a bell of the correct  mounted on an axial
post 12. The internal diameter dimensions to form an interference fit joint
and the  of the cylinder 11 is considerably larger than the mouht of the
bell deformed inwardly into the        external diameterof the pipe 25.A
ring l3is pre-formedgroove to form an interlocking joint      positioned
concentrically within the cylinder 11 at 5 without disturbing any liner
formed or placed within   70 the end thereof adjacent the post 12. The
outer the pipe. Since the groove is formed prior to forming  diameter of
ring 13 conforms to the inner diameter the liner within the pipe adherence
of the liner to the  of cylinder 11 and at least the portion of the
internal inner wall of the pipe is not distrubed in forming the  diameter
of ring 13 opposite the post 12 is tapered. joint. Furthermore, since the
annular groove is     The tapered internal surface 14 is tapered inwardly
10 formed at a predetermined distance from the open  75 from the edge
thereof. The larger diameter (the end, completion of an interference fit
joint using a  diameter adjacent the open-edge of the ring) is bell with
the same predetermined bell depth may be  greater than the external
diameter of the openend of visually observed, thus ensuring that each joint
is    pipe 25. The tapered surface 14 tapers inwardly to a uniformly formed
and that internal iner ends are    diameter less than the external diameter
of pipe 25. 15 properly overlapped or otherwise joined to form a  80 The
opposite edge of ring 13 may form a closed fully lined conduit. Since the
groove into which the  surface or have at least an inwardly projecting
flange mouth of the bell is to be depressed is formed prior  15. to
formation of the interference fit joint, the mouth of  A spacing cylinder
16 having an internal diameter the bell may be more readily deformed into
the      substantially larger than the external diameter of the 20
pre-existing groove, thus reducing the crimping  85 pin end of pipe 25 and
an external diameter substan- forces required to form an interlocking
joint. An   tially conforming to the internal diameter of the embodiment of
the invention will now be described   cylindrical body 11 is telescopically
inserted axially by way of example and with reference to the         within
the cylindrical body 11 abutting the open accompanying drawings, in which;
edge of the ring 13. 25  Figure 1 is a partially elevational and partially
90   A sizing ring  17 having an external diameter sectional view of the
sizing and grooving apparatus  conforming to the internal diameter of the
cylindrical shown in place on the end of a pipe section;        body 11 is
insertedwithintheopen end of cylinder Figure2 is a sectional view of the
pin end of a sized  11 and abutts the opposite end of spacing cylinder and
grooved pipe;                                   16. The sizing ring 17 (and
thus the entire internal 30  Figure 3 is an end view of the grooving tool
shown    95 assembly within cylindrical body 11) is held in place in Figure
1;                                        by a retaining ring 18 which fits
within a groove 19 in Figure 4 is a elevational view of the grooving tool
the internal surface of the cylindrical body 11. The shown in Figure 1; and
internal surface 31 of sizing ring 17 is tapered Figure 5 is a sectional
view of an interference fit  inwardly from a diameter substantially larger
than 35 joint formed using the pre-sized and pre-grooved  100 the external
diameter of the pin end of pipe 25 to an pipe section illustrated in Figure
2.              internal diameter corresponding to the desired size As
illustrated in Figure 1, the apparatus of the  and shape of the pin end of
the pipe 25. invention includes a sizing tool (generally indicated  To size
and groove the pipe 25 in accordance with at 10) and a grooving tool
(generally indicated at 20).  the invention, the grooving tool 20 is
positioned on 40 The grooving tool 20, as illustrated in Figures 1,3  105
the external surface of the pin end of the pipe with and 4, comprisesan
open-ended cylindrical body 21   the tapered surface 22 nearest the open
end of the with an inwardly tapered external surface 22 adja-  pipe. The
tool 20 is advanced over the pipe a cent one end thereof. The internal
diameter of the  substantial distance to avoid interference with the
grooving tool is somewhat larger than the external  initial sizing
operation. The pipe 25 is then telesco- 45 diameter of the pipe, except
atthe ends thereof. As    110 pically insertedwithinthesizingtool 10.It
will be shown in Figure 1, an inwardly projecting lip 23 is  observed that
as the end of the pipe 25 is telescopic- formed on the internal surface of
the tapered end of  ally inserted within the sizing tool 10, the pipe will
the tool 20. The opposite end of the body 21 mates  engage the tapered
surface 31 of the sizing ring 17. with a cylindrical collar 24 which has an
internal  As the pipe advances through the sizing ring 17, the 50 diameter
only slightly larger than the external dia-    115 external surface of the
pipe is reshaped and sized to meter of the pipe 25. Collar24 may beformed
as an  the internal diameter of the sizing ring 17. Thus, if integral part
of the grooving tool 20 or may be a   the external diameter of the pipe 25
is originally separate collar. The internal diameter of collar 24  larger
than the internal diameter of the sizing ring 17, must be sufficiently
larger than the external dia-  or if the pipe is elliptical in cross
section, the pipe will 55 meter of the pipe 25 to allow the collar to slide
over   120 be reshaped to the circular dimensions and size of the pipe
25when axial force is applied thereto. The  the internal surface of the
sizing ring as it is forced grooving tool is thus concentrically
positionable and  through the sizing ring 17. Furthermore, mill scale,
axially moveable over the pipe section 25.          rust, corrosion or the
like will be removed from the Longitudinal slots 26 are formed in the
tapered   pipe as it isforced through the sizing ring 17. When 60 end of
the cylinder 21. The slots 26 thus divide the  125 the open end of pipe 25
engages the tapered surface tapered end of the cylinder into a plurality of
axially  14 of ring 13, the end of the pipe 25 will be radially projecting
individually fingers surrounding the pipe  inwardly compressed to form a
slightly inwardly 25 with lips 23 contacting the outer surface of the
tapered end portion 25a as shown in Figure 2. pipe 25.
In the preferred embodiment, the ring 13 is 65  The sizing tool 10
comprises a cylindrical body 11   130 proportion so that the pipe may be
advanced into the    3
GB2059318 B          3 sizing tool 10 until the end of the pipe 25 strikes
to joining the sections with the ends of the liners 



flange 15. At this. point a known length of the pin end  positioned so that
a proper make-up between liners of the pipe will be sized to the desired
dimensions  is ensured when the mouth 41 of the bell 40 is and the open end
of the pipe 25 will be slightly    aligned with the groove 33. Thus, the
operator need 5 inwardly compressed to form tapered end 25a of the    70
not measure insertion depth but may rely on visual desired dimensions. With
the pipe 25 fully inserted  observation to known that proper liner make-up
Is within the sizing tool 10 and the open end of the pipe  achieved when
the groove 33 and mouth 41 are resting against flange 15, axial force is
applied to  aligned. collar 24 as indicated by arrow 32. Grooving tool 20
All of the component parts of the sizing tool and 10 is thus telescopically
inserted within the sizing tool  75 grooving tool described hereinabove may
be fabri- 10 and tapered surfaces 22 on the fingers engage the  cated from
conventional steel alloys. Since the tapered surface 31 on the sizing ring
17. As the    fingers in the grooving tool must flex to be radially
grooving tool 20 is forced into the sizing tool 10, the  compressed and
form the groove 33 and then return lips 23 on the Internal surface of the
fingers of the  to their original position, it is preferable that the 15
grooving tool are radially inwardly compressed,  80 cylindrical body 21 be
formed from a high strength deforming the fingers Inwardly and toward each.
spring steel such as a vanadium steel alloy or the other until the slots 26
are closed at the open end of  like. The sizes of each of the component
parts will be the sizing tool 20. By compressing the lips 23 radially
determined, however, by the particular size of pipe inwardly,a groove 33,
as illustrated in Figure 2, is  to be sized and grooved. Likewise, other
dimensions, 20 formed in the external surface of pipe 25. The sizing    85
such as depth of the groove, length of the bell, tool 10 is then removed
from the pipe 25 allowing   amount of interference, etc., will be
determined by the fingers of the grooving tool to return to their  the
material of the pipe, the pipe wall thickness, the original position. The
grooving tool 20 is then    intended purpose of the conduit formed, etc.,
all as is removed from the pipe and the pipe is ready for     well known in
the art. 25 forming an interference fit joint as illustrated in  90
Although not illustrated in the drawings, it will be Figure 5.
appreciated that the pre-sized and pre-grooved pipe In forming the joint
illustrated in Figure 5, the.  is particularly useful for use in adjoining
lengths of pre-grooved and pre-sized pin end of pipe 25 as    lined pipe to
form fully lined conduit. The lining, illustrated in Figure 2 is
telescopically forced into a.  which is inserted into the pipe after the
belling, 30 bell 40 formed on the end of a mating pipe section  95 sizing
and grooving operations, may take various 45. Bell 40 is formed by
conventional methods, such  conventional forms. For example, the liners may
be as by forcing a mandrel (not shown) of the desired.  formed in place as
by spraying a coatingon the shape into the open end of pipe section 45 to
form a  internal surface of the pipe or may be tubular liners bell 40
having internal dimensions slightly less than  inserted into the pipe and
bonded to the internal 35 the external dimensions of the sized pin end.
.100 surface of the pipe by know techniques. Various Conventionally, the
mouth 41 (shown in phentom in   methods for forming such internal liners as
well as Figure 5) is slightly flared outwardly to assist in   various
methods of joining the ends of the liners aligning the pin and bell as the
pin is inserted within  within the joint to form a fully lined conduit
there- the bell. The pin is then forced into the bell until the  from, are
well known in the art. One of the significant 40 tapered end 25a strikes
the throat 44. Conventional    105 features of this invention, however, is
that the mouth lubricants, sealing agents, bonding agents and the  of the
bell may be deformed into the groove 33 after like may be used in forming
the interference fitjoint,  a fully lined joint is formed to form a
mechanically depending of course, on the amount of interference,
interlocked joint without disturbing the liner on the the material of the
pipe and the material and type of  internal surface of the pipe. 45 liners,
if any, in the pipe sections.           110   Since the groove 33 is formed
in the pipe section In the preferred embodiment of the invention, the  25
prior to formation of a liner therewithin, the lengths of the sizing tool
10 and the mandrel forming  mouth 41 of the bell may be deformed into the
the bell 40 are matched so that the mouth 41 of the  groove 33 without
disturbing the internal liner. bell is aligned with the groove 33 when the
tapered  Furthermore, since the mouth 41 is automatically 50 end 25a
strikes the throat 44. Thus, as the joint is  115 aligned with the groove
33, the apparatus for assembled, the operator may visually observe that
deforming the mouth 41 inwardly need exert only the joint is properly
completed when the mouth 41 is  sufficient pressure to deform the mouth of
the bell. aligned with the groove 33. When the joint is thus  The apparatus
need notand should not further completed, the flared mouth 41 is radially
inwardly  deform the pin end of the pipe. However, deforming 55 compressed
into groove 33 to form a mechanical  120 the mouth 41 radially inwardly
into the pre-existing interlocked interference fit joint. When forming
groove 33 mechanically interlocks the pipe sections interference fit joints
with pipe having internal   25 and 45 together to produce a mechanically
sound plastic liners, the depth of insertion of the pin into  joint which
will usually withstand internal pressures the bell is critical to ensure
that the ends of the  as great or greater than the pressure capacity of the
60 plastic liners are properly mated or overlapped to  125 pipe sections.
form a continuously lined conduit. Where the groove   From the foregoing it
will be observed that the 33 is formed at a predetermined distance from the
grooving tool described co-operates with the sizing open end of the pipe 25
and the depth of the bell 40  tool to form a groove in the pin end of the
pipe at a is directly related to such predetermined distance,  desired
distance from the open end. Various conven- 65 liners may be formed within
the pipe sections prior   130 tional apparatus are available for exerting
the re-    4     GB2059318 B
4 quired axial pressures on the sizing tool and the  the end of the pipe
and the end of the body through a grooving tool described. For example,
pipe press    sizing tool, and thus radially compressing that end of 



apparatus of the type conventionally used for sizing  the body into the
surface of the pipe to form the and balling operations may be used.
Likewise,       annular groove or recess. 5. apparatus conventionally used
for forming interfer-    70   12. A method as claimed in Claim 11 in which
the ence fit joints may be used in forming joints in     first cylindrical
body has an internal diameter in at accordance with the invention; and
various methods  least the central portion thereof larger than the are
conventionally available for deforming the      external diameter of the
pipe. mouth 41 into the groove 33.                          13. A method as
claimed in Claim 12 in which the 10
75 cylindrical body has an internal diameter adjacent CLAIMS
both ends thereof substantially corresponding to the 1. Apparatus for
forming an annular groove or     external diameter of said pipe. recess in
the external surface of a pipe comprising; a  14. A method as claimed in
anyof Claims 11-13 first cylindrical body concentrically positionable and
in which the grooved pipe is forced with an interfer- 15 axially moveable
over said pipe; a plurality of axial  80 ence fit into the belled end of a
similar pipe, and the slots in said cylindrical body adjacent one end
edge of the belled end is forced into the groove. thereof; and a sizing
tool for sizing the pipe and for  15. A method as claimed in any of Claims
11-14 radially compressing said one end of said cylindrical  in which the
radially compressed end of the cylin- body whereby said one end is
compressed into, and   drical body is released to allow the cylindrical
body 20 forms an annular groove or recess in said pipe.  85 to be removed
from the pipe. 2. Apparatus as claimed in Claim 1 in which the     16. A
method of forming an annular recess or internal surface of the cylindrical
body has an     groove in the external surface of the section of inwardly
projecting lip adjacent the one end thereof  malleable pipe using apparatus
as claimed in any of which forms the groove or recess.
Claims 1-10. 25  3. Apparatusasclaimed in either of the preced-    90   17.
A method asclaimed in any of Claims 11-16 ing claims wherein the external
diameter of said first  in which the internal surface of the pipe is then'
body increases axially from said one end thereof    coated with a plastic
liner. forming a tapered external surface adjacent said one  18. A coupling
joint constructed using apparatus end thereof.
as claimed in any of Claims 1-10, or by a method as 30  4. Apparatus as
claimed in Claim 3 wherein said    95 claimed in any of Claims 11-17.
sizing tool includes a ring having a tapered internal  19. Amethod
asclaimed in anyofClaims 11-16 surface mating with said tapered external
surface   in which after the annular recess or groove has been when said
tapered external surface is axially tele-  formed in the external surface
of the pipe, the. scoped within said ring.
internal surface is lined, or re-lined with a protective 35  5.
ApparatusasclaimedinClaim4whereina          100 liner. ring is maintained
within the sizing tool displaced  20. A method as clainied in Claim 19 in
which the from the internally tapered ring.                  lined or
grooved or recessed pipe is used as the pin 6. Apparatus as claimed in
Claim 5 wherein said   end of a coupling joint. sizing ring hasatapered
lead-in-portion. 40  7. Apparatus as claimed in Claim 6 wherein the
Printed for Her Majesty's Stationery Office, by Croydon Printing Company
Limited,Croydon,Surrey,1983. sizing ring is near one end of the sizing tool
and  Published by The Patent Office, 25 Southampton Buildings, London,
comprises a ring with a tapered internal diameter    WC2A 1AY from which
copies may be obtained. decreasing the one end of said sizing tool to the
desired external diameter of the pin end of said pipe. 45 8. Apparatus as
claimed in any of Claims 3-7 including means for forcing the tapered
external diameter portion of the pipe grooving tool axially into the ring
whereby the slotted portion of the grooving tool is radially inwardly
compressed to 50 form an annular groove or recess in the external surface
of the pipe section. 9. Apparatus as claimed in any of Claims 5-9 including
means for limiting the length of pipe which may be forced through the
sizing ring, which means 55 comprises the sizing tool having a reduced
diameter portion. 10. Apparatus for forming an annular groove or recess
constructed and arranged substantially as herein specifically described
with reference to the 60 accompanying drawings. 11. A method of forming an
annular recess or groove in the external surface of a section of malleable
pipe comprising positioning concentrical- ly about said pipe a first
cylindrical body with a 65 plurality of axial slots adjacent one end and
passing    4      GB2059318 B
4 quired axial pressures on the sizing tool and the    the end of the pipe
and the end of the body through a grooving tool described. For example,
pipe press      sizing tool, and thus radially compressing that end of 



apparatus of the type conventionally used for sizing  the body into the
surface of the pipe to form the and belling operations may be used.
Likewise,        annular groove or recess. 5 apparatus conventionally used
for forming interfer-    70   12. A method as claimed in Claim 11 in which
the ence fit joints may be used in forming joints in     first cylindrical
body has an internal diameter in at accordance with the invention; and
various methods   least the central portion thereof larger than the are
conventionally available for deforming the        external diameter of the
pipe. mouth 41 into the groove 33.                           13.
AmethodasclaimedinClaim 12inwhichthe 10 CLAIMS
75 cylindrical body has an internal diameter adjacent both ends thereof
substantially corresponding to the 1. Apparatus for forming an annular
groove or      external diameter of said pipe. recess in the external
surface of a pipe comprising; a  14. A method as claimed in any of Claims
11-13 first cylindrical body concentrically positionable and  in which the
grooved pipe is forced with an interfer- 15 axially moveable over said
pipe; a plurality of axial  80 ence fit into the belled end of a similar
pipe, and the slots in said cylindrical body adjacent one end      edge of
the belled end is forced into the groove. thereof; and a sizing tool for
sizing the pipe and for  15. A method as claimed in any of Claims 11-14
radially compressing said one end of said cylindrical  in which the
radially compressed end of the cylin- body whereby said one end is
compressed into, and    drical body is released to allow the cylindrical
body 20 forms an annular groove or recess in said pipe.   85 to be removed
from the pipe. 2. Apparatus as claimed in Claim 1 in which the       16. A
method of forming an annular recess or internal surface of the cylindrical
body has an      groove in the external surface of the section of inwardly
projecting lip adjacent the one end thereof  malleable pipe using apparatus
as claimed in any of which forms the groove or recess.
Claims 1-10. 25  3. Apparatusasclaimed in eitherof the preced-    90   17.
A method as claimed in anyof Claims 11-16 ing claims wherein the external
diameter of said first  in which the internal surface of the pipe is then
body increases axially from said one end thereof     coated with a plastic
liner. forming a tapered external surface adjacent said one   18. A
coupling joint constructed using apparatus end thereof.
as claimed in any of Claims 1-10, or by a method as 30  4. Apparatus as
claimed in Claim 3 wherein said    95 claimed in any of Claims 11-17.
sizing tool includes a ring having a tapered internal  19. A method as
claimed in any of Claims 11-16 surface mating with said tapered external
surface    in which after the annular recess or groove has been when said
tapered external surface is axially tele-  formed in the external surface
of the pipe, the scoped within said ring.
internal surface is lined, or re-lined with a protective 35  5. Apparatus
as claimed in Claim 4 wherein a    100 liner. ring is maintained within the
sizing tool displaced    20. A method as claimed in Claim 19 in which the
from the internally tapered ring.                    lined or grooved or
recessed pipe is used as the pin 6. Apparatus as claimed in Claim 5 wherein
said    end of a coupling joint. sizing ring has a tapered lead-in-portion.
Printed for Her Majesty's Stationery Office, by Croydon Printing Company 40
7. Apparatus as claimed in Claim 6 wherein the      Limited Croydon,
Surrey, 1983. sizing ring is near one end of the sizing tool and
Published by The Patent Office, 25 Southampton Buildings, London, comprises
a ring with a tapered internal diameter    WC2A 1AY, from which copies
maybe obtained. decreasing the one end of said sizing tool to the desired
external diameter of the pin end of said pipe. 45 8. Apparatus as claimed
in any of Claims 3-7 including means for forcing the tapered external
diameter portion of the pipe grooving tool axially into the ring whereby
the slotted portion of the grooving tool is radially inwardly compressed to
50 form an annular groove or recess in the external surface of the pipe
section. 9. Apparatus as claimed in any of Claims 5-9 including means for
limiting the length of pipe which may be forced through the sizing ring,
which means 55 comprises the sizing tool having a reduced diameter portion.
10. Apparatus for forming an annular groove or recess constructed and
arranged substantially as herein specifically described with reference to
the 60 accompanying drawings. 11. A method of forming an annular recess or
groove in the external surface of a section of malleable pipe comprising
positioning concentrical- ly about said pipe a first cylindrical body with
a 65 plurality of axial slots adjacent one end and passing    


