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27,141 
PLASTIC PPE AND COUPLNG INCLUDING 

SAD PPE 
Georges Henri Houot, Pont-a-Mousson, France, assignor 

to Centre de Recherches de Pont-a-Mousson, Pont-a- 
Mousson, France 

Original No. 3,260,540, dated July 12, 1966, Ser. No. 
252,430, Jan. 18, 1963. Application for reissue May 
6, 1968, Ser. No. 736,235 
?laims priority, application France, Jan. 31, 1962, 

886,480 
Int, CI. F16) 17/02, 47/00 

U.S. C. 285-110 11 Claims 
Matter enclosed in heavy brackets appears in the 

original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

ABSTRACT OF THE DISCLOSURE 
A pipe element of the type that requires reinforcing : 

when it is coupled is designed so that it can be reinforced 
even though it is devoid of projections or depressions and 
therefore easily molded. Reinforcing is carried out by re 
inforcing means adjacent a flange of the socket of the 
pipe element or of a sheath member. The reinforcing 
means houses a sealing element. 

The present invention relates to thermoplastic pipes and 
other piping elements of the type including a socket and 
male end, and in particular to a new design of their 
socket. 
When the socket, constituted by the expansion of the 

cylindrical end of an extruded pipe, is intended for a cou 
pling of the type employing a sealing element interposed 
between the male end and the socket, it must usually be 
reinforced by a collar, sleeve or sheath. The sheath fits 
around the outer face of the socket which comprises pro 
jections and recesses in the form of ribs and grooves for 
accommodating the sealing element and for hooking the 
socket onto the male end of the adjoining pipe. These 
grooves and ribs lead to complications as concerns the 
forming, moulding and assembly of both the socket and 
the socket sheath. 
The invention therefore provides an element for piping 

which is composed of thermoplastic material and is of 
the type having a male end and socket reinforced by an 
outer sheath corresponding to the shape of the bell of 
the socket, said bell having smooth outer and inner faces 
which are devoid of projections and recesses and the 
sheath of the bell comprising a flange which projects in 
wardly at the entrance of the bell and forms with the 
sheathed bell a recess for accommodating the sealing 
washer. 
Another object of the invention is to provide a simpli 

fied method for obtaining a socket reinforced by an outer 
sheath in accordance with the aforementioned features. 
In this method, a flange is formed inwardly at one of the 
ends of an initially tubular sheath, then the sheath is 
fitted over the bell so as to place said flange in the re 
quired axial position relative to the end of the bell and 
the end of the sheath opposed to said flange is formed 
over so as to apply it on the flared neck portion of the 
socket bell. 
A further object of the invention is to provide a cou 

pling between pipe elements of the aforementioned type 
with interposition of a sealing element which is of the 
type having a trapezoidal section, is compressed radially 
and has a circular chamfered anchoring rib projecting 
from the trapezoidal section, in which coupling the trap 
ezoidal section of the sealing element is compressed radial 
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ly between the bell of the socket of one of the pipe ele 
ments and the male end of the other element in the 
known manner, whereas the anchoring rib of the sealing 
element is disposed in said recess formed partly by the 
inwardly extending flange of the bell sheath, and the end 
of the sealing element adjacent the anchoring rib bears 
against said flange of the sheath. 

Further features and advantages of the invention will 
be apparent from the ensuing decription, with reference 
to the accompanying drawings to which the invention is 
in no way limited. 

In the drawings: 
FIG. 1 is an elevational view, partly in axial section, 

of a pipe according to the invention; 
FIG. 2 is a half-axial sectional view on an enlarged 

scale before assembly of the male end of a pipe and the 
socket of another pipe in which is disposed a sealing 
element; 

FIG. 3 is a half-axial sectional view after assembly of 
the pipe elements shown in FIG. 2; 

FIGS. 4, 5 and 6 are diagrammatic sectional views 
showing how the socket of a pipe according to the inven 
tion is formed; 

FIG. 7 is a partial axial sectional view of a modifica 
tion of a pipe end and a coupling according to the inven 
tion, and 

FIG. 8 is a partial axial sectional view, on the same 
scale as that of FIG. 2, of another modification of a pipe 
end and coupling. 

In the embodiment shown in FIGS. 1-3, the inven 
tion relates to a pipe T which has an axis X-X and is 
of the type having a socket a and a cylindrical pipe por 
tion b which terminates in a cylindrical and smooth male 
end of spigot c having a small chamfer or radius d. The 
pipe is composed of thermoplastic material, for example 
rigid polyvinyl chloride or any other mixture containing 
polyvinyl chloride, or a mixture containing polyolefins, 
polystyrene, and cellulosic derivatives. 
According to the invention, the socket a of the pipe is 

composite. It is composed of a bell 1 which is unitary 
with a rubber sealing element 9 of the type having thick 
lips 10 and a circular anchoring rib 11 which is cham 
fered and has a frustoconical inner face similar to that 
described in French Patent No. 1,168,647 filed February 
21, 1957 by the Compagnie de Pont-a-Mousson. The 
anchoring rib 11 of the sealing element 9 is located in a 
recess formed by the inner face of a ring 7, a part of the 
end face 3 of the bell 1 and the flange 4. The peripheral 
face of the outer lip of the sealing element bears against 
the inner face of the bell 1. 
To assemble two pipes T and T of the type just de 

scribed, the male end c1 (FIG. 2) of the pipe T1 is 
brought in front of the entrance of the socket 5 of the 
pipe T and this pipe T is introduced in the socket of the 
pipe T through the entrance until it reaches the sealing 
element 9. At this moment, a thrust is exerted on the 
male end c so as to force it into the sealing element which 
is retained in position by its anchoring rib 11. In the 
course of the penetration, the body of the element 9 is 
progressively compressed in the radial direction while it 
freely extends in length. The presssure of contact of this 
element between the male end of the pipe T1 and the sock 
et of the pipe T is consequently greater and thus insures 
a perfect seal at both low and high internal pressure. 
The composite socket a according to the invention 

possesses the following advantages: 
The sheath 2 of the bell 1 constitutes, in the known 

manner, a reinforcement for this bell. Owing to the part 
thereof covering the flared neck of the bell 1 the sheath 
2 bears against this bell and is retained by the latter in 
opposition to any axial force tending to remove it from 
the pipe. Owing to its inner face extending beyond the 
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end face of the bell and owing to its flange 4, the sheath 
co-operates with the bell in accordance with the invention 
so as to constitute a housing for the ring 7, while its 
flange 4 co-operates with this ring and the end face of 
the bell 1 for accommodating the anchoring rib 11 of 
the sealing element 9. Thus the bell 1 and the sheath 
2 can have smooth peripheral faces devoid of ribs or 
recesses and are therefore easy to produce. 
The ring 7 also possesses very important advantages. 

It fulfills the function of a reinforcement for the sheath 
2 which is fitted round its outer face. More exactly, this 
ring strengthens the end of the socket in the part thereof 
where it is thinner than the rest of the socket since it is 
merely constituted by the extension of the sheath 2 be 
yond the bell 1. 

Indeed, owing to its rigidity, it insures lower, fixed, pre 
cise and stable dimensions in a permanent manner for 
housing the anchoring rib of the element 9 by preventing 
deformation of the sheath 2 and the bell 1 for example 
under the effect of exterior mechanical forces, in partic 
ular when handling, 

Consequently, owing to the reinforcing ring 7 it is al 
ways possible to assemble or disassemble a sealing ele 
ment 9 between the flange 4, the ring 7 and the end face 3 
of the bell 1, since the internal dimensions of its hous 
ing remain constant. 

Further, owing to its re-entrant part having a frusto 
conical inner face 8 the ring 7 transmits in the direction 
of arrow f1 (FIG. 3) in the corner of the flange 4 the axial 
forces acting in the direction of arrows f which tend to 
uncouple the pipes and are due to the pressure of the fluid 
conveyed by the pipes which is exerted on the sealing 
element 9. 

In other words, instead of these axial uncoupling forces 
exerted on the sealing element 9 in the direction of arrow 
f being transmitted by this element to the inner face of 
the entrance 5 of the socket and tending to force the 
flange 4 in the direction toward the periphery, that is, to 
straighten this flange so as to cause it to lie in the exten 
sion of the sheath 2, these axial forces are transmitted by 
the inner frustoconical face 8 of the ring 7 to the inner 
circular fillet of the corner that the flange 4 makes with 
the sheath 2. This inner fillet is moreover considerably 
reinforced by the enlarged portion of the ring 7. Con 
sequently, the flange 4 is itself reinforced by this ring 7. 
The sheath 2 and the ring 7 constitute with the bell 1 

a composite socket capable of withstanding the same pres 
sures of the fluid conveyed as the rest of the pipe T. This 
advantage is important since the bell of the socket, formed 
by the expansion of the end of the pipe T when hot, can 
result in a certain decrease in the wall thickness and a 
corresponding decrease in its burst resistance relative to 
that of the rest of the pipe. The sheath and the ring 7 
therefore compensate such a weakening. 
The composite socket according to the invention can 

be constructed by means of the apparatus known perse 
shown in FIGS. 4, 5 and 6. The apparatus shown in FIG. 
4 for forming the bell 1 comprises a corset C in two parts 
adapted to maintain the rest of the pipe T during the ex 
pansion of the end of this pipe (softened by application 
of heat) an expanding punch P and a jack V for exerting 
a thrust on this punch. 
The expansion is obtained by causing the punch to pene 

trate the cylindrical end of the pipe T, this end having 
been rendered plastic and deformable by application of 
heat at a temperature of around 130-160 C. In the 
case of polyvinyl chloride, FIG. 4 shows the position of 
the punch and releasing the pipe from the corset C. the 
expanded end is cooled. 

Note that no internal stress is created at this tempera 
ture for expanding the bell 1. Therefore the bell is not 
pre-stressed. 
With regard to the sheath 2, it is formed and placed in 

position on the bell 1 in three stages. 
In the first stage, a section of a cylindrical pipe is ex 
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4. 
panded in a similar manner in a cylindrical form, but 
instead of effecting the expansion at a temperature of 
around 132-160° C. as in the case of the production of 
the bell 1, it is effected at a temperature of about 90-120 
C. as in the case of polyvinyl chloride so as to create in 
ternal radial stresses. 

In the second stage, illustrated in FIG. 5, the flange is 
partly formed at 4 at the expanded end of the sheath. 
For this purpose, this end is heated to a temperature of 
130-160° C., for example by immersion in hot oil. The 
internal stresses created in the course of the expansion 
are thus liberated which causes this end to shrink and start 
formation of the flange at 48. The flange 4 is thereafter 
finally formed over transversely by mechanical means, for 
example by a punch operation with the head of a punch 
P1. 

In the third stage, illustrated in FIG. 6, the sheath 2 
having the flange 4 is heat-shrunk onto the bell 1. For 
this purpose, after having placed the ring 7 in position in 
abutting relation to the flange 4, the pre-stressed sheath 
2, which is initially cylindrical, is fitted over the bell 1 
in the direction of arrow f2 with clearance until it is 
stopped by the abutment of the ring 7 against the end face 
3 of the bell 1. 
The assembly is then placed inside a mould M which 

has two half-shells heated for example by electric resist 
ances. By means of these resistances the sheath 2 is brought 
to a temperature of around 130-160° C. The mould M 
is displaced in the direction of arrow f so as to reach 
the position shown in FIG. 6. There then occurs, as before, 
a thermic shrinkage which applies the sheath 2 tightly 
against the bell 1 while the end of the sheath opposed to 
the flange 4 is formed over onto the flared neck of the bell. 
After shrinkage the mould M is withdrawn and the sheath 
cooled. 

It is therefore clear that this method of forming the 
socket is simple and cheap. 

In a modification shown in FIG. 7 where the plastic 
pipes T and T are thin and have a thickness of for ex 
ample less than 3 mm., which is insufficient to permit the 
end face of the bell of the socket to form an abutment 
both for the rigid reinforcing ring 7a and for the outer 
anchoring rib of the sealing element 9, a composite socket 
is formed in a slightly different manner than the socket 
shown in FIGS. 1-3. In this modification the bell 18 is 
enlarged at its end in the form of a cylindrical entrance 
chamber 12. This modified bell is covered, as in the first 
embodiment, with a sheath 2, which terminates in a flange 
4 which is formed over not at a certain distance from 
the end face of the bell 1 but in the same transverse plane 
as this end face. A rigid reinforcing ring 7a is mounted 
in the housing formed by the chamber 12, this ring having 
relative to the aforementioned ring 7 an additional inner 
end flange 13 forming with the cylindrical part and the 
frusto-conical entrance 8 a recess for completely housing 
the anchoring rib 11 of the sealing element 9. The ele 
ment 9 also bears against the flange 4a. Apart from these 
differences, the pipe coupling is similar to that shown in 
FIGS. 2 and 3 and the mounting of the sealing element 
9 is carried out in the same manner. Further, the com 
posite Socket shown in FIG. 7 can be obtained in the man 
ner described hereinbefore. 

FIG. 8 shows another modification in which the bell 1 
of the socket, instead of being covered by a plastic sheath 
is covered by a metal collar 2b replacing both the sheath 
2 and the ring 7 or 7 of the foregoing embodiments. This 
collar 2 can be composed of spheroidal graphite cast 
iron, an aluminium alloy or a copper alloy. It comprises 
a relatively thin portion covering the bell 1 and a thicker 
portion which is extended beyond the end face of the 
bell and terminates in an inner flange 4b so as to constitute 
the housing for the anchoring rib of the sealing element 9. 
The thicker portion of the collar 2 is connected to the 
thin portion by an inner shoulder 14 which constitutes 
an abutment for the end face 3 of the bell 1 and is in 
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ternally shaped in accordance with a profile correspond 
ing to the outer profile of the anchoring rib of the ele 
ment 9. 
This rib is therefore located between a portion of the 

end face of the bell 1 and the flange 4b of the collar 2. 
This collar fulfills the same function as the rings 7 and 
7 of the foregoing embodiments and also that of the 
sheath for the bell 1. 
The composite socket formed by the bell 1 and the col 

lar 2 is very strong and robust. 
This collar, whose thin portion is initially cylindrical, 

can be forced onto the bell 1 until its shoulder 14 abuts 
the end face 3 of the bell 1. Then, the end of the rear 
thin portion of the collar, shown in dot-dash line in its 
initial position at 15, is formed over, for example by a 
mechanical forming operation to the position 15 onto the 
flared neck of the bell 1. 
Although specific embodiments of the invention have 

been described, many modifications and changes may be 
made therein without departing from the scope of the 
invention as defined in the appended claims. 

Having now described my invention what I claim as 
new and desire to secure by Letters Patent is: 

1. Pipe element having a cylindrical body and a com 
posite socket, said composite socket consisting of a bell 
having inside and outside diameters larger than the in 
side and outside diameters of the body, an annular inter 
mediate portion connecting the bell to the body, the bell, 
intermediate portion and body being composed of a single 
tube of thermoplastic material having a smooth wall of 
substantially constant thickness, a reinforcing sheath en 
compassing and in close contact with the bell and inter 
mediate portion so as to be permanently secured thereto 
in the state of the pipe element before assembly with some 
other pipe element, the bell having an entrance end por 
tion, the sheath having an inner flange adjacent to but 
axially spaced from the entrance end portion of the bell, a 
recess in the composite socket defined partly by the flange, 
partly by a portion of the sheath immediately adjacent the 
flange and partly by the entrance end portion of the bell, 
a rigid reinforcing ring engaged in the recess in close rein 
forcing contact with the flange, the portion of the sheath 
immediately adjacent the flange and the entrance end por 
tion of the bell as to rigidly reinforce the composite 
socket in the region thereof adjacent the flange, the ring 
having a hollow annular inner face comprising a cylindri. 
cal portion remote from the flange and a substantially frus 
toconical portion adjacent the flange and convergent out 
Wardly of the pipe element, and an annular sealing ele 
ment engaged in the hollow annular inner face of the 
ring and engaged with the flange and the bell, said seal 
ing element extending radially inward a distance greater 
than that of the flange on the sheath. 

2. Pipe element as claimed in claim 1, wherein the ring 
further comprises an inner flange portion at the end of the 
ring remote from the flange of the sheath, the sealing ele 
ment also engaging the inner flange portion of the ring. 

3. A thermoplastic pipe element having a cylindrical 
body and a socket, said socket having inside and outside di 
ameters larger than the inside and outside diameters of the 
body, said socket having an inner flange adjacent an en 
trance end portion and a recess defined partly by the flange 
and partly by the entrance end portion of the socket, a rigid 
reinforcing ring engaged in the recess in close reinforcing 
contact with the flange and the entrance end portion of the 
socket so as to rigidly reinforce the socket in the region 
thereof adjacent the flange, the ring having a recessed an 
nular inner face, the axial thickness of said flange and ra 
dial thickness of said reinforced region of said socket adja 
cent said flange being substantially the same, the recessed 
annular inner face of said rigid reinforcing ring being a 
housing for a portion of an annular sealing element extend 
ing radially inward a distance greater than that of the 
flange. 

4. A thermoplastic pipe element as defined in claim 3 
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6 
wherein said cylindrical body and socket are fabricated 
of thermoplastic tubular stock. 

5. A thermoplastic pipe element as defined in claim 3 
wherein said socket is comprised of a bell portion and a 
reinforcing sheath encompassing and in close contact with 
the bell, said bell and cylindrical body being composed of 
a single tube of thermoplastic material, said inner flange 
being integral with said sheath and being composed of 
a single annulus of thermoplastic material. 

6. A pipe element as defined in claim 5 wherein said 
recessed annular inner face of said reinforcing ring con 
prises a cylindrical portion remote from said flange and a 
substantially frustoconical portion convergent outwardly 
toward and adjacent to said flange. 

7. A pipe element as defined in claim 3 wherein said 
recessed annular inner face of said reinforcing ring corn 
prises a cylindrical portion remote from said flange and 
a substantially frustoconical portion convergent outwardly 
toward and adjacent to said flange. 

8. A thermoplastic pipe element having a cylindrical 
body and a socket, said socket having inside and outside 
diameters larger than the inside and outside diameters of 
the body, said socket having an inner flange adjacent an 
entrance end portion and a recess defined partly by the 
flange and partly by the entrance end portion of the socket, 
a rigid reinforcing ring engaged in the recess in close re 
inforcing contact with the flange and the entrance end 
portion of the socket so as to rigidly reinforce the socket 
in the region thereof adjacent the flange, the ring having 
a recessed annular inner face, a unitary annular sealing 
element positioned within said socket with at least a por 
tion of the outer face of said sealing element being in 
contact with said recessed annular inner face of said re 
inforcing ring, said portion of said outer face of said 
sealing element substantially conforming to the configura 
tion of said recessed annular inner face, the configuration 
of said socket recess being different from the configura 
tion of said recessed annular inner face, said sealing ele 
ment extending radially inward a distance greater than 
that of the flange. 

9. A pipe element as defined in claim 8 wherein said 
recessed annular inner face of said reinforcing ring con 
prises a cylindrical portion remote from said flange and a 
substantially frustioconical portion convergent outwardly 
toward and adjacent to said flange. 

10. A pipe element having a cylindrical body and a 
composite socket, said socket consisting of a bell having 
inside and outside diameters larger than the inside and 
outside diameters of the body, an annular intermediate 
portion connecting the bell to the body, the bell, inter 
mediate portion and body being composed of a single 
tube of thermoplastic material having a wall of substan 
tially constant thickness, a reinforcing sheath encon 
passing and secured in fixed position directly to said bell 
in the state of the pipe element before assembly with some 
other pipe element, the bell having an entrance end por 
tion, the sheath having an inner flange adjacent to but 
axially spaced from the entrance end portion of the bell, 
a recess in the composite socket defined partly by the 
flange, partly by a portion of the sheath immediately ad 
jacent the flange and partly by the entrance end portion 
of the bell, rigid reinforcing means in close reinforcing 
relationship with the flange, the portion of the sheath in 
mediately adjacent the flange and the entrance end portion 
of the bell so as to rigidly reinforce the composite socket 
in the region thereof adjacent the flange, said reinforcing 
means having a recessed annular inner face comprising a 
cylindrical portion remote from the flange and a substan 
tially frustoconical portion adjacent the flange and con 
vergent outwardly of the pipe element, and an annular 
sealing element engaged in the recessed annular inner face 
of said reinforcing means and engaged with the flange and 
the bell, said sealing element extending radially inward a 
distance greater than that of the flange on the sheath. 

II. A pipe element having a cylindrical body and a con 
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posite socket connected to said body, said composite socket 
comprising a bell having inside and outside diameters 
larger than the inside and outside diameters of the body, 
said bell and body being composed of a single tube of 
thermoplastic material having a wall of substantially con 
stant thickness, said bell having an entrance end portion, 
a reinforcing sheath encompassing and secured in fired 
position directly to said bell in the state of the pipe ele 
ment before assembly with another pipe element, said 
sheath having an inner flange, adjacent to but axially 
spaced from said entrance end portion of said bell, an 
annular recess in the composite socket defined partly by 
said flange, partly by a portion of said sheath immediately 
adjacent said flange and partly by the entrance end portion 
of said bell, at least a portion of said entrance end portion 
of said bell extending radially inwardly from said sheath 
to provide an abutment facing in the direction of said 
flange, an annular sealing element seated in said recess, 
said sealing element having a radially outwardly extending 
projection intermediate its axially extending ends which : 
abuts against said abutment formed by said entrance end 
portion of said bell, said sealing element extending radially 
in ward a distance greater than that of said flange on said 
sheath, and rigid reinforcing means in close reinforcing 
relationship with said flange, the portion of said sheath 
immediately adjacent said flange and the entrance end 
portion of said bell so as to rigidly reinforce the composite 
socket in the region thereof adjacent said flange. 
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