
210701$ PIPE JOINT FOR PREVENTING SEPARATION The present invention relates
to pipe joints chiefly for pipes of relatively small diameters, and more
particularly to a separation preventing pipe joint having 5   means
provided outside a socket for preventing a spigot from slipping off the
socket. Pipe joints for water supply pipelines, etc. include those wherein
a pressing ring is pressed against an annular packing provided between a
packing seat on the 10   inner periphery of the open end of a socket and
the outer periphery of a spigot to seal off the connection between the
socket and the spigot. With joints of this type, the spigot is likely to
slip off the joint, for example when the pipeline is installed in a soft
ground or is 15   subjected to earthquake or when the joint is used for
connecting pipes at an angle. Accordingly there is the need to provide some
means for preventing the slipping off. Published Examined Japanese Utility
Model 20   Application No. 55-31338 discloses a separation prevent- ing
pipe joint of the type wherein an annular packing is provided between the
outer periphery of a. spigot and a packing seat formed on the inner
periphery of the end of a socket. The joint comprises a pressing ring
bolted    



-2- to an outer flange at the socket end, surrounding the spigot outer
periphery outside the socket and having one end pressed against the
packing; a plurality of wedges provided between the pressing ring and the
spigot outer 5   periphery and suitably arranged circumferentially thereof,
each of the wedges having engaging edges on its inner surface; and tap
bolts extending through the pressing ring at suitable portions along its
circumference for. pressing the wedges from outside against the spigot
outer 10   periphery.  Since the means for preventing the spigot from
slipping off, namely separation preventing means, is disposed outside the
socket, the pipe joint is easier to assemble and prevents separation more
effectively by the action of the wedges than those in which the separation
15   preventing means is provided within the socket.  However, because the
wedges are separate and independent of one another, the disclosed joint is
still cumbersome to assemble and manufacture. Further because the spigot
outer periphery remains partially out of contact with 20   the wedges and
also because all the tap bolts are not uniform in fastening force, the
spigot outer periphery is subjected to uneven pressure.  Especially when
the tap bolts are tightened up strongly to prevent separation effectively,
more uneven pressure will result.  If the 25   pipe is lined with cement,
cracks will then develop in   



-3- the lining.  In the case where the spigot is to slip off, the wedges
exert greater pressure on the spigot outer periphery.  Thus the inevitable
uneven distribution of pressing forces eventually leads to the likelihood
that 5   the lining will separate off locally. In view of these problems,
the object of the present invention is to provide a separation preventing
pipe joint which has means provided outside a socket for preventing a
spigot from slipping off the socket and which 10   is easy to assemble and
capable of reliably preventing separation without entailing objections such
as cracking or separation of the cement lining on the inner periphery of
the spigot. To fulfill this object, the present invention 15   provides a
pipe joint for preventing separation wherein an annular packing is provided
between a packing seat formed on the inner periphery of a socket and the
outer periphery of a spigot. The pipe joint comprises a holding member
connectable to an annular outer flange formed at 20   the end of the socket
and surrounding the spigot outer periphery outside the socket, the holding
member being annular or being adapted to form an annular shape, the holding
member being provided on its inner periphery with a tapered surface having
an increasing diameter toward 25   the socket; a stopper in the form of a
ring divided at  



one portion and provided with an outer peripheral tapered surface having an
increasing diameter toward the socket and with engaging edge means in a
plurality of circumfer- ential rows on its inner periphery, the stopper
being 5   interposed between the inner peripheral tapered surface of the
holding member and the spigot outer periphery; and tap bolts extending
through the holding member at suitable portions along its circumference for
pressing the stopper from outside against the spigot outer periphery, each
of 10   the tap bolts having a forward end face parallel to the outer
peripheral tapered surface of the stopper. According to the construction
described above, the stopper is in the form of a ring divided at one
portion (i.e. having circumferentially opposed ends), so that the 15
joint is easy to assemble, while the spigot will not be subjected to uneven
pressure even if the tap bolts are tightened up strongly unlike the
conventional joint. This eliminates problems, such as separation of the
lining. Further the uniform engagement of the engaging edge means 20   with
the spigot outer periphery accomplished by tightening up the tap bolts
strongly can be effected more tightly by the stopper which exerts a wedging
action when the spigot is to slip off.  Within the limits of the strength
of the holding member, therefore, it is almost unlikely that the 25
spigot will separate from the socket.  



- 5. - According to an embodiment of the invention, the packing seat is
formed on the inner periphery of the socket end, and the holding member is
an annular pressing ring connected at suitable portions along its
circumference 5   to the outer flange at the socket end by fastening
members, whereby the end of the pressing ring opposed to the socket is
pressed against the packing. According to another embodiment of the
invention, the packing seat is positioned at a distance from the open 10
end face of the socket, and the holding member comprises a plurality of
circular arc housings connected together in the form of an annular ring by
bolts and each having a hook portion engageable with the outer flange at
the socket end. 15             Various features and advantages of the
present invention will become apparent from the following descrip- tion of
embodiments given with reference to the accompany- ing drawings, in which:
Fig. 1 is a side elevation in longitudinal 20   section showing a pipe
joint according to a first embodi- ment of the invention; Fig. 2 is a front
view showing a stopper; Fig. 3 is a view in section taken along the line
III-III in Fig. 2; 25             Fig. 4 is a front view showing a
modification 



-6- of the stopperp Fig. 5 is a view in section taken along the line V-V in
Fig. 4; Fig. 6 is a side elevation in longitudinal 5   section showing a
second embodiment of the invention; Fig. 7 is a view in section taken along
the line VII-VII in Fig. 6; Fig. 8 is a view similar to Fig. 7 and showing
a modification of the second embodiment as used for 10   diametrically
large pipes; and Fig. 9 is a fragmentary plan view of, the same. With
reference to Fig. 1, two pipes 1 are provided with a cement lining la.  One
of the pipes has a spigot 2, which is inserted into the socket 3 of the 15
other pipe for connection.  An annular packing 4 made of rubber or the like
is interposed between the outer periphery of the spigot 2 and a tapered
packing seat 5 formed on the inner periphery of the open end of the socket
3.  A press- ing ring 6 for pressing the packing 4 surrounds the spigot 20
2 outside the socket 3.  The pressing ring 6 is fastened, at portions (e.g.
six portions) equidistantly spaced apart circumferentially thereof, to an
outer flange 8 at the end of the socket 3 by fastening members 7, such as
bolts, nuts, etc.  The ring 6 has a pressing end 6a projecting toward 



25   the socket 3 for pressing the packing 4 into intimate    -7 - contact
with the two pipes 1. The pipe joint thus constructed connects the spigot 2
and the socket 3 together watertightly. The pressing ring 6 has on its
inner periphery 5   a tapered surface 9 having an increasing diameter
toward the socket 3 and defining a circumferentially continuous annular
recess 10 to form a stepped portion between the pressing end 6a and the
other end of the ring 6. Fitted in the recess 10 around the outer periphery
of the spigot 10   2 is a stopper 11 which is an integral ring divided at
one portion as shown in Figs. 2 and 4. The stopper 11 has an outer
peripheral surface 12 tapered in conformity with the tapered surface 9 and
is provided on its inner periphery with a plurality of engaging edges 13
each 15   extending in the form of a ridge.  The engaging edge 13 extends
continuously circumferentially of thestopper as seen in Fig. 3.
Alternatively engaging edges may be formed discretly circumferentially of
the stopper 11 at a specified spacing as shown in Fig. 5.  In either case,
it is 20   desirable to form the engaging edges 13 in two rows at axially
opposite ends of the stopper 11 to prevent the spigot from slipping off
effectively. Between the portions of the pressing ring 6 fastened by the
fastening members 



7, tap bolts 14 are screwed in and extend through the ring 25   6
approximately perpendicular to the tapered surface 12 of    -8 the stopper
11.  When tightened up, the tap bolts 14 press the stopper 11 from outside
against the spigot 2. The tap bolt 14 has a forward end face parallel to
the tapered surface 12 of the stopper 11. 5              If the spigot 2
acts to slip off from the socket 3 to which it is connected by the joint of
the above construction, the stopper 11 pressed against the outer periphery
of the spigot 2 is moved by the action of the spigot 2 away from the socket
3 along the forward end faces 10   of the tap bolts 14 and the tapered
inner peripheral surface of the pressing ring 6. Consequently the stopper,
acting like a wedge, is forcibly constricted diametrically, with the result
that the engaging edges 13 on.its inner periphery are pressed against the
outer periphery of the 15   spigot 2 under increased pressure to bite into
the periphery, whereby the spigot 2 is prevented from slipping off. It may
appear that the tap bolts 14, when tightened up, will separate the tapered
surface 12 of the stopper 11 from the tapered  surface 9 of the pressing
ring 6, but an effective 20   pressure can be obtained actually merely by
causing the ends of the bolts 14 to project slightly from the tapered
surface 9, so that the taperes surfaces 9 and 12 can be 



considered to be substantially flush with each other. Further at the
locations where the tap bolts 14 are not 25   in pressing contact with the
stopper 11, contact is assured    between the taperes surfaces 9 and 12.
Thus the stopper 11 produces a  wedging effect over the entire periphery
thereof. Especially because the stopper 11 is an inte- 5 gral ring which is
divided at one portion, the pressure to be exerted by the stopper 11 when
the tap bolts 14 are tightened up is substantially uniform over the entire
circumferential length of the stopper, while if the spigot acts to slip off
as above, the stopper 11 is diametrically 10   constricted in its entirety
and pressed against the spigot as if constricting the spigot.  Accordingly
the pressure and therefore the engaging action, namely stopper action, by
the biting of the edges 13 exerted on the spigot are approximately uniform
over the entire periphery of the 15   spigot.  This enables the stopper 11
to prevent separation very effectively without the likelihood involved in
the conventional joint that the spigot will be subjected to uneven
pressure, for example, due to uneven fastening force. Thus the present
joint achieves an outstanding separation 20   preventing effect.
Additionally because the stopper 11 in the form of a divided but integral
ring will not exert a high pressure locally on the spigot 2, the cement
lining 



la is free of cracking or separation. The stopper 11 which is a divided but
integral 25 ring has another advantage that it is easy to install and
-10 and make. Figs. 6 and 7 show a second embodiment of the invention, in
which the same parts as included in the first embodiment are referred to by
the same corresponding 5   reference numerals.  Such parts will not be
described. As shown in Fig. 6, this embodiment has a packing seat 5
positioned at a distance from the end face of the socket 3 and an annular
projection 15 for holding an annular packing 4 in position. A stopper 11 is
provided with a 10 holding member comprising two semicircular housings 6
each having a connecting flange 16 at each end and connected together in an
annular form by bolts 17 and nuts 18. The housing 6' has a hook portion 6a'
which is engaged with the outer flange 8 of the socket 3, whereby the
housing 15   can be installed in place.  The housing 6' is partly cut out
as at 19 where the housing interferes with tap bolts 14. When the joint is
used for pipes 1 of large diameter, an increased number of tap bolts 14 are
used as 20   seen in Figs. 8 and 9.  Additional bolts 17' and nuts 18 are
employed for fastening the connecting flanges 16 



together tightly to prevent separation of the housings 6' when the spigot 2
acts to slip off. The second embodiment prevents separation on the 25
same principle as the first embodiment.    CLAIMS 1. A pipe joint for
preventing separation wherein an annular packing is provided between a
packing seat formed on the inner periphery of a socket and the outer
periphery of a spigot, the pipe joint comprising a holding 5   member
connectable to an annular outer flange formed at the end of the socket and
surrounding the spigot outer periphery outside the socket, the holding
member being annular or being adapted to form an annular shape, the holding
member being provided on its inner periphery with 10   a tapered surface
having an increasing diameter toward the socket; a stopper in the form of a
ring divided at one portion and provided with an outer peripheral tapered
surface having an increasing diameter toward the socket and with engaging
edge means in a plurality of circumfer- 15 ential rows on its inner
periphery, the stopper being interposed between the inner peripheral
tapered surface of the holding member and the spigot outer periphery; and
tap bolts extending through the holding member at suitable portions along
its circumference for pressing 20   the stopper from outside against the
spigot outer periphery, 



each of the tap bolts having a forward end face parallel to the outer
peripheral tapered surface of the stopper. 2. A pipe joint as defined in
claim 1 wherein the engaging edge means are provided in two rows at    - 12
- axially opposite ends of the stopper. 3. A pipe joint as defined in claim
1 or 2 wherein each of the engaging edge means comprises an engaging edge
continuously extending circumferentially of the stopper. 4. A pipe joint as
defined in claim 1 or 2 wherein each of the engaging edge means comprises
engaging edges formed discretely circumferentially of the stopper. 5.. A
pipe joint as defined in claim 1 wherein the packing seat is formed on the
inner periphery of the socket end, and the holding member is an annular
pressing ring connected at suitable portions along its circumference 5   to
the outer flange at the socket end by fastening members, whereby the end of
the pressing ring opposed to the socket is pressed against the packing. 6.
A pipe joint as defined in claim 1 wherein the packing seat is positioned
at a distance from the open end face of the socket, and the holding member
comprises a plurality of circular arc housings connected 5   together in
the form of an annular ring by bolts and each 



having a hook portion engageable with the outer flange at the socket end.
7. A pipe joint as defined in claim 6 wherein the outer surface of the hook
portion is partly cut out where the hook portion is opposed to the tap
bolts.    8. A pipe joint as defined in claim 6 or.7 wherein each of the
housings has a connecting flange at each end, and each two adjacent
connecting flanges are connected together by one or more sets of bolt and
nut. 9. A pipe joint as defined in claim 1 wherein the stopper itself
exerts a diametrically constricting force on the spigot outer periphery
when installed in place. 10. A pipe point for preventing separation between
two pipe lengths wherein an annular packing is provided between a packing
seat formed on the inner periphery of a socket and the outer periphery of a
spigot, substantially as described herein with reference to and as
illustrated in Figures 1 to 3; or Figures 1, 3 and..5; or Figures 6, 7 or
Figures 6 and 7 as modified by Figures 8 and 9 of the accompanying
drawings.    


