1 - #ﬂQii:: APPARATUS FOR BENDI NG PLASTI C PIPE The
-+Nvent|on rel ates to apparatus for bending plastic pipe.
" known by which a pol yethylene pipe is pulled through a d|g~_and t gh a
host pipe, for exanple a gas main. The die reduces the éfzyh
pol yet hyl ene pi pe which, when the pulling force is reaned recovers
~di amet er ‘and becones a close fit vithid4he host pipe: Such eqU|pnent mas
al so used in which a pipe pusher was incorporated, the pusher repeatedly
gri pping the pipe and pushing the pipe into the host pipe. In the known
equi pnment, the host pipe was required to react the bending

. APPARATUS FOR BENDING PLASTIC PIPE

The invention relates to apparatus for bending plastic pipe.

- Equipment is known by vhich a polyethylene pipé-is pulled through a die
and through a host pipe, for examﬁle a gas main. The die reduces the'
diameter of the polyethylene pije vhich, wvhen the pulling force is
removed, recovers its diameter and becomes a close fit within the host
pipe. Such equipment vas also used in vhich a pipe pusher vas
incorporated, the pusher repeatedly gripping the pipe and pushing the

pipe into the host pipe.

In the knowvn equipment, the host pipe was required to react the bending
of the polyethylene pipe as it entered the host pipe. This added to the
frictional resistance and the total force required to pull the

polyethylene pipe through the host pipe.

The invention provides apparatus for bending §1astic pipe which is
useful in methods in vhich the plastic pipe is passed into a host pipe
vhether the plastic pipe is first reduced in diameter by passing it
through a die or alternatively the plastic pipe is installed in the host

pipe as a loose liner.



of the polyethylene pipe as it entered the host pipe. This added to the
«frictional resistance and the total force required to pull the

pol yet hyl ene pi pe through the host pipe. The invention provides
apparatus for bending plastic pipe-which is wuseful in nmethods in which the
plastic pipe is passed into a host pipe whether-the plastic pipe is first
reduced in dianmeter by passing it thropgh a die or alternatively the
plastic pipe is installed in the host pipe as a |oose |iner.

-2-  Appar sppisated fhe@dndmmgdpdsétie pipechbdRiersxr ehter¥ arkost PR, Di pe,
according to the invention, conprises a structure which is elongated in
t he direct sorording\tn cthes fmwkngliors,t icompxiipes anstnsrtane cvhicls tispeamgated whi ch
has a first end and a second end, anchorage neans intended to be secured
to an entr pheddredtion Hasvhishpsaithglpdniot pipeyerdenncsaiddhest ppel apd ndithur e
has a first end and a second end, anchorage means intended to be secured
to an entry end of a host pipe and pivotally connected to said structure
at said second end thereof about a first horizontal axis, first, second
and third guides intended for engagement, respectively, with the under
surface, the top surface and the under surface of said plastic pipe,
sald fivst guide being mounted oﬁ said structure at said first end
thereof, said third guide being mounted on said anchorage means and said’
second guide being mounted on said structure intermediate said first and
third guides, said guides being profiled to accommodate said plastic
pipe and said second guide being adjustable between an upper retracted
position and a lover working position, and means connected to said
structure engageable with the ground and adjustable according tb the
inclination of said structure about said first horizontal axis, said
plastic pipe being advanced relative to said structure with said second
guide in its retracted position until the leading end of said plastic
pipe engages said third guide, tﬁan said second guide being adjusted to
said lover position te bend said plastic pipe to enable the leading end

of said pipe to enter said host pipe coaxially.

Embodiments of the apparatus will now be described with reference to the

accompanying drawings in vhich:

Figure 1 is 2 plan of a first embodiment of apparatus useful vhere the
diameter of the plastic pipe is reduced by passing the pipe through a

die;



at said second end thereof about a first horizontal axis, first, second
sand third guides intended for engagenent, respectively, with the under
surface, the top surface and the under surface of said plastic pipe, said
first guide being .mounted on said structure at said first end thereoft
said third guide being nmounted on said gngchorage neans and said second
gui de being nounted on said structure internmediate said first and third
gui des, said guides being profiled to accommpdate said plastic pipe and
sai d second gui de bei ng adj ustabl e between an upper retracted® position and
a lover wordigmg poks ai oide alwbawbemsfcihenepiardtiso sheumd inskigueé wieamdgageabl e
with the ground and adjustable according to the inclination of said
structure diguressdizndf§y St aidibi,zbrand| 8 anilsy asdild cpixespond po piighes rig

. advanced relative to said structure with said second guide inits
retracted pusishoynsegond) thied, Sowiithgand dibth eobodipentsyi cespgrpivedyngages said
third guide, than said second guide_ being adjusted to, said |over position
to bend saitfefrla¥here ghe@ipe Isniwitalied 2f hdrntp dAter dp A Boat Pipe- to enter
sai d host pipe coaxially. ‘Enbodi ments of the apparatus will now be
described with reference to the acconpanying draw ngs in which:

Figure 1 and 2 shov a pipe 10 of polyethylene being pgssed through a die
12 ahd then into a host pipe 14 which is a former gas main. The pipe 10
is reduced in diameter by the die 12 and vhen it is fully inserted in
the host main 14 the pulling force applied to the leading end of the
pipe 10 is removed. The pipe 10 progressively recovers its diameter and
eventually is a close fit within the host pipe 14. The host pipe 14 is
shown. having heen exposed by an excavafion in the earth. The pipe 14
has had a sectiﬁn removed from it and the other end of the pipe is showvn

to the right in Figure 2.

Figures 1 and 2 show a structure 20 vhich is elongated in the direction
in which the pipe 10 passes through the die 12. The die 12 1s'pivota;ly
mounted on one end of the structure 20 (the first end) about a

horizontal axis 22.

The other end of the structure 20 (the second end) is pivotally

~ connected about a horizontal axis at 24 to anchorage means 26. The
anchorage means 26 is secured to the protruding end of the host main 14.
The anchorage means 26 carries a horizontal roller 28 which engages the

under surface of the pipe 10 (see Figure 2).



Figure 1 is a plan of a first enbodi ment of apparatus useful where the

»di ameter of the plastic pipe is reduced by passing the pi pe through a die;
- 3- Figure 2 is a side elevation of the .apparatus shown in Figure 1; and
Figures 3 and 4, 5 and 6, 7 and 8 and 9 and 10 correspond to Figure 1 but
show second, thlrd fourth and fifth enmbodinents, respectively, useful
where the pipe is |nstalled as a | oose-l%4mer in a host pipe. Figure:l
and 2 show a pipe 10 of pol yethyl ene being passed through a die 12 and
then into ama)sndmrp&e marm%éhalhss eavrdppemothey herizontabk rpller 39 (spe
reduced in dianeter the die 12 and when it i full¥ |nserted in the

host main 18igure b\JI"’F chgcat epgaggpbhe dar urfpee PEthgivhd%of the pipe 10

~I's renmoved. The pipe 10 progressively recovers its dianeter and eventually
is a close fit wthin the host pipe 14. The host pipe 14 is shown having

been exposeq By AL SXEAYAAICPo1NLt B 192 i ed 1§ PhPSehderure 20

intermediate its ends. The roller 30 is mounted in vertical slides 32
and is adjustable transversely to the length of the structure 20 (in a
vertical plane extending parallel to the length of the structure 20) by
means of a hydraulic or pneumatic cylinder 34. The roller 30 engages
the top surface of the pipe 10. The toller 30 has two extreme positions
which may be ser by the cylinder 34: an upper, retracted position and a

lover, vorking position.

The die 12, the roller 30 and the roller 28 form, respectively, first,
second and third guides for the pipe 10 as it passes towards the host

pipe 14,

A pipe pusher 40 has a base frame 42 rigidly connected to thé die 12.
Means 44 are provided for rigidly connecting (in a releasable manner)
the frame 42 to the structure 20. The pipe pusher 40 Includes two

javs 45, 47 each in the form of a half-cylinder vhich can be engaged
with the pipe 10 {and disengaged therefrom) by one or more hydraulic or
pneumatic cylinders (not showm). The javs 45, 47 can be reciprocated
along the frame 42 by a pair of hydraulic or pneumatic cylinders (not

shown).

The  structure 20 has two pairs of legs 50, 52 which are adjustable and
lockable in the adjusted positlion and vhich engage the ground beneath

the structure 20. Towards the front end of the structure 20, the frame



has bad a section renoved fromit and the other end of the pipe is shown
‘ta the right in Figure 2. Figures 1 and 2 show a structure 20 which is
“elongated in the direction in which the pipe 10 passes through the die 12.
The die 12 is pivotally nmounted on one end of the structure 20 (the first
end) about a horizontal axis 22. The ether end of the structure 20 (the
second end) is pivotally connected about a horizontal axi's at 24 to

anchorage nggAftafe z’ﬁ?ﬁ; pREEQAbRP 1 VR Ty LonhEc &AC ¥ 9 phir ‘bbeacﬁﬁﬁa'bgf“ ng

end of the host nmain .~ The anchorage heans 26 carries a horizont

roller 28 wWaifd 60)GMIER drepivetly Sotinkacal @b 4 Ntepl pduidbntSpRLEi @ere 2).
-4- The anchorage neans 26 al so carries another horizontal roller 29 (see
Figure 1) whkrh Che plagad@ edgagesrhewralral eatothé [Eacpi g thé€ excavation from

which the end of the host pipe 14 protrudes.

The die 12 is provided with means 64 by which lubricant (usuaily viter)
can be supplied to the pipe 10 upstream of the die 12 so that the

interface of the pipe and the die is lubricated.

The legs 50, 52 are adjusted so that the pipe 10 enters the pipe 14
along 2 line coaxial with the central axis of the pipe 14 as far-as

possible.

The arms 560 are braced using pins (not shown) set in the appropriate

holes'70.

The means 44 arve in their released condition,.so that the die 12 and the
pusher means 40 can freely pivot about the axis of the pivot axis 22 and
locked if preferred once the pipe is bent to the required extest and for
the remainder of the operation. The means 44 are locited after the pipe
bending apparatus has completed its use so that the apparatus can

conveniently be handled for transportation purposes.

The structure 20 is designed to avoid bending the pipe 10 through an
excessively tight bend radius which may cause permanent or excessive
damage to the polyethylene material of the pipe 10. The structure 20
itself provides the reactions necessary to enable the bending of the

pipe 10. Any net load experienced by the die due to pulling the pipe 10



A further horizontal roller 30 is carried by the structure 20 internediate
sdts.«ends. The roller 30 is .nounted in vertical slides 32 and is adjustable
transversely to the length of the structure 20 (in a vertical plane
extending parallel to the length of the -structure 20) by neans-of a
hydraulic or pneunatic cylinder 34. The roller 30 engages the top surface
of the pipe 10. The roller 30 has two -e¥tfene positions which my be set
by the cylinder 34: an upper, retracted position and a |over, working
posi tion. thropgh it &s transfisared byerthgostancrurn20r to Ithe @Rhbrage means 26
respectively, first, second and third guides for the pipe 10 as it passes
towar ds t hanthdhencete ahepipe hépiozeim paFsrthroughathe afinstable seng 50r tayi dl y
connected to the die 12. éfans 44 are provided for ri%jdry connecting (in
a rel easabFa? FEnHisR) Plate 44 sngreing; the face of e pxsayetiorne pipe pusher 40
includes two jaws 45, 47 each in the formof a half-cylinder which can be
engaged wth the pipe 10 (and. di sengaged therefrom) by one or nore

hydraulic fhe dRREHIR'#:5nCttld BEE'S2 LB BRYOE 1l Fipk e 18%ulc AR &F
procat e
provide for linear contraction of the polysthylene pipe after the
release of tension in the drawing cable (not showm) attached to the nose
cone {not shown) connected to the leading end of the pipe 10. This
prevents the end of the pipe 10 from contracting into the pipe 14. The
draving cable is connected to a pulling winch (not showm) at the remote

end of the pipe 14, which is exposed in a manner siﬁilar to tﬁat shown

in Figure 2 by an excavatior in the earth,

The structure 20 is of inverted U-section the mouth of the U facing the
ground. - The structure 20 is therefore open tovards the ground, se that
the structure 20 can be ;eﬁoved from the pipe 10 after the pipe 10 is
severed immediately to the right of the die 12 as seen in Figures 1

and 2 and the structure 20 does not thereéfte} interfere vith the end of
the pipe 10, once the severed end of the pibe has been pulled through
the die and the pusher. The structure 20 has side members to affdrd
protection to personnel in the event of a failure of the pulling cable
(not shown) or the pipe 10. A protective steel mesh g;id 80 is provided
on top of the structure 20 as a éuérd in the event of failure of the

- draving cable or of the pipe 10.

Once the pipe 10 is under tension, all operations can be carried out
vithout the need for ﬁersonnel to enter the excavation. The frame as

shown is designed to accommodate sizes of the pipe 10 from 14 inch up to



along the frame 42 by a pair of hydraulic or pneunatlc cylinders (not

shown) . The structure 20 has two pairs of |legs 50, 52 which are .

adj ust abl e and- | ockable in the adjusted position and which engage the
ground beneath the structure 20. Towards the front end of the structure
20, the frame structure 20 is ypreferably pivotally connected to a
pair of adjustable arnms 60, Wwhich are pivotally connected to a steel

abut ment pl g§ AntRtvith?) st MinenSidncRaasesE Ghe emet frratrdreea( 2agp &f t he
excavation from which the end of the host pipe 14 protrudes. The die 12

i s provi dedmydiEhedraanscofinddatetliighrétibEl X 500 ni03 iedtry dtahetdr poRn be
supplied to the pi-pe 10 upstreamof the die 12 so that the interface of

the pipe and the die is |ubricated. The legs 50, 52 are adjusted so that
the pipe 10 enters the pipe 14
The pipe pusher 40 repeatedly grips the pipe 10 vhen its javs 45, 47 are
nearer to the die 12 and then the jaws 45, 47 are moved avay from the
die 12. This assists the drav cable tension to pull the pipe 10 through
the die 12 and 2lso pushes the pipe 10 into the pipe 14. Vhen the
vorking stroke is completed, the half-cylinders are released and are
then returned tovards the die 12 (and past the pipe 10) ready fof

another cycle of operation.

In using the apparatus just described, the pipe 16 is pulled tovards the
host pipe 14, the pulling cable (not shown) engaging thg toller 29 at
least initially; Puring this stage the rollér 30 is in its upper
retracted position.vhich allows the nose cone (not shovmn) attached to
the leading end of the pipe 10 to pass beneath the roller 30 until the
leading end of the pipe io contacts the roller 28 and enters the

pipe 14. MNext, the roller 30 is adjusted to its lover, working position
using the cylinder 34. The roller 34 presses downwardly on the upper
surface of the pipe 10 and the pipé 10 is bent as shown éving to the
upward reaction of the die 12 and the roller 28, The die 12 pivots
aboﬁt the axis 22 to allow such bending te occur and the frame 42 of the
‘pipe pusher 40, vhich is rigid with the die 12, also swings about the
axis 22.

The degree of bending of the pipe 10 and the setting of the legs 50, 52
allow the pipe 10 to enter the host pipe 14 along a line coaxial with

the central axis of the pipe 14 as far as possible.



along a line coaxial with the central axis of the pipe 14 as far as

sposst bl e. The arns 60 are braced using pins (not shown) set in the
appropriate holes 70. The neans 44 are in their rel eased condition, so
that the die 12 and the pusher neans 40 can freely pivot about the axis of
the pivot axis 22 and locked if preferred once the pipe is bent to the
required extent and for the remainder of the operation. The neans 44 are

| ocked after the pipe bending apparafus "has conpleted its use so that the
apparatus can ‘conveniently be handled for transportation purposes. The
structure 20 is designed to avoid bending the pipe 10 through an

excessi vel ﬁ%i ‘%&f“f, gptqﬂg Yo ek gﬁvmigp :‘g?#%:b}%?a@@%ﬂ}?nh 9.{1? ‘jé:t%e:?ﬂl
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retracted position. The nose cone engages the roller 29 and causes the
tow cable to be moved downwardly as the cong runs on the roller 29,
because of the inclined shape 6f the nose cone. ¥hen the roller 30 is
moved to 1ts lover, vorking position the pipe 10 is bent as shown and

the pipe 10 engages the roller 28 at its under surface.

If during the entry stage of the advance of the pipe 10 into the host
pipe 14 resistance should build up on the pipe, the pull on the tov
cable increases and the pipe 10 separates from the roller 28. Bovever,

the pipe 10 can rise in the host pipe 14 only as far as the roller 29,

The rollers 28 and 29 ensure that the pipé,lo is alvays properly guided
into the mouth of the host pipe 14. No excessive loads or bending
moments are exerted on the host pipe 14 because they are sustained by
the structure 20 and the leg 50 and $2. TFurthermore, no excessive
frictional 1oads are exerted upon the host pipe 14 or upon the plastic
pipe 10 by virtue of the engagement of the roller 28 or the roller 29
with the pipe 10.

In the embodiment shown in Fignres 1 and 2 the structure 20 sustains a

compressive load as the pipe 10 is pulled through the die 12. Part of
., the load used to pass the pipe 10 through the die 12 is supplied by the

pipe ﬁushar 40 and that part is sustained by the frame 42 of the bipe

pusher 40.



-6- through it is transferred by the structure 20 to the anchorage neans
.26 " +and thence to the pipe 14, or in part through the adjustable arms 60 to
the abutnent plate 62 engaging the face of the excavati on. The di stance
fromthe die 12 to the end of the pipe 14 is sufficient to provide for -

| i near contraction of the polyethylene pipe after the release of tension
in the drawi ng cable (not shown) attachdbd-to the nose cone (not shown)
connected tg the | ead] ng end of the pipe 10. This prevents the end of the

pi pe 10 frof® Htﬁe&&’! ﬁ@ bodipent \ghoys |§§ RiguresrReand)davivhigh ckiomsefud tmmnect ed
epase | n el SRR PR B PhettIZ BRICAS 8 Eighw eniosh shechassaameon |
facing the agnro(i;){un}%{é#;lé fidke f&?s{ﬁ&“- hich s P E ST eEvPRtnEbyr ound
s ' cover edt it £ H‘?‘“g?ot‘f’?ﬂ%ﬁ?%%ht KF nte gbgh%%ggmseég?paf;eg gures &0 0
and 2 and tf-ﬁ‘am'é%ﬂlclw ghidh @Qes‘i:a &d Ehﬁ{e‘ﬁgﬁe A Q" YR ﬁég (%:E d of

t he pi pe 10, once the severed en of t een pu
the structure 20 about a horizontal axis 103. A profiled guide

plate 104 replaces the roller 30 shown in Figures 1 and 2. A profiled

guide plate 106 replaces the roller 28 shown on Figures 1 and 2.

0f course, each of the guide plates 100, 104 and 106 can be replaced by.
a profiled roller as shown in Figures 1 and 2 but for smaller diameter
plastic pipes the guide plate can conveniently replace the roller,
because the forces on the guides to induce bending in tﬁe pipe 10 vill

be smaller.

Pigures 5 and 6 are similar to Figures 3 and 4 but show an embodiment
useful for installing the pipe 10 as a loose liner in the host pipe 14
in vhich rollers are used as guides instead of plates, The leading
guide roller 110 is mounted on a frame 112 vhich is shaped as an

upright: U and journaled on the structure 20 about a horizontal axis 11é.

The embodiments shown in Figures 7 and 8 and 9 and 10 correspond to the
embodiments shown in Figures 3 and § and 5 and 6, respectively, so far
as the use of profiled plates as guides and the use of roller guides is
concerned, However, the embodiments shown in Figures 7 and 8 and 9
and 10 have pipe pushers similar to the pipe pusher 40 showmn in

Figures 1 and 2, In each case the pipe pusher 120 has a base frame 122



the die and the pusher. The structure 20 has side nenbers to afford
..protéction to personnel.in the event of a failure of the pulling cable

(not shown) or the pipe 10. A protective steel nesh grid 80 is provided on
top of the structure 20 as a guard in the event of failure of the draw ng
cable or of the pipe 10. Once the pipe 10 is under tension, al

.operations can be carried out wthout the need for personnel to enter the
excavation. The frane as shown is deS|gned to accommodat e sizes of the
pipe 10 from 14 inch up to 10 -7- 18

o i ed to AMENRTLEE T SPe BiPRe SRS A I HIFR: S dFeitae gids 300 or W
pi pe pusher ﬁga&ﬁ%eg& dxyol%&l gﬁ%tﬂe @&J&% 10 when its jaws 45, 47 are

nearer to the . e ] ans 47 are noved away fromthe die
12. This assists the draw cabl e tension to pull the pipe 10 through the
die 12 and al so pushes the pipe 10 into the pipe 14. Wen the

The construction and operation of the pusher 120 is exactrly similar to
that of the pusher 40. The pusher 120 is used to assist the vinch (not
shown) in passing the plastic pipe into the host pipe 14, although in
the case of the .embodiments shown in Figures 7 to 10, and in the case of
the embodiments shown in Figures 3 to 6, the pipe 10 is intended to be a

loose liner in the host pipe 14 and is not reduced in diameter by a die.

In some cases, the loose liner may be passed into the host pipe 16 -
without a vinch and pulling cable, the pips 10 being advanced solely by
the action of the puller 120,



wor ki ng stroke is conpleted, the half-cylinders are rel eased and are then

returne owar re-12 (and past the pipe 10) ready for another cycle
of operla{wmmm"lm"“ﬂm ‘the apparatus just described, the pipe 10 is
pul | ed ti8 pi pe 14, the |1ing cable (not shown) engagi ng
the roller 29 ‘at "I &ast initially. Duari this stage the roller 30 is In

its upper - retracted position which al¥f St he nose cone (not shown)
attached to the |leading end of the pipe 10 to pass beneath the roller 30
until the |eading end of the pipe 10 contacts the roller 28 and enters the

[ 14. Next, th | 30 i ' d ' | Ki I ti
Cs'ng the o | Abeavatoe for dedine prushis bapechdids, ShRirstE 3 ek B, ' "
f f th ' 0 dt ' 0,41 . I
pver d react | ofELEiE & £ pRtull " 1d iBRRine® g WU Rl T heh
the axis 22 to %MI gﬁﬂiﬁgp%%{]gﬁ{hﬁ‘gt%ﬁcﬁwt aiyk BHE JHiANThaA2a0f1rkb@nd- Pi pe

. 8 .
pusher 40, whicC rgl e 12, al'so swi ngs about the "axis 22.
The degree of Qﬁ&(}@ Bocdild LA BhaRrife abshs BRtaRieli 00 vef sédigell agsablnti?

allow the pipe 10 to enter the host pipe 14 along a line coaxial wth
end of a host pipe and pivetally connected to said structure at said
second end thereof about a first horizontal axis, first, second and
third guides intended for engagement, respectively, vith the under
surface, the top surface and the under surface of said plastic pipe,
said first gnide being mounted on said structure at said first end
thereof, said third guide being mounted on said anchorage means and
said second guide being mounted on said structure intermediate said
first and third guides, said guides being profiled to accommodate
said plastic pipe and said second guide being adjustable between an
upper retracted position and a lover working position, and means
connected to sald structure éngageable with the ground and
adjustable according to the inclination of said structure about said
first horizontal axis, saiﬂ plastic pipe being advanced relative to
sajd structure vith said second guide in its retracted position
until the leading end of said plastic pipe engages said third guide,
then said second guide being adjusted to said lover position to bend

said plastic'pipe to enable the leading end of said pipe to enter

sald host pipe coaxiallzi_

2. Apparatus according to claim 1 in vhich at least one of said guides
ig a roller rotatable about a horizontal axis transverse to said

direction.



the central axis of the pipe 14 as far as possible. while the
“pipe 10 is advancing towards the host pipe 14 the tow cable engages the

“-roller_29. At thlq stage the roller 30 is-in its upper, retracted

positio ngages the roller 29 and causes the tow cable to
be rove |“Eiﬁ ﬂgmﬁe cone runs enlghe roller 29, because of the
'incline peLo e nose cone. When the roller 30 is noved to its |over,
wor ki ng position the pipe 10 is bent as shown and the pipe 10 engages the

roller 28 at its under surface. If during the entry stage of the advance
of the pipe 10 into the host pi pe 14 resistance should build up on.the

pi pe, the pull qn t ow bIe I n ases_an rates from
‘the roller g %8 Ps acfﬁ% 3Fpte° fg Pm ?‘l’ s"hqf'ﬁ] g ﬁ&é% %‘ﬁﬁgaiffom y as
far as the 'lOll(% réﬁiar die mounted on said structure for rotation about a

horizontal diametral axis.

4. Apparatus according to claim 3 in which a frame is integral with
said die and a pipe pusher is reciprocaﬁle along said frame by

hydraulic or pneumatic cylinder means.

5. Aﬁparatus according to claim 1 or claim 2 in which a frame is
integral vith said first guide and a pipe pusher is reciprocable

ﬁlong sald frame by hydraulic or pneumatic cylinder means.

6. Apparatus according to claim 1 substantially as described herein

vith reference to Figuves 1 and 2 of the accompanying dravings.

7. Apparatus according to claim 1 substantially as described herein
" with reference to Pigures 3 and & or Figures 5 and 6 of the

accompanying dravings.

8. . Apparatus according to claim 1 substantially as deseribed herein
with reference to Figures 7 and 8 or Figures 9 and 10 of the

accompanying dravings.



The rollers 28 and 29 ensure that the pipe 10 is always properly guided

- into the nouth of the host pipe 14. No excessive |oads or bending nonents
are exerted on the host pipe 14 because they are sustained by the
structure 20 and the leg 50 and 52. Furthernore, no excessive frictional

| oads are exerted upon the host pipe or upon the plastic pipe 10 by
virtue of .the engagenent of the roller 28 or the roller 29 wth the pipe
10. In the enbodi nent shown in Figures 1 and 2 the structure 20 sustains

a conpressive load as the pipe 10 is pulled through the die 12. Part of
the | oad used to pass the pipe 10 through the die 12 is supplied by the
pi pe pusher 40 and that part is sustained by the frane 42 of the pipe
pusher 40. ' - -9- In the second
enbodi nent shown in Figures 3 and 4, \WBSERAATs useful in a nethod of
installing the plastic pipe as a loose liner in the host pipe a
non-rot at abl e gui de plate 100, which is profiled to accomobdate the

APFARATUS FOR BENDING PLASTIC PIPE

- The apparatus comprises a frame 20 having a die 12 pivotally connected
to it at one end and anchorage means 2§ pivota}ly connected to it at the
other end. The anchorage means carries a first roller 28. A second

roller 30 is adjustable ‘transverse to the frame 20. A pipe pusher 40 is
integral with the die 12. The frame has adjustable legs 50, 52 and
adjustable arms 60 to suit the angle of the frame 20. A.polyethylen§
pipe 10 is pulled through the die 12 and through the host pipe 14 and is
bent betveen the roller 30, the roller 28 and the die 12. The frame
fully contains the reactions arising owing to the bending of the pipe

0.

{Figure 2)



pi pe 10, replaces the die 12. The plate 100 is nmounted on a franmework 102
. whi'ch is shaped as an upright U and which is pivoted to the structure 20
about a horizontal axis 103. A profiled guide plate 104 replaces the-
roller 30 shown in Figures 1 and 2. A profiled guide plate 106 repl aces
the roller 28 shown on Figures 1 and 2. O course, each of the guide

pl ates 100, 104 and 106 can be replaced by a profiled roller as shown in
Figures 1 and 2 but for snaller digZZEST pl astic pipes .the guide plate can
conveniently replace the roller, se the forces on the guides to

i nduce bending in the pipe 10 will be smaller. Figures 5 and 6 are
simlar to Figures!3 and 4 but show an ehbodi yrent usefu} for installing
the pipe 10 as a | ose iner in the host i pe Ln which rpllers are used
as gui des instead, qf pﬂates. The | eadi ng ui r other O ip nounted on a
frame 112 which edrsas, an upright] Uland\j our na on khe structure
20 about a horjyzontlal gxTs . The enfpbodynents shown jn FH res 7 and 8
and 9 and 10 rregdponq to tHe enbodi ngnts\shown €y Fi gures and 4 and 5
and 6, respectji vel \, far PS t he use jof pyofi pl at ui des and
the use of rdaffl er guides is '
d \
p—
= , SN
< i T - O
3 1 : - 8 W\ O
N S 0 W3 N
\y >
iy o [ S \
Ny -
~F O g r 28 :
7] =
. - Q -
N y N }l \ AN
O BN | 4 -~} \
J | CE = 3 RN
i.i:/ f?\ -LL" SN \ \
e / N ! \ N
/1 9
: % \ N i \ N
/ t y m TR
/ Iy a4 \ N
Z M~
)' | = ' AN
S o
D Y D-f N
N i
d °¥Hh 4 N NSO
Y 1 ) -3 "--..,___/N
B N
O D
N A § N
r
o . N
Sl v ¥ )\




concerned. However, the enbodiments shown in Figures 7 and 8 and 9 and 10

. have 'pi pe pushers sinmilar to the pipe pusher 40 shown in Figures 1 and 2.
In each case the pipe pusher 120 has a base frame 122

- 10 - rigidly connected to the frame 124 on which the | eadi ng guide 100

or the |leading guide roller 110 is nounted. The construction and
operation of the pusher 120 is exactly simlar to that of the pusher 40.
The pusher 120 is used to assist t ifgch (not shown) in passing the

pl astic pipe into the host pipe 14% #&| =fiough in the case of the

enbodi ments shown in Figures 7 to 10, and in the case of the enbodinents
shown in Figures 3 to 6, the pipe 10 is intended to be a loose liner in
the host pipe 14 and is not reduced in djanet by a dia. : I n sone cases,
the | oose |iner mayi be passed into the hpsy pi\pe i tthhout! a wi nch and

puIIing'cabIe;/Lpﬁ ?lpello being-advanch ol ely by
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the action of the puller

CLAI-M5 1. Apparatus for

120.

bendi ng plastic pipe before it enters a host

pi pe conprising a structure which is elongated in the direction in

whi ch said plastic pipe enters said host pipe and which has a first
end and a second end,. anchorage neans intended to be secured to an
entry end of a host pipe and pivotally connected to said structure at
sai d second end t her eof abou{iiAfggst hori zontal axis, first, second
and third guides intended for enent, respectively, with the under

surface, the top surface and the under surface of said plastic pipe,

said first guide being nounted on said stfucture at said first end

t hereof, said thlrd.gU|de bei ng mounted o

sai d second gui de b |ngl
first and third
pl astic pipe a

(P~

nount ed on said
sai d gui des bein

safd anchorage nmeans and
diate said

tYuct | B er

r of Nl ed actonmmdat e
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d,gqui de bei ngf adj ustyabl e bet
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upper retracted position and a | ower working position, and means
.connmected to said structure engageable with the ground and
according to the inclination of said structure about said

adj ust abl e
first

hori zontal axis, said plastic pipe being advanced relative to sai d
structure with said second guide in its retracted position until the

| eadi ng end of said plastic pipe engages said third guides then said
second gui de being adjusted to saiqZ! position to bend sai d .
pl astic pipe to enable the | eading said pipe to enter sai d host

pi pe coaxially.
of said guides

transverse to said }

2. Apparatus according to ¢laim1 in which at | east one
is a roller rotatablye about a horizontal axis '
! direction. - ' 3.]Apparatus

de, | SWg L

according to claim inwhich said firstf gui
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circular die nounted on said structure for rotation about a

Lhorizontal diametral axis. 4. Apparatus according to claim3 in which
a frane is integral with said die and a pipe pusher is
reci procabl e along said frane by hydraul ic or pneumatic cylinder
means. 5. Apparatus according t )ff%%l.or claim2 in which a frane
S integral with said first I‘de~and a pi pe pusher is
reci procabl e along said frame by hydraulic or pneumatic cylinder
nmeans. 6. Apparatus gccording to claip\l substanti al I,y as descri bed
her ei n W th r¢ference to Figures Iy &dnd ROK the adconmpanyi ng
dr awi ngs. 7. Anerratljs according to + ay m A subgtantifally as :
descri bed herein it hreference tofFi yureg 3 amedNor Figures 5 an
6 of the [ W ngs. 8. \Apparat u} ac¢qrding to
claim 1l substantfs ' @scri bgd herein with referepgento
Figures 7 and 8 of Fi s49 and}l0 of the acconpanyi pg\dr awi ngs.
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