OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA "".

OPIC CIPO

PROPERTY OFFICE

(72) RUSSELL, Kevin James, CA
(73) BENDKING INC., CA

1) Int.C1.° B21D 9/08

34) MACHINE A CINTRER DES TUYAUX

54) PIPE BENDING MACHINE

(12) (19) (CA) Brevet-Patent

(CANADIAN INTELLECTUAL

(11) (21) (C) 2,245,996
22) 1998/08/26
43) 1999/04/25
45) 2000/05/09

(57) Une machine a cintrer des tuyaux comprend une
plate-forme horizontale de support de tuyaux definissant
un passage horizontal d’introduction de tuyaux. Un
premier ¢lément d’engagement de tuyaux est place du
premier coté du passage d’introduction de tuyaux. Un
second €léement d’engagement de tuyaux et un troisieme
clément sont places a distance 1’'un de 1'autre du second
cote du passage d introduction de tuyaux. Soit le premier
clément d’engagement, soit le deuxieme €lément et le
troisieme peuvent s’avancer dans le passage
d’introduction de tuyaux exercant ainsi une force de
flexion sur le tuyau introduit dans le passage.

I*I Industrie Canada  Industry Canada

(57) A pipe bending machine includes a horizontal pipe
support plattorm defining a horizontal pipe feed channel.
A first pipe engaging member 1s positioned on a first side
of the pipe feed channel. A second pipe engaging
member and a third pipe engaging member are arranged
in spaced relation on a second side of the pipe feed
channel. Either the first pipe engaging member or the
second pipe engaging member and third pipe engaging
member are movable 1nto the pipe feed channel, thereby
exerting a bending force upon a pipe positioned 1n the
pipe feed channel.
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ABSTRACT OF THE DISCLOSURE
A pipe bend:ng machine i1ncludes a horizontal pipe support
platform defining a horizontal pipe feed channel. A first pipe

engaging member 13 positioned on a first side of the pipe feed

channel . A second pilipe engagling member and a third pipe
engaging member are arranged 1n sSpaced relation on a second
side of the pipe feed channel. Either the first pipe engaging
member or the second pipe engaging member and third pipe
engaging member are movable i1nto the pipe feed channel, thereby
exerting a bending force upon a pipe positioned 1in the pipe

feed channel.
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TITLE OF THE INVENTION:

pipe bending machine

NAME (S) OF INVENTOR(S) :

Kevin Jameg Russell

FIELD OF THE INVENTION
The present invention relates -o a pipe bending machine

and, 1n particular, a pipe bending machine used to bend large

diameter pipe that must be moved using lifting equipment.

BACKGROUND OF THE INVENTION

Most pipe bending machines used to bend large diameter
pipe have similar principles of operation. Three bending shoes
are provided. Jsually there are two lower bending shoes 1in
spaced relation which support the pipe and one upper bending
shoe positioned above the pipe at an 1intermediate position
between the two lower bending shoes. Relative movement of the
bending shoes toward each other results 1n a force being
exerted to bend -“he pipe. United States Patent 5,353,622 which
was issued to Theener in 1994 i1llustrates such a pipe bending

machine.

In order to> bend large diameter pipe, there 1s usually

required a number of other machines on site, 1in addition to the

pipe bending machine. Lifting equipment 1s required 1n order

to 1lift the large diameter pipe on and off the pipe bending
machine and move the pipe laterally through the pipe bending
machine as the pipe i1s being bent. In addition, the pipe must
be supported as it 1s belng bent. TIf not properly supported,

the pipe has an 1increasing tendency to twist as the bend

progresses.

SUMMARY OF THE INVENTION

What 1s reguired 1is a pilpe bending machine which will

reduce the degree to which ancillary lifting equipment 1s

required when bending pipe.
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According =o the present inverntion there 1s provided a

pipe bending machine which includes a horizontal pipe support

platform definirg a horizontal pipe feed channel. A first pipe
engaging member is positioned on a first side of the pipe feed
channel . A second pipe engaging member and a third pipe
engaging member are arranged 1in spaced relation on a second
side of the pipe feed channel. One of the first pipe engaging
member or the second pipe engaging member and third pipe
engaging member are movable into the pipe feed channel, thereby
exerting a bending force upon a pipe positioned 1n the pipe

feed channel.

The pipe bending machine, as described above, 1s fed

horizontally. This greatly reduces the need for ancillary pipe
handling equipment, as the pipe lays upon the ground adjacent
to the pipe bending machine. It 1s preferred that the first
pipe engaging member, the second plpe engaging member and the

third pipe engaging member are all moveable.

Although beneficial results may be obtained through the
use of the pipe bending machine, as described above, there are

problems associated with feeding a pipe 1ntc the pipe engagling

members from a horizontal surtace. Even more beneficial
results may, thereiore, be obtained when the pipe engaging
members each have a pipe receiving cradle. The plpe receiving
cradle has a forwardly and downwardly extending pipe feed ramp.
Upon movement of the pipe engaging member, a pipe laying along
the pipe feed channel 1s 1lifted ftrom the surface of the
horizontal pipe support and directed along the pipe feed ramp

into the pipe receiving cradle ¢f saild pipe engaglng member.

The preferred manner of moving the pipe engaging members
in a horizontal orientation 1s for the second plipe engaging

member and the third pipe engaging member to be elongate. Each

of the second ard tnird pipe engaglng members has a first end
and a second end, with the first end facing the other of the

pipe engaging members. The first end 1s pivotally secured for
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movement about a substantially vertical axis. The second end
is secured to a telescopically extendible actuator. Telescopic
movement of the actuator pivots said pilpe engaging member about

sald vertical axis.

Although beneficial results may be obtained through the
use of the pipe bending machine, as described above, ancillary
equipment 1is regquired to move the pilpe along the pipe feed
channel. Even more beneficial results may, therefore, be
obtained when a winch 1s mounted on the pipe support platform
which has an attachment line. The attachment line 1s attached

to a pipe and the winch 1s used to draw the pipe along the pipe

feed channel.

BRIEF DESCRIPTION OF THE DRAWINGS

Thegse and other features of the invention will become more

apparent from the following description in which reference 1is
made to the appended drawings, wherein:

FIGURE 1 1s a top plan view, 1n partial section, of a pipe
bending machine constructed 1n accordance with the teachings
of the present i1nvention.

FIGURE 2 13 an end elevation view of the pilipe bending
machine illustrated in FIGURE 1, irn which the pipe engaging
members are separated to allow access by the length of pipe to
be bent.

FIGURE 3 i3 an end elevation view of the pipe bending
machine illustreted i1n FIGURE 1, 1in which a length of pipe 1is
positioned between and engaged by the pipe engaging members.

FIGURE 4 i3 a side elevation view of the pipe bending
machine and length of pipe 1llustrated in FIGURE 3.

FIGURE 5 15 a -Zop plan view of the machine and length of
pipe i1llustrated in FIGURE 3, 1in which two of a set of three
of pipe engaginc members are being used to bend the length of
plpe.

FIGURE 6 1c a -op plan view of the machine and length of
pipe i1llustrated in FIGURE 1, in which all three of a set of

three pipe engaging members are being used to bend the length

. 1yl
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of pipe.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment, a bending pipe machine generally

identified by reference numeral 10, will now be described with

reference to FIGURES 1 through 6.

Referring t.o FIGURE 1, pipe bending machine 10 1includes
a horizontal pipe support platform 12 defining a horizontal
pipe feed channel 14. A first pive engaging member 16 1s
positioned on a first side 18 of the pipe feed channel 14.
First pipe engaging member 16 has a pipe receiving cradle 17
at its face. A second pilpe engaging member 20 and a third pipe
engaging member 22 are arranged in spaced relation on a second
side 23 of the pipe feed channel 14. Second and third pipe
engaging members 20 and 22 also are known as "wiper dies".

First pipe engaging member 16 also 1s known as a "pinch die'".

A first wedge shaped ramp 24 1s attached to a first pipe

receiving cradle 25 of second pilpe engaging member 20. A
second wedge shaped ramp 26 1s attached to a second pipe

receiving cradle 27 of second plpe engaging member 22.

First pipe engaging member 16 1s connected to a first
hydraulically driven extendable cylinder 28 pivotally attached

to frame 12 at position 29. Second pipe engagling member 20 1s

pivotally attached at a first end 30 to frame 12 at position
31 and has a pivotal connection 32 at a second end 33 to a
second hydraulically driven extendakle cylinder 34 that is in
turn pivotally attached to frame 12 at posit-on 35. Third pipe
engaging member 22 -s pivotally connected at a first end 36 to
frame 12 at position 37 and has a pilvotal connection 38 at a
second end 39 to a third hydraulically driven extendable

cylinder 40 that 1s in turn pivotally attached to frame 12 at

position 41.

First, second and third extendable cylinders 28, 34 and
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40 are powered by a hydraulic motor ana pump assembly 42. A
supply of hydratlic fluid 1s maintained in fluid reservoir 44.
Relief valves 46 and 47 are provided on at least one of pipe

engaging members 16, 20 and 22 to prevent an excess amount of

pressure being epplied to a length of pipe when said length of

plipe 18 to be bent.

Hydraulic motcr and pump assembly 42, first, second and
third extendable cylinders 28, 34 and 40, and first, second and
third pipe engaging members 16, 20 and 22 are operated
individually or in various combinations from a control tower
48 . Preferably control tower 48 1s capable of being folded
down to a position substantially coplanar with frame 12, to
reduce the overall height of machine 10 when machine 10 1is

being shipped ketween locations.

Referring to FIGURES 2 and 3, for each of first, second

and third pipe engaging members 16, 20 and 22 there 1is a first

position and a second position. In the first position of pipe
engaging member 16 exXxtendable cylinder 28 1s 1in a retracted
position and first pipe engaging member 1s distanced from pipe

feed channel 14 as 1i1llustrated in FIGURE 2. In the second

position extendable cylinder 28 1s in the extended position and
first pipe engaging member 16 engages a length of pipe 50 in
pipe feed channel 14 as 1llustrated i1in FIGURE 3. The first
position and the second position of eacn of second pipe
engaging member 20 and third pipe engaging member 22 are
related to pipe feed channel 14 1n substantially the same way

as first and second positions of first pipe engaging member 16.

gp—

Referring to FIGURE 1, the direction of movement of first

pipe engaging member 16 1nto and out of pipe feed channel 14
is constrained to be substantially at right angles to pipe feed
channel 14 by sl.ders 52 and 54 attached to first pipe engaging
member 16 that travel along slider tracks 56 and 58

respectively.
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Referring -o FIGURE 2, when machine 10 1s prepared to

receive a length of pipe each of first, second and third pipe
engaging members 15, 20 and 22 are 1in the first position.
Referring to FIGURE 3, first, second and third pilpe engaging
members 16, 20 and 22 are each moved to the respective second
positions to engage a length of pipe 50 fed through pipe feed
channel 14. Referring to FIGURE 4, pipe 50 1s pulled along
pipe feed channel 14 by a cable 60 attached to winch 62.

The use and operation of apparatus 10 will now be
described with reference to FIGURES 1 through 6. A first step
is to prepare machine 10 for receiving a length of pipe that
is to be bent bv placing pipe engaging members 16, 20 and 22
of machine 10 11 the respective first positions distant from
pipe feed channel 14 as 1llustrated in FIGURES 1 and 2. A

second step is to place the length of pipe 50 i1nto feed channel
14 by means such as lifting equipment. The portions of length
of pipe 50 which extend beyond the dimensions of machine 10 are
supported either on the ground or on portable pipe supports 64
and 66 as illustrated i1n FIGURE 4. A third step 18 to extend

cable 60 away from winch 62 and attach a remote end of cable

60 to a first end (not shown) of length of pipe 50, as

ity
p—

illustrated in FIGURE 4. A fourth step 1s to move length of

pipe 50 laterally along pipe feed channel 14 1n the direction
shown by arrow 72 by means of cable 60 and winch 62. The
length of pipe 50 1s positioned so that t—he center of the
position along length of pipe 50 at which length of pipe 50 1is

to be bent is positioned adjacent to first pipe engaging member

16. A fifth step 1s to operate expandable cylinders 28, 34 and
40 respectively to move pilpe engagling members 16, 20 and 22
into the respective second positzons and engage length of pipe

50 as illustrated in FIGURE 3. As plipe engagling members 20 and

22 move into pipe feed channel 14 ramps 24 and 26 engage length

of pipe 50 and 1lift said pipe 1into position within pipe
receiving cradles 17, 25 and 27 of Dipe engaging members 16,
20 and 22 respectively. As first pipe engaging member 16,

second pipe engaging member 20 and third pipe engaging member
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22 move into pipe feed channel 14, a bending force 1s exerted

upon length of pipe 50 positioned 1in the pipe feed channel 14.

pap—

Referring to FIGURE 5, bending length of pipe 50 1ncludes a

i

sixth step in which length of pipe 50 1s bent by operating

extendable cylinder 34 to apply a bending ftorce to length of
pipe 50 through pipe engaging member 20 while maintaining pipe
engaging members 16 and 22 1n fixed positions. Length of pipe
50 is bent toward first side 18 of pipe feed channel 14. The
plane of the kend 1in 1length of pipe 50 1s substantially
coplanar with frame 12. Referring to FIGURE 6, further bending
of length of pipe 50 at the same position i1ncludes a seventh
step in which bent length of pipe 50 1s bent further by
operating extendable cylinder 40 to apply a bending force to
length of pipe 50 through pipe engaging member 22 while
maintaining pipe engaging members 16 and 20 1n fixed positions.
A plurality of bends can be made 1in length of pipe 50. An
eighth step is to move bent length c¢f pipe 50 laterally along

LT

pipe feed channel 14 by means of cable 60 and winch 62 until

the center of the position on length of pipe 50 at which second
or subsequent bends 1s to be made 1n length of pipe 50 1is
adjacent to pipe engaging member 16. When the second bend 1in
length of pipe 50 is 1n the same direction as the first bend
then the bent length of pipe is maintailned in the same attitude
toward the frame 12 as when making the ftirst bend. When the
second bend in length of pipe 50 18 to be 1n the opposite
direction as the first bend then the pipe 1s inverted relative

to the plane of the first bend before making the second bend.

It will be apparent to one skilled 1n the art that

modifications may be made to the 1llustrated embodiment without

—

departing from the spirit and scope of the invention as

hereinafter def:ned in the Claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A pipe bending machine, 1including:

a horizontal pipe support platform defining a horizontal
pipe feed channel;

a first pipe engaging member positioned on a first side
of the pipe feed channel;

a second pilpe engaging member and a third pipe engaging
member arranged 1n spaced relation on a second side of the pipe
feed channel, the second pipe engaging member and the third
pipe engaging member being elongate and have a first end facing
the other of the second pipe engaging member and the third pipe
engaging member and a second end;

the first pipe engaging member being movable into the pipe
feed channel, thereby exerting a bending force upon a pipe
positioned in the pipe feed channel;

at least one of the second pipe engaging member and the
third pipe engaging member being movable 1nto the pipe feed
channel with the first end pivotally secured for movement about
a fixed substantially vertical axis and the second end secured
to a telescopically extendible actuator, such that upon
telescopic movement of the actuator, the at least one of the
second pipe engaging member and the third pilipe engaging member

pivots about the vertical axis.

2. The pipe bending machine as defined in Claim 1, wherein the
second pipe engaging member and the third pipe engaging member
both are pivotally secured for movement about the vertical

axils.

3. The pipe bending machine as defined in Claim 1, wherein the
at least one of the second pipe engaging member and the third
pipe engaging member that 1s moveable has a pipe receiving
cradle, the pipe receiving cradle having a forwardly and
downwardly extending pipe feed ramp such that upon movement of

the at least one of the second pipe engaging member and the

third pipe engaging member, a pipe laying along the pipe feed
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channel i1is 1lifted from the surface of the horizontal pipe
support and directed along the pipe feed ramp 1into the pipe

receiving cradle of said pipe engaging member.

4. The pipe bending machine as defined in Claim 1, wherein a
winch is mounted on the pipe support platform and has an
attachment line, such that the attachment line i1s attached to
a pipe and the winch i1s used to draw the pilipe along the pipe

feed channel.
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5. A pipe bending machine, 1including:
a horizontal pipe support platform defining a horizontal
pipe feed channel;

a first pipe engaging member positioned on a first side

of the pipe feed channel;

a first actuator moving the first pipe engaging member
into the pipe feed channel, thereby exerting a bending force
upon a pipe positioned 1in the pipe feed channel;

a second pipe engaging member and a third pipe engaging
member arranged in spaced relation on a second side of the pipe
feed channel;

a second actuator moving the second plpe engaging member
into the pipe feed channel, thereby exerting a bending force
upon a pipe positioned in the pipe feed channel;

a third actuator moving the first pipe engaging member
into the pipe feed channel, thereby exerting a bending force
upon a pipe positioned in the pipe feed channel;

each of the second pipe engaging member and the third pipe
engaging member are elongate and have a first end facing the
other of the second pipe engaging member and the third pipe
engaging member and a second end, the first end being pivotally
secured for movement about a substantially vertical axis, the
second end being secured to a telescopically extendible
actuator, such that telescopic movement of the actuator pivots
said pipe engaging member about said vertical axis.

each of the first pipe engaging member, the second pipe
engaging member and the third pipe engaging member has a pipe
receiving cradle, the pipe receiving cradle having a forwardly
and downwardly extending pipe feed ramp such that upon movement
of the pipe engaging member, a pipe laying along the pipe feed
channel is 1lifted from the surface of the horizontal paipe
support and directed along the pipe feed ramp 1nto the pipe

receiving cradle of said pilpe engaging member.

6. The pipe bending machine as defined in Claim 5, whereilin a
winch 1is mounted on the pipe support platform and has an

attachment line, such that the attachment line 1s attached to

ANMATL LTI AN VR A | T Xy AL Lol i N O ekt 1 11 -
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a plipe and the winch 1s used to draw the pipe along the pipe

feed channel.

7. The pipe bending machine as defined in Claim 1, wherein
portable pipe supports are used to maintain 1n a substantially
horizontal orientation that portion of a pipe being bent that

protrudes past the pipe support platform.

8. The pipe bending machine as defined in Claim 5, wherein at
least one of the first pipe engaging member or the second pipe
engaging member and third pipe engaglng member has a pressure
relief valve being movable into the pipe feed channel, thereby
exerting a bending force upon a pipe positioned 1n the pipe

feed channel.
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