Office de la Propriete Canadian CA 2062128 C 2003/05/06

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 062 1 28
g'rn(c)iL%?r?(iesgaenada ﬁrgijgt?;%/aa;da (12) BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de dépdot/Filing Date: 1992/03/02 (51) CL.Int.>/Int.CI.° B21D 43/08, B21D 9/12
(41) Mise a la disp. pub./Open to Public Insp.: 1993/01/20 (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2003/05/06 CUNNINGHAM, JOSEPH A, US
(30) Priorité/Priority: 1991/07/19 (732,588) US (73) Proprietaire/Owner:

CRC-EVANS PIPELINE INTERNATIONAL, INC., US
(74) Agent: KIRBY EADES GALE BAKER

(54) Titre : MECANISME DE TRANSPORT DE TUYAUX POUR CINTREUSE A TUYAUX
(54) Title: PIPE TRANSPORT MECHANISM FOR PIPE BENDER

(57) Abrége/Abstract:

A transport mechanism (28) Is disclosed for use In a pipe bender (10) for bending pipe sections (12), particularly pipe section
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PIPE TRANSPORT MECHANISM FOR PIPE BENDER 2 0 g ?' ?- s 8

ABSTRACT |

A trangport mechanism (28) is disclosed for use in a
pipe bender (10) for bending pipe sections (12),
particularly pipe sections having a diameter greater than
one foot. First and second powered rollers (30, 32) are

mounted within the pipe bender and driven by hydraulic
motors to move the pipe saection in a controlled mannar

through the pipe bender. A hold down rollar (34) is

pivoted against the pipe section to force the pipe section
into engagement with the powered rollers to insure an

adequately frictional engagement betwean the rollers and
the pipe section to move the pipe section through the pipe
bender.
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PIPR TRANSPORT MECHANISK FOR PIPE BENDER

TECHNICAL PIELD OF THE INVENTION

This invention relates to the bending of -pipe,

particularly larger diameter pipe having a diametaer of a
foot or mora,
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BACKGROUND OF THE INVENTION

A pipeline must, to some degree, follow the contour
of the land through which the pipeline is laid. This is
particularly true with undarground pipe, which is becoming
évermore prevalent. For example, a pipe passing under a
ravine must often have an appropriate bend to accommodate
the ravine. With the ever increasing density of pipelines
crossing the country, it is sometimes necessary for a
section of pipeline to be bent to avoid interfering with
another pipe],'ine.

Portable pipe bending machines have been developed
which permit the bending of a 'length of pipe to the proper
degree at the site of inatallation. Examples of such
benders ara disclosed in U.s. Patent No. 3,834,210 issued
on September 10, 1974 to Clavin, et al. and U.S. Patent
No. 3,851,519 isasued December 3, 1974 to Clavin et al.

The typical pipe section delivered from thae factory
has a length between 40 and 80 feet. Most common is a 40
foot length, or an 80 foot length normally formed by
walding two 40 foot sections together at the factory.
These plpe saections must be inserted intec the pipe bender
to the appropriate location to create the bend. Depending
on circumstances, a number of bends may be made in a
single pipe section to create a desired final curvature.
Conventional wisdom suggests that benda in a pipe section
should be mada about 12-14 inches apart (although -
successful bending has been done in rango’p from 11" to
18"), with a winch and cable apparatus employed to move
the pipe section after each bending operation. The
procaedure 1is time consuming and requires skillsd
operators, There is a need to make this bending process
nore efficient and less complex for the operator.
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SUMMARY OF THE INVENTION

In accordance with one aspect of the prasent
invention, an apparatus forming an imprevement in a pipe
bender is provided. The pipe bender is used for bending a
length of pipe and has a bending die, a pin up shoe and a
gtiffback. The apparatus includes a first powaerad roller
mountad on the pipe bender proximate a first end of the
pipe bender and a second powered reller mounted on the
Pipa bender proximate a second end of the pipa bender. A
hold down roller is mounted to the pipe bender for
movement between a pipe release position and a pipe
angagement position. Structure is provided for moving the
hold down roller between the two positions and atructura
ls provided to power the first and second rollers to move
the pipe through the pipe bender. In the pipa engagement

position, the hold down roller forceg tha pipe against at

least ona of the powerad rollers to insure frictional
engagement between the rollers in the pipe to facilitate
the pipe movement.

In accordance with another aspect of the present
invention, the hold down roller is plvotally mounted to
the pipe bender. The pipe bender includes a winch for
conventional movement of the pipe section and the hold
down roller is configqured to prevent interfersnce with the

operation of the winch.
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ERIEF DRSCRIPTION OF THE DRAWINGS

With reference now to the following detailed
description, taken in conjunctioen with the accompanying
drawings, wherein:

FIGURE 1 is a side view of a pipe bender
incorporating a first embodiment of the prasent invention
with a pipe ssction about to be inserted into the bender;

FIGURES 2a-c¢ are illustrative views of a pipe bender
using the prior art. winch mechanism to move.the pipe
gsection within the bender;

FIGURE 3'is a front view of the pipe bender; and

FIGURE 4 is a side view of a portion of the pipe
bender taken along line 4-4 in FIGURE 3 in the dirsction
of the arrowsa,
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DETAILED DESRIPTION
With reference now to the drawings, wherein like

reference numerals designate like or corresponding parts
throughout the several views, there is illustrated in
FIGURES 1-3 a pipe bender 10. Such a pipe bender is
disclosed 1n U.S. Patent No. 3,834,210 issued September
10, 1974, and U.S. Patent No. 3,851,519 issued December 3,
1974

The pipe bender 10 is used to bend a pipe section 12
into a desired curvature by the use of hydraulic forces.
More specifically, and as best seen in FIGURES 2a-c, it
can be observed that the pipe bending machine bends pipe
by securing the pipe sectlon between the cooperating
bending die 14, stiffback 16 and pin up shoe 18. A length
of pipe section 12 is inserted in the pipe bender from the
rear end 21 of the bender, over the pin up shoe 18 and
onto the stiffback 16 as illustrated in FIGURE Z2a.
Powerful hydraulic cylinders on the bender are activated
to bend the pipe about the bending die 14 by moving the
front end of stiffback 16 upwardly. The pin up shoe 18
acts as the fulcrum or support for the rearward end of the
pipe section to prevent 1t from moving downward.

Normally, an internal pipe bending mandrel 20 is inserted
within the pipe section to be bent at the point of the
bend. The mandrel supports the inner walls of the pipe to
insure the bend does not collapse the walls.

Also with reference to FIGURES 2a-c, the traditional
mechanism for moving the pipe section within the pipe
bender 10 is 1llustrated. This includes a winch 22 with a
cable 24 extending to one end of the pipe section. The end
of cable 24 has a U clamp 26 which fits over the end of
the pipe section. As the winch reels in the cable 24,
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the pipe section is moved from left to right in FIGURES
23=C.

Each pipe section must be bent specifically for its
application. Each bend put in the pipe section by the
pipa bender is limited to a certain number of degrees to
avoid damage to the pipe saction. Thus, 1f a greater
curvature is required in the specific pipe section than is
possible in a single bending operation, the pipe section
will have to be bent at a number of locations along its
length to provide the dasired final curvature., It is
conventionally understood that these bends should be mads
about 14 inches apart although separations in a range
between 11" and 18" ars used. FIGURE 2¢ illustrates the
pipe moved after one bend into a posit:l.dn for the second
bend. |
Most pipe sections come in a length betwsen 40 to 80 -
feet, with one standard length being 40 fast or an
asgsembly of two pipe sections welded together at the
factory with a total length of 80 feet. The pipe section
12 will be initially inserted within the pipe bender by a
lifting device such as a side boom tractor. In the
traditional designs, the cable 24 was paid out to clamp
the end of the pipe section 12 and the pipe section was
then moved through the bhendar as needed to make the bends.

With reference now to FPIGURES 1, 3 and 4, & first
embodiment of the present invention is illuatrated and
comprisas transport mechanism 28. The machanism 28
includes a first powered rollar 30, a second power roller
32, a hold down roller 34 and the equipment necessary to
operate these rollers as will be discussed hereafter.

The first powared roller 30 is mounted to the pipe
bender 10 at the front of the stiffback. The roller
includes a reversible hydraulic motor 36 which allows the
roller to be rotatad in eithar direction using the
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hydraulic power source on the pipe bender. The second
powered roller 32 is mounted on the pipe bender between
the stiffback 16 and the pin up shoe 18. A reversible
hydraulic motor 36 is also associated with the roller 32
and is powerad by the hydraulic system of the pipe bender.
Preferably, both motors 36 on the rollaer 30 and 32 are
tiad to the gama control system so that the rollera will

rotate in tha same direction and at the sgana speaed at all |

times. While the rollers are described and illustrated to
be mounted at specific positions on the pipe bender, and
specifically below the pipe saction to be bent to support
the pipe saction, these rollers can be located at other
positions in the bender provided the advantages of the

transport mechanism 28 are still realized.
The hold down roller 34 includes a cross shaft 38

which is pivoi:ed across the width of the pipe bender
proximate the location of the winch 22. Near each end of
the cross shaft 38 is & cylinder arm 40 which is pivotally
attached to the piston rod 42 of a double acting hydraulic
cylinder 44. Inboard of the arms 40 are cylinder arms 46
which pivotally secure the roller 34 between the arms for
free rotation. As can be geen in FIGURE 3, the hydraulic
cylinders 44 can be activated to pivot the hold down
roller into engagement with the upper surface of the pipe
saection. The engagement is with sufficient force to cause
the pipe section to come into intimata contact with at
laast one of the powered rollers 30 or 32 to insure an
adsgquate frictional engagement between the powersd rollers
and the pipe saction so that rotation of the powered
rollers will translate the pipe section linearly through

the pipe bender. .
The operator can activate the power rollsrs to move

the pipe section within the pipe bender precisely to the
position for aach bend. If the pipe section overshoots
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the desired mark, the rollers can be powarad in reverse %o
properly position the pipa section. This advantage could
not be realized with the singla cable and winch
illustrated in FIGURES 2a-a as that asgembly could
effectively move the pipe section in only ona dirsction
through the pipe bender. Even =0, the hold down roller 34
is configured to permit conventional use of tha winech and
cable if desired.

In one embodiment constructasd in accordance with the
teachings of the present invention, the pipe bender was
designed to bend pipe in the range of 22-36 inches in
diameter. Certainly, the advantages of the present
invention would be expected to be useful in bending pipe
of conventional diameters between 6 inches and 60 inches.
Each of tha rollers 30-34 had a polyuraethane surface in
contact with the pipe section for adequate frictienal
engagement with the pipe section. However, other suitable
materials could be used, such as rubber,

The three rollers 30~-34 are preferably spaced along
the length of the pipe bender to provide a three point
engagement with the pipe section to keep the center line
of the pipe section aligned with the center line of the
die bender. While a single powerad roller in contact with
the pipe section could mova the pipe section, the design
illuatrated in the figqures and described praviously is
preferred. Further, the hold down roller can also be
powered. In such a design, the rollers 30 and 32 can
remain powaerad, or can be made unpowered idler rollers.

It may also be desirable to mount a second hold down
roller 134 (as saen in FIGURE 1) on the pipe bender 10 |
batween the die 14 and the pin up shoe 18. This roller
134 can be powered, or not. 8Since the bend in the pipe
section can tend to 1ift the pipe section off of the

Rl ¥

i ",
E .

L
AN
o



9 - 205

roller 32, the roller 134 can be used to forca the pipe
saction downward into engagement with roller 32.

While cone embodiment of the prasent invention has
been dascribed in detail herein and shown in the
accompanying drawings, it will be evidant that further
nodifications or substitutions of parts and elements ara

possible without departing from the scops and spirit of
the invention.
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CLAIMS:

1. An apparatus for use in a pipe bender, tha pipe
bender for bending a length of pipe and having a bending
dia, a pin up shoe and a stiff back, the apparatus

comprising:
a firat powarad roller mountad on the pipe bender

proximate a first end of the plpe bender;
a second roller mounted on the pipe baender proximate

a sacond end of tha pipe bendear;
a hold down rollar mounted to saild pipe bender for

mdﬁement between a pipe release position and a pipe
engagemant position;

means for pivoting the hold down roller batween the
pipe release position and the pipe engagement position;

and
means to power at least said first powered roller to

move the pipe through the pipe bender.

2, The apparatus of Claim 1 wherain said second
roller is also powered.

3. The apparatus of Claim 1 having a portion in
contact with the pipe, said portion formed of

polyurethane.

4. The apparatus of Claim 1 having a portion in
contact with the pipe, said portion formed of rubber.

5. The apparatus of Claim 1 wherein the pipe bendar

further comprises a winch for moving the pipe through the
ripe bender, said hold down roller positioned on said pipe
bender to prevent interference with operation of the

winch.
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6. A method for positioning a pipe section within a
pipe bender for bending, the pipa bandar including a
bending die, a pin up shoe and a stiffback, the mathod
comprising the staps of:

engaging the pipe section with a first powered roller
mounted on the pipe bender;

moving a hold down roller from a pipe ralease
position to a pipe engagement position whereby the pipe
gsection is urged againat the first powerad roller;

operating the first powared roller to move the pipe
section through the pipe bender to the desired location

for a bend.

7. The maethod of Claim 6 further comprising the
step of engaging a second powered rollar mounted on the
pipe bender to the pipe section and powering sald second

powered roller to move the pipe seaction through tha pipe
bender.

8. The method of Claim 7 further comprising the

step of positioning said first and second powered rollers

and said hold down roller at separate locations along the

length of the pipe bender to constrain the pipe section to
the proper position for dbending.
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