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(57) Abrége/Abstract:

A plate rolling apparatus, for rolling a plate (10) to form a pipe, which comprises a mandrel (11) with a gripper means (14) for
engaging an edge of the plate (10) and a mandrel deflection limiting device (20, 21 and 22) located to impinge at the upper
surface of the mandrel (11) on the plate (10) located on the mandrel (11) during a rolling operation. The deflector limiting device
(20, 21 and 22) includes at least a pair of movable contact members (20, 21 and 22) and applying a force to the mandrel (11) to
prevent or restrict deflection of the mandrel (11) from its centre during operation, the contact members (20, 21, 22) being
relatively movable to avoid contact with the gripper means (14) on the mandrel (11) to avoid fouling whilst still maintaining the
application of force to the mandrel (11).
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A plate rolling apparatus, for rolling a plate (10)
to form a pipe, which comprises a mandrel (11) with a
gripper means (14) for engaging an edge of the plate (10)

| and a mandrel deflection limiting device (20, 21 and 22)

located to impinge at the upper surface of the mandrel
(11) on the plate (10) located on the mandrel (11) during

a rolling operation. The deflector limiting device (20, 21 32

and 22) includes at least a pair of movable contact mem-
bers (20, 21 and 22) and applying a force to the mandrel
(11) to prevent or restrict deflection of the mandrel (11)
from its centre during operation, the contact members 34
(20, 21, 22) being relatively movable to avoid contact
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particularly to method and apparatus for rolling steel plate
of small diameter. The invention also relates to the
various applications e.gq.
lighting applications.

The inventor has devised apparatus and methods for

plate bending and forming pipes of cylindrical construction

19 Such as those disclosed in U.s. Patent Specification No.

3,879,994 to the same inventor and European Patent

Specification No. 0029345. 1In my U.S. Patent Specification
there is disclosed a method of plate rolling to form
substantially cylindrical pPipes simply

by bending a plate
15 about a rotatable mandrel.

Steel plate is rolled by engaging an edge of a

plate under a flange of a gripper rib extending axially
along the cylindrical surface of the mandrel. The mandrel

1s turned to advance and curve the plate about the surface
20 of the mandrel.

Complete pipes may be formed by this method by
curving plate about the mandrel through approximately 180°

55 cylinder.

The present invention is specifically concerned
with the production of tapered pipes that can be formed on a

tapered mandrel having a gripper somewhat similar to that

described in my earlier patent. It has been found to be

30 possible to simply form a tapered mandrel and to then curve
the plate about the mandrel resulting in the formation of a
tapered pipe, however there are difficulties with

differing tapers and differing pipe thicknesses wi
given mandrel.

providing
th any

35 The present invention in one aspect seeks to

provide a method and apparatus to produce a rolleqd pipe

particularly pipes having differing tapers, thicknesses and
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provide a mandrel allowing the formation of a tapered or
10 frusto conical pipe, the mandrel taper and diameter being

There is provided according to the present
invention a plate rolling apparatus comprising a rotatable
15 mandrel mounted in a frame,

a gripper rib on the mandrel extending axially
therealong adapted to grip the edge of a plate to curve
around the mandrel when the mandrel l1s rotated,

29 Mandrel and adapted to contact the surface of the plate and

apply an upward force against the plate and the mandrel,
Pressure roll being laterally

the
movable so as not to foul the

gripper during plate €ngagement and yet apply a substantial
squeezing force to said plate.

25 Said single pressure roller is mounted beneath the
mandrel and adapted to contact the surface of the plate and

apply an upward force against the plate, the pressure roll

being laterally movable so as not to foul the gripper during
€ngagement of the plate, and yet apply a substantial

39 Sdueezing force to said plate and mandrel particularly
during the final stage of forming.

The single roller applies pressure to said

plate
thereby avoiding undesirable lateral forces and is

adjustable to be in direct alignment with the mandrel centre
35 When the gripper is not in the vicinity
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pipes requiring high forces, €.9., tapered pipes suitable
for use as power poles.

The present invention is more specifically
described having reference to the production of tapered
poles, however, in its broadest form it is applicable to
parallel wall pipes.

In a more specific aspect of the invention, there
ls provided a mandrel suitable for the formation of hollow
tapered pipe or frusto conical Pipe in a simple and
effective manner.

There is provided according to the present
invention a mandrel suitable for the formation of hollow
tapered pipe, said mandrel including a series of disc like
laminations mounted in serial formation, each lamination

relative movement of the laminations and the frame work is
resisted, said mandrel including a gripper bar for engaging
an edge portion of a plate section, said mandrel being

Convenieﬁtly, the disc like laminations are
non-rotatably mounted upon a shaft which extends for the
full length of said mandrel and said laminations are spaced
apart a predetermined distance from one another so as to

form a desired taper angle. The spacing distance between

as to vary the angle of the taper of the frusto conical cone
thus formed.

Conveniently, the laminations are spaced apart by
at least one spacer bar connected to some or each of the

laminations. The spacer bar may be utilized to mount the
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the gripper plate is adapted to engage the edge of a flat
plate for ultimate curving about the mandrel.

In a further aspect of the invention upper roller
means are located adjacent an upper surface of the mandrel
which also press on the metal plate on the mandrel at least
at certain stages of the plate bending process.

The upper roller means are supported from a machine
frame part which comprise a beam member extending
longitudinally and above the mandrel. The mandrel also

A further objective of the present invention is to
provide apparatus of the aforementioned type that will
enable the tubular member at differing diameters and
respective taper angles to be produced from the same
machine.

Accordingly, the present invention provides in one
preferred arrangement a machine comprising frame means
having a base section, upstanding opposed end sections and
an upper movable support member, said upstanding opposed end
sections including journal means to journal opposed ends of
a tapered mandrel, at least one of said journal means being
movable in an upward or downward direction, lower roller
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downwardly by a distance beihg twice that of the movement of
the movable journal means.

Conveniently, both ends of the mandrel are movable
within proportion with movement of the ends of the support
member as aforesaid. 1In this way, varied diameters and
angles of taper of mandrels can be accommodated in the same
machine without the need to laboriously adjust plate
engaging rollers and the like for different mandrels. It
will of course be appreciated that the production of
cylindrical tubular members are possible with this machine
with an appropriately shaped mandrel.

The present invention willebe described in greater
detail with reference to the accompanying drawings in which:

Figures 1 to 4 show schematic views of rolling
steps of a plate on a mandrel which may be cylindrical or
tapered utilizing a single pressure roll;

Figure 5 is a second embodiment of the invention
showing an alternative means of laterally moving the single
pressure roll;

Figure 6 is a schematic view of an arrangement of
discs to form a variable taper mandrel;

Figure 7 is a schematic view of the arrangement of
discs of fig. 6 to form a slightly different taper;

Figures 8a, 8b and 8c depict typical views of a
single disc with and without spacer bar installed and a
cross—section thereof;

Figure 9 shows a typical spacer bar;

Figure 10 is a perspective view of part of the
mandrel and spacer bar construction:

Figure 11 shows a cross-sectional view of the
spacer bar;

Figure 12 shows a cross-sectional view of a spacer
bar with gripper plate attached;

Figure 13 is a side elevation schematic view
showing a tapered mandrel:

Figure 14 shows one practical form of achieving
desired proportional movement of the mandrel ends relative
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to the upper supporting beam;

Figure 15 shows an end elevation of the simple
roller support structure.

With reference to figs. 1 to 5, the mandrel is
mounted fixed between centres adjacent to a loading table
and a pressure roll 15.

The mandrel includes a gripper bar 14 for
engagement with a plate 10.

It will be noted that the pressure roll 15 is
laterally moved from the centre line 1lla of the mandrel to
apply pressure to the plate inserted into the gripper bar 14
but located SO as not to foul the gripper bar. Application
of pressure to the edge portion of the plate mounted in the
gripper bar 14 and rotation of the mandrel 11 in an
anti-clockwise manner will draw the plate around the mandrel
and the plate will be forced to follow the curvature of the
mandrel and form a hollow pipe section as shown
schematically in figs. 4 and 5.

The roller 15 shown in fig. 4 is mounted upon
hydraulic actuating cylinders 16 acting to apply pressure
against the surface of the plate on the mandrel and
furthermore enabling lateral movement of the roll from one
side of centre of the mandrel to the other depending upon
the position of the gripper plate 14 as shown in figs. 1, 2
or 3.

With reference to fig. 5, the single roller 15 is
mounted for lateral movement relative to the mandrel by
actuating screws 17.

The mandrel is movable in the vertical axis to
allow lateral movement of the roller and thereby avoid
contact with the gripper 14 during rotation of the mandrel
and depending upon the location of the plate relative to the
gripper.

Thus extremely high vertical forces can be applied
to the mandrel and thence to the roller 15§ through the
centre of the mandrel with negligible lateral forces.

Thus mandrel deflection limiters 20, 21 may be
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positioned above the mandrel to apply deflection limiting
forces against the mandrel to ensure more accurate tubular
formation of the plate during a relling operation. This is
particularly important in the manufacture of small diameter
tapered pipes having high wall thickness which reqguire
substantial forces during the forming operation. In these
circumstances it is imperative that minimum lateral force is
applied to the mandrel. It is therefore imperative that at
critical times of the rolling operation the mandrel
19 deflecting rolls 20, 21 and the single pressure roll 15 are

movable to avoid fouling with the gripper plate when it is
ln the vicinity of the respective rollers.
With reference to figs. 6 to 12. These figures
show a series of schematic views of the construction of a
15 tapered mandrel to enable the formation of a tapered pipe of

varied diameter, taper angle, and wall thickness. The
‘mandrel includes a shaft 10 upon which discs 11 are slidably
mounted in a serial formation therealong in non-rotatable

relationship.
20 The discs are mounted on the shaft 10 and spaced a

fixed distance by a series of spacer bars 12 mounted about
the periphery of said discs laminations and fixed therein by
suitable screw fixing means.
Figure 5 shows in greater detail the configuration
25 ©of the spacer bar 12 and a typical screw fixing means 13 for

securing the spacer bar to the discs.
It will be appreciated that the provision of screw

fixing means on each and every disc lamination is not
essential depending upon the forces that are likely to be
30 encountered by the particular mandrel in a plate curving

operation. |
The spacer plate is adapted to be modified to

accept a gripper plate 14 as shown in fig. 12, whilst figq.
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As previously mentioned, the Sspacer bar 12 may
include teeth T which are formed on the bar at a constant
spacing G. it will be appreciated that various spacer bars

as desired.

Thus it will be appreciated that the present
invention enables the formation of mandrels having a
different diameter and different taper angles according to
the diameter of the disc like laminations and the spacing of
the laminations on the spacer bars.

Having reference to figs. 13 and 14, the plate
deflection limiters 20, 21, 18 and 19 are preferably mounted
on a full length box girder 22 which is arranged above the
mandrel 23 and is carried at each of 1ts ends by the machine
and the frames 24, 25.

As mentioned previously, the mandrel deflection
limiters are described in greater detail in the co-pending
application of similar date.

The ends of the girder 22 are movable relative to
the end frames 24, 25 independently of each other ln an
upward or a downward direction.

This enables different tapered mandrels or
Cylindrical mandrels to be used selectively. The beam or

and movement of the beam 22 during forming and during change
over from one size mandrel to another.

With reference to Figure 15 this shows the simple
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The right hand position 72 of roller 15 corresponds
Lo the process stage illustrated in Figure 3 to form the

19 Process.

The forces required when the roller i1s in position

70 and 72 are relatively small and therefore the lateral
forces are not excessive at this stage.

20 In previous applications using a pair of pressure
rollers the operation was similar to the operation of the

single roller construction during the relatively low load
stages as mentioned above.

to lower the
mandrel to generate the required friction when the single

roller is used in position 71.
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readily corrected when the single pressure roller is used.
A further essential feature is that a wide variety

of steel plates can be formed by setting the eccentricity of
the single pressure roll.

c Thus the single roll allows full line contact with
a cylindrical or tapered mandrel with uniformly distributed
load. |

A relatively large roller can be used with good
support.

10 The mandrel is maintained practically at constant

height throughout the forming operation.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A plate rolling apparatus comprising a rotatable
mandrel mounted in a frame, a gripper rib on the mandrel
extending axially therealong adapted to grip the edge of a
plate to be curved arocund the mandrel when the mandrel 1is
rotated, a single pressure roller mounted beneath the
mandrel and adapted to contact the surface of the plate and
apply an a squeezing force against the plate and the
mandrel, the pressure roll being laterally movable relative
to the centre line of the mandrel depending uponwthe |
location of the gripper in the region ¢f the roller during a

plate rolling opertion, so as not to foul the gripper yet

applying said squeezing force to said plate.

2 . A plate rolling apparatus as claimed 1in claim 1,
wherein the single roller applies pressure normal to said
plate thereby avoiding undesireable lateral forces on the
mandrel and is adjustable to be in direct alignment with the

mandrel centre when the gripper 1s not in the vicinity.

3. A plate rolling apparatus as claimed in claim 1 or
claim 2 wherein the single roller is laterally movable
relative to the centre line of the mandrel to avoid fouling

the grippéf.

4. A plate rolling apparatus as claimed 1in any one'of
claims 1 to 3, wherein the mandrel is suitable for the
formation of a hollow tapered pipe said mandrel including a
ceries of disc like laminations mounted in serial formation,
each lamination having a diameter of slightly less than an
adjacent one on one side and a diameter slightly larger‘than
one on the other side so that the formation of laminations
taken together form a substantial frusto conical or conical
body, a frame work upon which said laminations are mounted
<o that relative movement of the laminations and the frame
work is resisted, said mandrel being adapted to form the
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wherein the disc like laminations are non-rotatably mounted
upon a shaft which extends for the full length of said
mandrel and said laminations are spaced apart a
predetermined distance from one another so as to form a
desired taper angle.

6. A plate rolling apparatus as claimed in claim 5,
wherein the spacing distance between said laminations may be
varied according to the angle of the taper of the frusto
conical form.

section, upstanding opposed end sections and an upper
movable support member, said upstanding opposed end sections
including journal means to support said mandrel, at least
one of said journal means being movable in an upward or
downward direction, lower roller means mounted from said
base section having a plate €Nngagement zone parallel to an
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support member in response to movement of the journal means
Or vice versa whereby the support member and adjacent said
movable journal means is moved upwardly or downwardly by a
distance being twice that of the movement of the movable
journal means.

10. A plate rolling apparatus as claimed in claim 9,
wherein both ends of the mandrel are movable with equivalent
movement of the ends of the support member so that varied

diameters and angles of taper of mandrels can be
accommodated.

11. A plate rolling apparatus comprising a rotatable
mandrel mounted in a frame, a gripper rib on the mandrel
extending axially therealong adapted to grip the edge of a
plate to be curved around the mandrel when the mandrel is
rotated, a single pressure roller mounted beneath the
mandrel and adapted to contact the surface of the plate and
apply an upward force against the plate, the pressure roll
being laterally movable, so as not to foul the gripper

during plate engagement yet apply substantial squeezing
force to said plate during final stage of rolling.
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