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€9 Expandable coiler mandrel.

&) An expandable coiler mandrel has a core (1), radially
movable segments (2) around the core and hydraulic pis-
tons (6) to move the segments (2) outwardly.

To provide a mandrel in which all movements are
actuated hydraulically, and in which tilting of the segments
during expansion is avoided, the segments (2) are secured
to the pistons (6) which are annular and mounted around
pins (4) having heads to limit the movement of the seg-
ments. The pistons (6) can be urged in either direction by
hydraulic fluid, to expand and retract the mandrel. Fluid for
expansion is supplied by pressure cylinders. The pistons
(6) associated with a single segment (2) are actuated by
at least two of the pressure cylinders.
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"Expandable coiler mandrel"

This invention relates to an expandable coiler
mandrel, having a core, a plurality of radially
expandable segments mounted around the core and,

for each segment, a plurality of hydraulic piston-
and-cylinder units by which the segments are movable
radially, these being connected to the hydraulic
units within the core.

Expandable coiler mandrels are frequently
used in rollirng mills for metal strip>and sheet, re-
coiler equipment and the like. A sé&ip is coiled
tightly onto the expanded segments'of the mandrel
and can be removed later from the mandrel by moving
the segments inwardly.

A construction for a mandrel as described
above is shown in USA Patent 2 321 146; other
examples are French Patent specifications 1074 746
and 2 310 950. A variation shown in French Patent

specification 1 367 531 has wedges waich push the
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segments outwardly, the wedgss themselves being
moved by a piston-and-cylinder unit. In all of these,
the piston units act to move the segments outwardly
against the force of inwardly acting return springs,
which cause retraction of the segments when the
hydraulic pressure is released. The segments are not
fixed to the pistons. This means that the fluid has
to overcome the force of the springs in order to
expand the pistons. Additionally, this mixture of
hydraulic and mechanical operation is a complication
and is liable to lead to vibrations or oscillationms.
Another problem unsolved by the prior art
is that of tilting of the segments, if for instance
one piston jams or is faulty. In the above spec-
ifications, a common hydraulic feed to all pistons

is shown.

The present invention therefore has as its
object the piovision of a coliler mandrel which over-
comes the problems of the prior art and in particular
a mandrel in which mechanical actuation is avoided, in
which the hydraulic drive does not have to overcome
the force of counter—act@ng springs, which is simple
in construction and in which uniform movement of
the segments without tilting is promoted._

The invention as claimed is intended to
achieve this object. The segments are secured to

the pistons, which are annular in shape and are guided
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by pins fixed in the core. These pins also limit
the outward movement of the segments. The segments
are both expanded and contracted hydraulically,

so that return springs are avoided.

Because the transmission of force now takes
place only by means of the pressure fluid, it is |
possible to have a construction which is far simpler
from a mechanical point of view, which in addition
requifes no separate greasing. The relatively
moving parts of the mandrel are lubricated by the
pressure fluid itself, while only comparatively slight
forces are transmitted between surfaces of moving
parts touching each other. . The new construction
requires minimum maintenance, and can be constructed
symmetrically in a simple way. The latter is def-
initely an asset when achieving rotational balance
of the coiler mandrel.

It is also beneficial, for trouble-free
operation, that the'segments are moved outwardly by
fluid suéplied by the pressure cyliﬁders whose pistons
move in common with the pistons of each single
segment connected to more than one pressure cylinder
(i.e., in no case are all the pistons of a segment
connected to the same pressure cylinder.) This means
that the segments are prevented from moving outwards
unequally or tilting during expansion. Because the
pressure pistons move in common in the pressure
cylinders, whichrhowever in turn are connected in-

dependently of each other to the first chambers of
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the annular pistons, these annular pistons are
moved outwards independently of each other, but at
the same time.

- French Patent specification 1 369 471
shows four pressure cylinders used to provide an
-independent supply of pressurised fluid to inflatable
elements located between the core and the expandable
segments. The problems of supply to inflatable
elements are different from those of supply to
rigid cylinders and pistons.

To provide a construction which is part-

icularly simple and elegant it is preferred that
the core has an axial bore which contains fluid
distributor blocks at the locations of the hydraulic
units, the blocks making a fluid tight fit with the
bore and having circumferential grooves forming
passages with the bore wall and communicating on
the one hand with passages in the core leading to
said first and second chambers and on the other
_hand with passages within the block leading to fluid
supply tubes extending axially along the bore, e.g.,
from the pressure cylinders.

_ In this manner the first chambers are
coupled to the pressure cylinders, and the se;ond
chambers may also be coupled by such tubes to a
supply of pressure fluid, by which the pressure
is applied, the annular pistons and consequently

the segments are retracted to the core.
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It is also preferred to connect the supply
to the pressure cylinders via non-return valves, in
order that the pressure cylinders and the first
"chambers are kept filled.

The number of segments, of piston-and-
cylinder units per segment, of pressure cylinders and
the method of coupling the pressure cylinders to
the different first chambers can be varied to suit
the pérticular case. However, a construction which
is very reliable during operation as well as simblé
in construction may be obtained if the mandrel has
four segments with four hydraulic units per segment,
while there are eight pressure cylinders, connected
to the distribution blocks by eight tubes within the
bore.

A construction which is eaSy to assemble
and disassemble is possible if the segments which
-have axially extending grooves which receive hooked
or flanged lugs on the annular pistons. With this
arrangemént it is possible to attécﬁ'the segments to

the annular pistons by axial movement.

An embodiment of the invention is des~
ribed below by way of example with réference to the

accompanying drawings, in which:-
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Figs. 1a and 1b show, partly in axial
section and partly in side view, opposite ends of
the coiler mandrel embodying the invention; and

Fig. 2 is a cross section on an enlarged
scale of a quadrant of the coiler mandrel, on the

line ITI-IT of figure 1a.

Fig. 1a shows the end of a core 1 of the
coiler mandrel, i.e. what is seen here is the location
at which a strip is,in use, coiled onto the mandrel.
Around core 1 are arranged four radially movable seg-
ments 2 which are closed to the core by a cover 3
at the end of the mandrel. The segments 2 can move
radially along pins 4 up to a.limit provided by
enlarged heads 5 of the pins 4. The segments 2
are coupled to annular pistons 6, by which they
can be moved both outwards and inwa;dé as will be
explained below. '

In a central axially extending throughboré
of the core are four distribution blocks 7, which
each have five circumferential grooves 8 in their
cylindrical surfaces. The grooves 8 form passages
with the wall of the bore, and are connected by‘
passages within the distribution blocks, (see fig. 2)
to axially extending tubes 9 which connect the

distribution blocks with each other and to a feed
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system for the pressure fluid. The feed systen
is drawn schematically in figure 1b and is located
in the back pért of the coilér'mandrel.

The two ends which are shown in Figs. 1a
and 1b are part of one and the same coiler mandrel.
" Between the parts shown are the usual bearing énd
driving systems for the mandrel. Since these do not
in principle differ from those of conventional
ccnstructions of coiler mandrels, and are not relevant
to the invention, they are not shown or described here.

The back part of the coilér mandrel shown
in Fig. 1b comprises three blocks 12, 13 and 14, in
which a movable annular body 15 having a guide sleeve
16, is located between a plurality of pressure
cylinders 18 and a collecting chamber 21. Mounted
on the ring 15 are eight pressure pistons 17, which
are respectively movable in the eight pressure
cylinders 18. Each of the pressure cylinders 18 is
connectqd, independently of the other cylinders 18,
via a péssage 19 with one of the tubes 9. This
tube 9 is itself connected.to two of the first
chambérs associated with the pistons 6.

Eight passages 20 bypass the pressure
cylinders 18 and are connected via a connec%ion 30
to a supply unit for tge pressure fluid. Four of
these passages 20 are respectively in direct con-
nection with a further four of the tubes 9, these
four tubes 9.being connected to the second chambers

associated with the pistons 6. The remaining
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four passages 20 each contain a non-return valve
(not illustrated in the figure), and are connected
to the passages 19, in order that the fluid system
comprising the pressure cylinders and the first
chambers is kept filled.

The chamber 21 is also connected to the supply
unit for pressure fluid, via a passage 29; If fluid
is supplied under pressure via the passage 29, while
- there is no pressure on the fluid in channel 30, the
ring 15 is moved axially (upwards as drawn in Fig. 1b).
The combination of the ring 15 and the pressure pistons
17 acts as a pressure multiplier, so that fluid is
conveyed under extremely'high pressure (e.g., 200kg/bm?)
behind the pistons 6 via the passages 19; ©; 8 and 10.
As a result the segments 2 are moved into the expanded
conditiorn of the mandrel.

If the pressure on 29 is releaéed and
pressure is applied via the connection 30, the second -
chambers.déscribed below are energi?ed via four of
the passages 20 and the pistons 6 are driven back,
retracting the segments 2. At the same time the
cylinders 18 are filled via the other four of the
passages 20.

- Fig. 2 shows in more detail how the annular
piston 6 has end faces respectively in the two
chambers 25 and 26 (the so-called first and second'
chambers respectively). The piston 6 moves along

a guide body 24, which itself is mounted on the
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shank of the pin 4. The pin 4 is firmly secured
in the core 1. The chamber 25 (the first chamber)
is connected via a passage 10 (out of the plane
of this view - see Fig. 1A) to one of the grooves
8 in the distribution block 7 while the chamber 26
(the second chamber) is connected via a passage 11,
extending centrally through pin 4 to the central
one of the grooves 8. The passage 10 is Jjoined |
within the distribution block 7 to one of eight
bores 22, arranged in a circle as seen in Fig. é,
while the passage 11 is connected in a similar
manner to one of a second, inner circle of bores 23.
The bores 22 are connected respectively
to the eight tubes 9 which-are connected to the
passages 19 (Fig. 16). The four bores 23 are
respectively connected to the four tubes 9 which
are connected to the above-mentioned four passages
20 connected directly to the supply line 30.
Although they need not be shown here in detail
it is of importance to ensure that the comnect-
ions of the chambers 25 to the grooves 8 and the
Connections of the grooves 8 to the tubes 9 are
such that for nome of the segments 2 are all the
chambers 25 connected to one and the same pressure
cylinder 18. The aim of this is to prevent a
segment 2 starting to tilt during expansion of
the mandrel. In fact, with four segments 2 and
eight cylinders 18, each segment may be arranged

to be actuated by two of the cylinders 18.
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To ensure that pistons 6 carry the segments 2,
the latter are provided with axially extending grooves 27,
in which hooked or flanged lugs 28 on the pistons are
received. It is thus possible to remove the segments by
sliding then axially after removal of the cover 3 and

the pins 4.
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1. Expandable coiler mandrel, having a core (1),

a plurality of radially expandable segments (2) mounted
around the core (1) and, for each segment (2), a plurality
of hydraulic piston-and-cylinder units by which the’ segments

(2) are movable radially, these being connected (8, 11 etc)

to the hydraulic units within the core (1), characterised

in that the segments are secured to the pistons (6) of
said hydraulic units, which pistons are annular and are

" mounted around pins (4) which are themselves fixed to the
core (1) and have heads (5) 1limiting the radially outward
movement of the segments (2), there being first and seéond
chambers (25, 26) for hydraulic fluid respectively at the
radially inner and outer sides of the piston (6) whereby
the hydraulic units are operable to cause retraction as
well as expansion of the segments, the said first chambers
(25) of the hydraulic units (for causing expansion of the
segments) being connected to a plurality of pressure
 cylinders the pistons of which are arranged to be moved

in common, and the connections being such that the said
first chambers (25) associabed with‘a:single segment (2)
are respectively connected to at least two different pressure
cylinders. |

2. Coiler mandrel according to Claim 1 characterised

in that said pressure cylinders are arranged in a circle
in a part of said core (1) axially spaced from the segments
(2), and their pistons are connected to a ring for movement

in common in the axial direction of the core.
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5. Coiler mandrel according to Claim 1 or

Claim 2 characterised in that the core (1) has an

axial bore which contains fluid distributor blocks (7)
at the locations of the hydraulic units, the blocks (7)
making a fluid tight fit with the bore and having cir-
cumferential grooves (8) forming passages with the

bo}e wall and communicating on the one hand with pas-
sages (11) in the core leading to said first and second
chambers (25,26) and on the other hand with passages |
(22,23) within the block (7) leading to fluid supply
tubes (9) extending axially along the bore, e.g.,

from the pressure cylinderé.

4. Coiler mandrel according to Claim 3 charac-

terised in that there are four of said segments (2)

each having four of said hydraulic units, there being
eight pressure c¥linders each of which is Eonnected to
two of said hydraulic units.

5. , Coiler mandrel accoidihg §o Claim 4'charac—

terised in that said eight pressure cylinders are con-

nected to the distributor blocks (7) by eight of said
tubes (9) which (as seen in section radially of the
core) are arranged in the bore on a circle around the
axis 6f the core, there:being a further four of said
axially extending tubes (9) for supply pressure fluid
to said second chambers (26) (for retraction of the
segments) which four tubes (9) are arranged in the

bore on a second circle (as seen in radial section).



- 13 -

00176775

6. A coiler mandrel according to any one of

claims 1 to 5 characterised in that the segments (2)

have axially extending grooves (27) which receive
flanged lugs (28) on the pistons (6), in order to

secure the segments to the pistons.
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