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(57) Abréegée/Abstract:

The Invention relates to an expandable and contractible winder (1), in particular for winding a metal strip. Said pin comprises: a
rotatably mounted winder shaft (2), whose outer periphery comprises at least one wedge surface (3); a number of co-operating
segments (4), whose outer periphery comprises a winding surface (5), in particular for the metal strip and whose end region (6) that
faces away from the winding surface (5) has at least one counter wedge surface (7) that co-operates with the wedge surface (3) of
the winder shaft (2); elements (8) for displacing the segments (4) in relation to the winder shaft (2) in the axial direction (A) of the
latter; and a condulit system (9), which Is used to conduct a lubricant, in particular a lubricating grease, to various points (10) on the
winder (1) that require lubrication. To improve the lubrication of the winder, the conduit system (9) Is connected to a lubricant pump
(11), the latter (11) having an actuating element (12) for carrying out the pump operation. The lubricant pump (11) Is connected to
the elements (8) for displacing the segments (4) or to the winder (2) and the actuating element (12) Is connected to the other
element (2, 8) In such a way that the pumping operation Is carried out when the elements (8) for displacing the segments (4) are
actuated.
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(54) Title: EXPANDABLE WINDER THAT CAN BE CONTRACTED
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(87) Abstract: The invention relates to an expandable and contractible winder (1), in particular for winding a metal strip. Said
pin comprises: a rotatably mounted winder shaft (2), whose outer periphery comprises at least one wedge surface (3); a number of
co-operating segments (4), whose outer periphery comprises a winding surface (5), in particular for the metal strip and whose end
v region (6) that faces away from the winding surface (5) has at least one counter wedge surface (7) that co-operates with the wedge
< surface (3) of the winder shaft (2); elements (8) for displacing the segments (4) in relation to the winder shaft (2) in the axial direction
(A) of the latter; and a conduit system (9), which is used to conduct a lubricant, in particular a lubricating grease, to various points
A\ (10) on the winder (1) that require lubrication. To improve the lubrication of the winder, the conduit system (9) is connected to a
— lubricant pump (11), the latter (11) having an actuating element (12) for carrying out the pump operation. The lubricant pump (11)
e is connected to the elements (8) for displacing the segments (4) or to the winder (2) and the actuating element (12) is connected to

& the other element (2, 8) in such a way that the pumping operation is carried out when the elements (8) for displacing the segments
Y= (4) are actuated.
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& (87) Zusammenfassung: Die Erfindung betrifft einen aufweitbaren und zusammenziehbaren Haspeldorn (1 ), insbesondere fiir das
— 5 g p

Aufwickeln eines Metallbandes, der aufweist: eine drehbar gelagerte Haspeldornwelle (2), die an ihrem AuBenumfang mindestens
eine Keilfldiche (3) hat, eine Anzahl zusammenwirkender Segmente (4), die an ihrem AuBenumfang eine Wickelfldche (5), insbe-

@
o sondere fiir das Metallband, aufweisen und die in ihrem von der Wickelfldche (5)

[ Fortsetzung auf der niichsten Seite]
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GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, Zur Erkldrung der Zweibuchstaben-Codes und der anderen Ab-
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abgewandten Endbereich (6) mindestens eine mit der Keilfldche (3) der Haspeldornwelle (2) zusammenwirkende Gegenkeilflache (7)
haben, Mittel (8) zum Verschieben der Segmente (4) relativ zur Haspeldornwelle (2) in deren Achsrichtung (A) sowie ein Leitungssys-
tem (9), mit dem ein Schmiermittel, insbesondere Schmierfett, an Orte (10) im Haspeldorn (1 ) geleitet wird, die der Schmierung
bediirfen. Um eine verbesserte Schmierung des Haspeldorns zu erreichen, ist erfindungsgemal vorgesehen, dass das Leitungssystem
(9) mit einer Schmiermittelpumpe (11) in Verbindung steht, wobei die Schmiermittelpumpe (11) ein Betidtigungselement (12) zur
Durchfiihrung des Pumpvorgangs aufweist, wobei die Schmiermittelpumpe (11) mit dem Mittel (8) zum Verschieben der Segmente
(4) oder mit der Haspeldornwelle (2) und das Betidtigungselement (12) dem anderen der beiden Elemente (2, 8) in der Weise verbun-
den ist, dass bei der Betdtigung der Mittel (8) zum Verschieben der Segmente (4) der Pumpvorgang durchgefiihrt wird.
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TRANSLATION (HM-754PCT) : PCT/EP06/02845

EXPANDABLE AND CONTRACTIBLE COILER MANDREL

The invention concerns an expandable and contractible
coiler mandrel, especially for coiling a metal strip, which has:

a rotatably supported coiler mandrel shaft, which has at least

one wedge surface on its outer circumference; a number of
cooperating segments, which have a coiling surface, especially
for the metal strip, on their outer circumference, and which
have at least one opposing wedge surface that cooperates with

the wedge surface of the coiler mandrel shaft in their end

region facing away from the coiling surface; means for shifting
the segments relative to the axial direction of the coiler

mandrel shaft; and a supply system with which a lubricant,

especially lubricating grease, 1s conveyed to places 1n the
coller mandrel that require lubrication.

Coiler mandrels of this type are needed, for example, 1n
the production of steel strip. The strip 1s coiled or uncoiled

on them, for example, to carry out further processing steps on

the strip. To allow the strip to be coiled or uncoiled on the

mandrel without slipping, the coiler mandrel can be expanded and
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contracted. That is, the diameter of the mandrel coiling
surface provided for coiling the strip can be varied. In other
words, the coiler mandrel is spread, for example, during the
coiling operation, to create a nonpositive connection between
the mandrel and the metal strip.

In this regard, stable and reproducible operation of the
coller mandrel requires that it be supplied with lubricant,
especially lubricating grease. Only then can the operating
characteristics of the mandrel be maintained at a constant level
over time. In addition, this 1s the only way to prevent wear.

Various well-known techniques can be used for lubricating

the coller mandrel:

First, the lubrication can be performed manually at
predetermined intervals of time by means of grease nipples. A
sufficient amount of grease must be applied to last until the
next greasing. Thilis can result 1n overlubrication with
unacceptable levels of escaping grease, which 1s found to be a
problem especially because centrifugal action in the coiler
mandrel often causes grease loss.

Another possibility for lubricating a coiler mandrel with a

free shaft end, usually at the drive end, 1s lubrication with a

rotary distributor from a stationary grease pump. The grease is
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carried to the coiler mandrel in this way. In this regard,
grease can be permanently supplied as part of a central
lubrication system, which can be provided especially 1in the case
of a hot coiler.

In the case of coiler mandrels made of high-grade steel,
the grease connection i1s often automatically produced at the
service end of the shaft via the mandrel support bearing during

a shutdown by means of an attachable medium coupling, and the

lubrication is carried out in this way. During the operation ot
the coiler mandrel, the grease connection 1s then detached.

Permanently acting lubricant distributors are also known,
but they frequently fail to apply the grease pressure necessary
to ensure good supply of all lubricating points.

EP 0 722 791 Bl discloses a lubricating device for an
expandable coiler mandrel 1n which all of the lubricating points
on the mandrel shaft can be centrally lubricated. In this
device, cartridges that communicate with the lubricating points
to be supplied with lubricant are inserted in a central bore of
the mandrel shaft. In addition, there i1is a connection to a
central grease distributor, which supplies the bores in the

cartridge with grease.
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DE-OS 20 32 542 also discloses the supplying of lubricant
to lubricating points of a coiler mandrel by means of a grease
supply system integrated i1n the mandrel, wherein this system 1s
connected to the feed line of a pressure medium source. The
lubricant 1s fed to the coiller mandrel by a line of this type
and a distributor element.

Similar solutions are disclosed by US 2,578,953 and US
4,213,577.

A disadvantage of the previously known solutions 1s that
too much or too little lubricant i1s often fed to the coiler
mandrel and especilially to its lubricating points. In this
regard, both i1nsufficient lubrication and excessive lubrication
are assoclated with 1mportant disadvantages. In the case of
insufficient lubrication, erosion of surfaces that slide on each

other i1n the coiler mandrel can occur. Excessive lubrication
not only results 1n higher costs than necessary, but also can
cause environmental pollution, which must then be dealt with at
considerable expense.

The stated problem is further intensified by the fact that
centrifugal forces in the coiler mandrel can cause the lubricant

to be flung away from the point at which it is needed.
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In other solutions, handling is associated with significant
disadvantages when, specifically, media systems must be attached
to the coiler mandrel at certain intervals of time to supply
lubricating grease.

Therefore, the objective of the invention is to 1mprove a

.

coiler mandrel of the aforementioned type in such a way that the
specified disadvantages are avoided. This 1s 1ntended to
achieve improved lubrication of the mandrel to obtain economic

and ecological advantages.

In accordance with the invention, the solution to this
problem is characterized by the fact that the supply system 1is
connected with a lubricant pump, which has an actuating element
for carrying out the pumping operation, such that the lubricant
pump 1is connected with the means for shifting the segments or
with the coiler mandrel shaft, and the actuating element 1s
connected with the other of the two elements 1in such a way that
when the means for shifting the segments are actuated, the
pumplng operation 1s carried out.

The 1nvention 1s thus based on the i1dea that the lubricant
pump 1s activated only during the axial shifting movement for
expanding or contracting the coiler mandrel, and lubrication of

the points that need lubrication occurs only then. In this
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regard, the actuation of the lubricant pump is derived from the
shifting movement in the coiler mandrel, so that external
control, movement, or supply for the purpose of lubrication are
unnecessary.

A first i1mprovement provides that the lubricant pump is
connected with a lubricant reservoir, which can be refilled or
replaced at relatively large intervals of time, as required. 1In
addition, the lubricant pump can be installed inside the
lubricant reservoir. Furthermore, it is advantageous for the
lubricant reservoir to be installed in the axial end region of
the coiler mandrel.

In order to provide reliable supply of lubricant to
lubricating points located at any given distance from the
lubricant pump, the lubricant pump is preferably capable of
applying a lubricating pressure of at least 150 bars.

The actuating element can be designed as a pin aligned in

the axial direction of the coiler mandrel.

The means for shifting the segments relative to the coiler
mandrel shaft can have a connecting rod arranged in a central
bore of the coiler mandrel shaft and a pressure plate connected

with the connecting rod. 1In this case, it is advantageous to

provide that the pin-shaped actuating element penetrates at



CA 02586723 2007-05-07

least the axial end region of the pressure plate and rests
against an axial end of the coiler mandrel shaft. In this case,
the lubricant pump (installed in the lubricant reservoir) is
then rigidly mounted on the pressure plate; the actuating
element of the lubricant pump passes through an axially aligned
bore 1n the pressure plate and rests against the axial end of
the coiler mandrel shaft. The lubricant pump is actuated during
the axial shift between the coiler mandrel shaft and the
pressure plate, and only then.

In accordance with another improvement, at least one
lubricant distributor, which is installed in the supply system
between the lubricant pump and the point to be lubricated,

distributes the lubricant in different supply lines to different

points to be lubricated. A first lubricant distributor
preferably distributes the lubricant from the lubricant pump to
each segment, and in each segment a second lubricant distributor
1s i1nstalled, which conveys the lubricant to each of the contact
points of wedge surfaces and opposing wedge surfaces.

It 1s especially advantageous to install the lubricant
pump, together with the actuating element and the lubricant
reservolr, 1in the coiler mandrel as a retrofitted unit. This

makes 1t possible to retrofit existing coiler mandrel systems
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with regard to the solution proposed in accordance with the
invention.

The proposal of the invention is characterized by the fact
that it makes it possible, in a very simple and thus inexpensive
way, to reliably supply a plurality of lubricating points, for
example, more than 20, with lubricant with relatively long
grease supply distances without the need for complicated
equipment. The necessary grease pressure can be developed
without difficulty in order to reliably overcome even relatively
long conveying distances.

In accordance with the proposal of the invention, lubricant
is delivered only when it is actually needed. If the coiller
mandrel is neither expanded nor contracted, no lubrication
occurs, since lubrication is not needed in these operating
states. The lubrication system 1s activated only when an
expansion or a contraction occurs. This provides permanent
lubrication when needed, i.e., at every working stroke of the
mandrel. A minimum amount of lubrication over a long period of
time is thus possible. The coiler mandrel thus automatically
supplies itself with grease according to the frequency of
movement of the mandrel. The sliding surfaces of the moving

parts of the mandrel thus always have a sufficient supply of
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lubricant. This ensures an approximately constant coefficient
of friction, which is especially advantageous during the
operation. In other words, the kinetic resistance during
expansion or contraction of the mandrel undergoes hardly any
change during the operating time.

The grease reservoir that is provided independently
supplies the lubricating points, so that 1t 1s not necessary to
connect the coiler mandrel to external media supply systems.
This significantly reduces the amount of manual work. In
addition, connection to an otherwise required power supply
(electric current) becomes unnecessary. The grease reservoilr
can be refilled or replaced at relatively lengthy intervals of
time.

Since the lubrication is carried out only when the mandrel
moves, there is also no need for monitoring, for example, by a
monitoring device.

All together, the costs for operating the coiller mandrel
are reduced, and monitoring devices, e.9g., [or pressure
monitoring or limit switch positions during the attachment of
supply systems, become redundant. Automation of the lubrication

1s possible 1n a simple way.
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In one aspect, the present invention provides an
expandable and contractible coller mandrel, which has: a
rotatably supported coller mandrel shaft, which has at least

one wedge surface on an outer circumference of the shaft; a

number of cooperating segments, which have a coi1lling surface,

p—

on an outer circumference of the segments, and which have at

least one opposing wedde surface that cooperates with the

wedge surface of the coiler mandrel shaft 1n an end region

b

facing away from the coiling surface; means for shifting the

segments relative to an axial direction of the coiler mandrel

shaft; and a supply system with which a lubricant 1s conveyed
to places in the coliler mandrel that require lubrication,
wherein the supply system is connected with a lubricant pump,
which has an actuating element for carrying out the pumplng
operation, such that the lubricant pump 1s connected with the
means for shifting the segments or with the coller mandrel

shaft, and the actuating element is connected with the other

of the coiler mandrel shaft or the means for shifting the

segments in such a way that the pumping operation 1s carried

out only when the means for shifting the segments are

actuated.

The drawings illustrate a specific embodiment of the

invention.
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—— Figure 1 shows a sectional drawing of an expandable

coller mandrel in a side view.

the right axial end

1)

~— Figure 2 shows an enlarged view O:

o

region of the coiler mandrel 1llustrated 1n Figure 1.

~—- Figure 3 shows a front view of the coller mandrel
(viewed in axial direction A).
The drawings show a coiler mandrel 1, which can be

expanded or contracted with respect to its coiling surface.

The coiler mandrel 1 has a coiler mandrel shaft 2, which 1s

provided with a number of wedge surfaces 3 in the axial

direction A. In the specific embodiment illustrated here, the

coiler mandrel shaft 2 is surrounded by four segments 4 (see

especially Figure 3), each of which forms about one fourth of

a circular ring. Each of the segments 4 has a colling surface

5 on its radial outer surface for coiling a metal strip. The

end region 6 of each region 4 that faces away from this

coiling surface 5 has an opposing wedge surrace 7, which has

the same wedge angle as the wedge surface 3.
As is immediately apparent from Figures 1 and Z, this

means that, when the segments 4 shift relative to the coiler

mandrel

10a
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shaft 2 in the axial direction A, the segments 4 expand, 1.e.,
are shifted outward, or the segments 4 contract.

This axial shift of the segments 4 relative to the coiler
mandrel shaft 2 is accomplished by means 8, which include a
connecting rod 15 arranged in a central bore 14 of the coilerx
mandrel shaft 2. The connecting rod 15 is bolted at one of 1its
axial ends with a pressure plate 16. When the connecting rod 15
moves in axial direction A in the central bore 14, the pressure
plate 16 moves with it. The pressure plate 16 has a radially
outwardly extending actuating part 19 that mates with a recess
20 in the segments 4. This causes the segments 4 to move along
with the connecting rod 15 by the shift amount of the connecting
rod 15 in the axial direction.

The contact surfaces of the wedge surfaces 3 and 7 are

sites 10 which must be supplied with lubricating grease for good

operation of the coiler mandrel 1 during expansion Or

contraction. Therefore, lubricating grease 1s fed to these
lubricating points 10 via a supply system 9 during the expansion
and contraction of the coiler mandrel 1.

This is accomplished by means of a lubricant pump 11, which
is installed in a lubricant reservolir 13, which 1s bolted on 1in

the axial end region of the coiler mandrel 1. The pump 11 and

11
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reservoir 13 are installed in such a way that they are rigidly
connected with the pressure plate 16.

The pressure plate 16 has a bore 21, in which an actuating
element 12 for the lubricant pump 11 is installed. The axis of
the bore is oriented in axial direction A. In addition, one of
the axial ends of the pin-shaped actuating element 12 rests
against the axial end of the coiler mandrel shaft 2.

This means that, during the relative axial shift between
the coiler mandrel shaft 2 and segments 4, together with the
pressure plate 16 and lubricant pump 11 with lubricant reservoir
13, the actuating element 12 resting against the coiler mandrel
shaft 2 is also shifted, and in this way the pump 11 1s
activated and thus conveys grease from the reservoir 13 1nto the
supply system 9. This conveyance occurs exclusively during the
relation movement of the parts 2 and 4, 16, and 11, so that the
lubricating points 10 are supplied with lubricating grease only
then. Exactly the correct amount of grease 1s thus supplied to
the points 10. Neither insufficient lubrication nor excessive
lubrication occurs. The delivery capacity of the lubricant pump
11 can be selected accordingly. During the pumping operation,
the pump 11 first draws in the lubricating grease 1n the

lubricant reservoir 13 through an intake pipe 22 and then

12



CA 02586723 2007-05-07

delivers it to a first lubricant distributor 17 through line 23
and line 24. The first lubricant distributor 17 distributes the
volume of grease to four paths, which lead to a total of four
second lubricant distributors 18, each of which i1s assigned to a
segment 4. From each second lubricant distributor 18, the
lubricating grease enters a distribution bore 25. Each segment
4 has a distribution bore 25. As 1s best seen i1in Figure 1,
feeder lines 26 to the individual lubricating points 10 to be
lubricated branch off from the distribution bore 25.

Lubricating grease can also be conveyed in similar fashion
to the lubricating sites 10 through a line 27 1n the coiler

mandrel shaft 2 and feeder lines 28.

Due to the design of the lubrication system, the coiler
mandrel 1 lubricates itself automatically, depending on the
frequency of movement of the mandrel with respect to expansion
or contraction. External connections by means of a rotary
distributor or an external medium coupling, possibly with
electrical position monitoring by limit switches, 1s not
necessary. The high grease pressure necessary for long line
lengths and many lubricating points can be developed as high as

necessary, which can be determined by the design or choice of

the pump 11.

13
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The lubricating grease can be independently supplied 1n
minimal amounts per lubricating point without external supply
devices. The type of grease is determined by experts in this
field according to the requirements of the particular coiler
mandrel.

It is also advantageous that the lubricant reservoir 13,
together with the pump 11, can be retrofitted i1n existing
systems. This presents an inexpensive possibility of
lubricating the moving parts with minimal amounts. With a
constant grease film at the lubricating points 10, the
coefficient of friction and thus the internal resistance of the
coiler mandrel 1 are maintained at constant levels. A change
due to insufficient lubrication and thus the danger of self-
locking of the mandrel are thus avoided. Precisely 1in the case

of coiler mandrels whose segments adjustably bear the load of
colil weight and strip pressing via wedge surfaces, the coiler
mandrels require an almost constant coefficient of friction,
which can be guaranteed only by permanent lubrication during

movement.

14



12

13

14

15

16

17

18

19

CA 02586723 2007-05-07

List of Reference Numbers

coller mandrel

coiler mandrel shaft
wedge surface
segment

coiling surface

end region

opposing wedge surface

means for shifting the segments
lubricant supply system
lubricating point

lubricant pump

actuating element

lubricant reservolir

central bore

connecting rod

pressure plate

first lubricant distributor
second lubricant distributor

actuating part

15
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21

22

23

24

25

26

277

28

recess

bore

intake pipe

line

line

distribution bore
feeder line

line

feeder line

axial direction
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WE CLAIM:

1. Expandable and contractible coller mandrel (1), which
has:

~-—- a rotatably supported coller mandrel shaft (2), which
has at least one wedge surface (3} on an outer circumference

of the shaft;

~- a number of cooperating segments (4), whilich have a

g—

coiling surface (5), on an outer circumference of the

segments, and which have at least one opposing wedge surface

(7) that cooperates with the wedge surface (3) of the coiler

mandrel shaft (2) in an end region (6) facing away from the
coiling surface (5);

—-—- means (8) for shifting the segments (4) relative to an

axial direction (A) of the coiler mandrel shaft (2); and

-—- a supply system (9) with which a lubricant is conveyed

to places (10) in the coiler mandrel (1) that require

lubrication,

wherein the supply system (9) is connected with a

lubricant pump (11), which has an actuating element (l2) for

carrying out the pumping operation, such that the lubricant

pump (11) is connected with the means (8) for shifting the

segqments (4) or with the coiler mandrel shaft (2), and the
actuating element (12) is connected with the other of the

coiler mandrel shaft (2) or the means (8) for shifting the

segments in such a way that the pumping operation is carried

17
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out only when the means (8) for shifting the segments (4) are
actuated.

2. Coiller mandrel in accordance with Claim 1, wherein
the lubricant pump (11) 1s connected with a lubricant
reservolr (13).

3. Coller mandrel in accordance with Claim 2, wherein

the lubricant pump (11) 1is 1nstalled inside the lubricant

reservolr (13).

4. Coiler mandrel 1n accordance with Claim 2 or Claim 3,
wherein the lubricant reservolr (13) 1s 1nstalled 1n an axial

end region of the coller mandrel (1).

5. Coiler mandrel in accordance with any one of Claims 1

pr—

to 4, wherein the lubricant pump (1l1) 1s capable of applylng a

lubricating pressure of at least 150 bars.

6. Coiler mandrel in accordance with any one of Claims 1
to 5, wherein the actuating element (12) is designed as a pin

aligned in the axial direction (A).
7. Coiler mandrel in accordance with any one of Claims 1

to 6, wherein the means (8) for shifting the segments (4)

relative to the coiler mandrel shaft (2) have a connecting rod
(15) arranged in a central bore (14) of the coiler mandrel

shaft (2) and a pressure plate (16) connected with the

connecting rod.

8 Coiler mandrel in accordance with Claim 6 or Claim 7/,

wherein the pin-shaped actuating element (12) penetrates at

18
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least the axial end region of the pressure plate (16) and

'l

rests against an axilial end of the coiler mandrel shaft (2).

9. Coiler mandrel 1n accordance with any one of Claims 1
to 8, wherein at least one lubricant distributor (17, 18),
which 1s installed in the supply system (9) between the

lubricant pump (11) and a point (10) to be lubricated,

V]

distributes the lubricant in different supply lines to

different points (10) to be lubricated.

10. Coiler mandrel in accordance with Claim 9, wherein a

first lubricant distributor (17) distributes the lubricant

from the lubricant pump (11) to each segment (4) and that, 1in

ceach segment (4), a second lubricant distributor (18) 1s

installed, which conveys the lubricant to each of the contact

points (10) of wedge surfaces (3) and opposing wedge surfaces

(7).

11. Coiler mandrel in accordance with any one of Clailms
2> to 10, wherein the lubricant pump (11), together with the
actuating element (12) and the lubricant reservoir (13), 1s
installed in the coiler mandrel (1) as a retrofitted unit.

12. Coiler mandrel in accordance with any one of Claims

1 to 11, wherein the lubricant comprises lubricating grease.

19
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