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(54) HOISTING APPARATUS

(57)  Theinvention relates to a hoisting apparatus (1)
for gripping and lifting a load, comprising,

- an outer housing (2) containing movable gripping jaws,
-aninner housing (5) operatively connected to each grip-
ping jaw by a lever mechanism (9a, 9b) in such a way,
thatamovementofthe inner housing (5) against the outer
housing (2) along a lifting direction (D2) causes the grip-
ping jaws to move relative to each other along the grip-
ping direction (D1), and

- alocking mechanism (18) configured to allow or to pre-
vent a relative movement of the inner housing (5) against
the outer housing (2) in order to allow or to prevent the
gripping jaws to move against each other along the grip-
ping direction (D1).

According to the invention, the locking mechanism
(18) comprises a nut (25) rotatably connected to the inner
housing (5) and screwed onto a spindle (21), wherein the
spindle (21) is fixedly connected to the outer housing (2)
such that the nut (25) rotates on the spindle (21) when
the inner housing (5) is moved against the outer housing
(2) along the lifting direction (D2), wherein the nut (25)
is further fixedly connected to a brake disc (28) and the
brake disc (28) is interacting with a brake unit (30) at-
tached to the inner housing (5) in such a way, that in an
activated state of the brake unit (30) a rotation of the
brake disc (28) and the nut (25) is prevented in order to
also prevent the gripping jaws (3, 4) to move againsteach
other along the gripping direction (D1).

Processed by Luminess, 75001 PARIS (FR)
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Description

[0001] The present invention relates to a hoisting ap-
paratus for hoisting a load, in particular anodes or anode
blocks as used in a furnace for the production of alumi-
num, according to the preamble of claim 1.

[0002] In an aluminum factory a very important part of
the production process are the anodes. Anodes are used
in the electrolysis processes, whereas they are being
used up in this process. Thus, for each ton of aluminum
approx. 500 kg of anode material is being consumed.
Generally, these anodes are made from carbon and
pitch. When they are produced in a first step, they are
transported by conveyors to a storage area, where they
are handled by anode stacking cranes, putting the an-
odesinstorage. Next, the anodes are taken out of storage
by the anode stacking crane, taken to a conveying system
that transports them to the baking furnace where they
are handled by a different crane, the furnace tending as-
sembly. Subsequently, the anodes are baked in the fur-
nace, where they get their required properties, taken from
the furnace and placed on a conveyor system that takes
them again to a storage where they are taken again by
an anode stacking crane and placed in storage. Next,
the anodes are taken out of storage and placed on a
conveyor that takes them to a rodding shop where a rod
is attached and they can be used in the electrolysis proc-
ess.

[0003] Both, the anode stacking crane and the furnace
tending assembly have either mechanically (e.g., by
gravity) or hydraulically operated clamping members,
e.g., gripping jaws, described exemplary in US 4,326,937
A, US 3,719,300 A, WO 2004/079046 A2, and US
4,133,570 A. In case of mechanical operated gripping
jaws, according to e.g., US 4,133,570 A, on both types
of cranes, the clamping force to the anode is provided
by a lever mechanism using the weight of the parts of
the gripping mechanism and the anode to create enough
clamping force so that the anode stays grabbed and can
get lifted.

[0004] All conventional gravity-based mechanisms
can be locked using a locking mechanism in order to
block a movement of the gripping jaws against each oth-
er, wherein this blocking is only carried out when the grip-
ping jaws are opened and no load or anode is grabbed.
This enables the gripping jaws to be positioned above
the load, wherein after reaching the correct position the
locking of the gripping jaws is suspended, such that the
load or anode can be grabbed using the gravity-based
mechanism. A locking during transportation of the load
is not provided for in the known gravity-based mecha-
nisms. This can lead to an unintentional opening of the
gripping jaws when the load or anode is e.g., uninten-
tionally lowered onto something, e.g., onto the edge of a
furnace pit, as the gravitational effect is suspended in
this case.

[0005] Accordingly, itis the object of the presentinven-
tion to provide a hoisting apparatus, which allows an easy
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and secure hoisting of a load, in particular an anode as
used in a furnace for the production of aluminum.
[0006] This objectis achieved by a hoisting apparatus
according to the features of claim 1. Preferred embodi-
ments are referred to in the subclaims.

[0007] Thus, according to the invention, a hoisting ap-
paratus for gripping and lifting a load, e.g., an anode, is
provided, wherein the hoisting apparatus comprises a
locking mechanism having a nut rotatably connected to
an inner housing of the hoisting apparatus and screwed
onto a spindle, wherein the spindle is fixedly connected
to an outer housing of the hoisting apparatus, directly or
indirectly, such thatthe nut rotates on the spindle if/when
the inner housing is moved against an outer housing
along the lifting direction, wherein the nutis further fixedly
connected to a brake disc, preferably in a coaxial config-
uration, and the brake disc is interacting with a brake unit,
e.g., a brake caliper, attached to the inner housing in
such a way, that in an activated state of the brake unit a
rotation of the brake disc and the nutis prevented in order
to also prevent the gripping jaws (or grabbing jaws) of
the hoisting apparatus to move against each other along
the gripping direction, which is ensured by preventing a
relative movement of the inner housing against the outer
housing containing the movable gripping jaws at each
side, each connected to the outer housing by a parallel-
ogram linkage. In a corresponding manner it is provided
that in a released state of the brake unit a rotation of the
brake disc and the nut is allowed in order to also allow
the gripping jaws to move against each other along the
gripping direction by also allowing a relative movement
of the inner housing against the outer housing.

[0008] Thus, when needed, the locking mechanism
can easily prevent orblock a movementoftheinnerhous-
ing, which is operatively connected to each gripping jaw
by a lever mechanism, against the outer housing along
a (vertical) lifting direction by preventing a rotation of the
nut on the spindle. Otherwise, in the unlocked state, this
relative movement of the inner housing against the outer
housing causes the gripping jaws to move relative to each
other along the gripping direction in the present gravity-
based mechanisms, e.g., closer together to grab or apart
from each othertorelease aload oranode. As the rotation
of the brake disc or the nut can be prevented in every
relative position of the gripping jaws by bringing the brake
unit into the activated state, it is also possible to lock a
relative movement of the gripping jaws against each oth-
er when a load is transported. This can prevent an unin-
tentional opening of the gripping jaws when the load or
anode is e.g., unintentionally lowered onto something,
e.g., onto the edge of a furnace pit, as the suspended
gravitational effect even when using a gravity-based
mechanisms isn’t leading to a relative movement of the
housings against each other.

[0009] According to another aspect of the invention,
the nut of the locking mechanism comprises an outer
guiding groove and at least one bearing is fixedly con-
nected to the inner housing, wherein the at least one
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bearing is movably received in the outer guiding groove
to rotatably connect the nut to the inner housing. This
ensures, that the nut can easily be coupled to the vertical
movement of the inner housing simultaneously allowing
the nut to rotate onto the spindle, when the inner housing
is moved relative to the outer housing.

[0010] According to another aspect of the invention,
the brake unit, e.g., brake caliper, comprises at least one
brake pad, preferably two brake pads above each surface
(top/bottom) of the brake disc, wherein the brake disc is
at least partially positioned inside a gap of the brake unit
in such a way that the at least one brake pad containing
friction material layers on its surface can be pressed flat
against the brake disc in the activated state of the brake
unit in order to prevent a rotation of the brake disc by
friction. In doing so, the rotation of the brake disc can be
allowed or prevented in an easy and effective way, when
there is a need to lock the gripping jaws.

[0011] According to another aspect of the invention, a
lever mechanism is assigned to each clamping jaw,
wherein each lever mechanism is constructed identical,
and each lever mechanism is coupled to the inner hous-
ing, e.g., via an equalizer. This allows to transfer a vertical
movement (along the lifting direction) of the inner housing
againstthe outer housing into a uniform horizontal motion
(along the gripping direction) of the gripping jaws relative
to each other. According to a further aspect, each lever
mechanism comprises an angle lever having two lever
arms merging into each other at a pivot point, whereas
said angle lever is pivotably connected to the outer hous-
ing at said pivot point and the first lever arm of said angle
lever is pivotably connected to the assigned clamping
jaw and the second lever arm of said angle lever is piv-
otably connected to a straight lever of the same lever
mechanism, wherein the straight lever is in turn pivotably
connected to the inner housing, e.g., via the equalizer.
This represents an easy and effective way of mechani-
cally transferring the respective motions into each other,
wherein preferably an additional linking member is as-
signed to each clamping jaw, wherein each linking mem-
ber is pivotably connected to the outer housing and the
assigned clamping jaw, and wherein the first lever arm
of said angle lever and the linking member assigned to
the same clamping jaw are forming the respective par-
allelogram linkage allowing the assigned clamping jaw
to move essentially into the gripping direction. Thus, a
uniform and steady motion of the gripping jaws is ensured
in an easy way.

[0012] Features and advantages of the present inven-
tion will become apparent upon reading of the following
detailed description along with the accompanied draw-
ings, wherein:

Fig. 1 shows a hoisting apparatus in a side view
with gripping jaws in an open state;
Fig. 2 shows a detailed view of the hoisting appa-

ratus according to Fig. 1, with gripping jaws
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in a closed state grabbing a load, e.g., an

anode; and
Fig.3-6  show detailed views of the locking mecha-
nism attached to an inner housing of the
hoisting apparatus according to Fig. 1.
[0013] Fig. 1 shows a hoisting apparatus 1 having an

outer housing 2 containing movable clamping members,
e.g., gripping jaws 3, 4, on each side and an inner housing
5 that can be moved relative to the outer housing 2,
wherein this movement is guided by several rollers R or
guide wheels attached to the outer housing 2 running on
guide rails G on the inner housing 5 (see Fig. 3). The
inner housing 5 is connected to a lifting means, e.g., a
motor (not shown), suitable to lift a load L (see Fig. 2)
that is to be grabbed using the gripping jaws 3, 4. For
example, the inner housing 5 can be connected to the
lifting means by wire ropes or rope sheaves.

[0014] Preferably, the load L is an anode (or a plurality
of anodes) as used in a furnace for producing aluminum.
As such, the hoisting apparatus 1 may be part of ananode
stacking crane to put or pick new or baked anodes into
or out of a storage, or a furnace tending assembly, which
handles the anodes in the area of the baking furnace,
where the anodes get their properties required for the
subsequent electrolysis process.

[0015] With reference to Fig. 2 and 3, the respective
gripping jaws 3, 4 are each connected to the outer hous-
ing 2 by a linking member 6, a lever for example, each
running between a first shaft 7 on the outer housing 2
and a second shaft 8 on horizontal arms 3a, 4a of the
respective gripping jaws 3, 4. An additional lever mech-
anism 9a, 9b individually connects the gripping jaws 3,
4 to an equalizer 10, whichin turn is attached to the inner
housing 5. If the inner housing 5 is moved against the
outer housing 2 in a lifting direction D2 (vertical direction)
the lever mechanisms 9a, 9b transfer this vertical move-
ment into the gripping jaws 3, 4, causing an essentially
horizontal movement of the gripping jaws 3, 4 in a grip-
ping direction D1, as described below.

[0016] As the lever mechanisms 9a, 9b for both grip-
ping jaws 3, 4 are designed identical, each gripping jaw
3, 4 is affected in the same way. Thus, upon raising the
inner housing 5 against the outer housing 2, e.g., by ac-
tuating the lifting means, the gripping jaws 3, 4 are uni-
formly moved closer together and upon lowering the inner
housing 5 against the outer housing 2, the clamping jaws
3, 4 are uniformly moved apart from each other. If (upon
raising the inner housing 5) both clamping jaws 3, 4 come
into contact with the load L in a grabbed state, a clamping
force is acting on the load L, whereas said clamping force
is, in particular, dependent on the weight of all the ele-
ments carried by the inner housing 5, namely the load L
as well as the mentioned mechanical components 6, 9a,
9b, 2. Thus, the lever mechanism 9a, 9b converts the
gravitational force acting on the inner housing 5 into the
clamping force acting on the load L.
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[0017] Each of said lever mechanism 9a, 9b contains
an angle lever 11, having a first lever arm 11a and a
second lever arm 11b merging into each other at a pivot
point 14, as well as a straight lever 12. The first lever arm
11a of each angle lever 11 is pivotably connected to the
respective horizontal arm 3a, 4a of the gripping jaws 3,
4 by a third shaft 13. The second lever arm 11b of each
angle lever 11 is pivotable connected to one of said
straight levers 12 by a fourth shaft 15. Each straight lever
12 is in turn pivotably connected to the equalizer 10 by
a fifth shaft 16.

[0018] Further, each of said anglelevers 11 is pivotably
connected to the outer housing 2 at the pivot point 14 by
a sixth shaft 17. As a result, the first lever arm 11a and
the linking member 6 assigned to the same gripping jaw
3, 4 form a parallelogram linkage Pa, Pb. This ensures
an essentially horizontal movement of the gripping jaws
3, 4 in the gripping direction D1 and thus an effective
force application to the load L, when the inner housing 5
is moved in the vertical direction (lifting direction D2)
against the outer housing 2.

[0019] The relative movement of the inner housing 5
against the outer housing 2 can be blocked by a locking
mechanism 18 as shown in Fig. 3 to 6, in order to prevent
a relative movement of the clamping jaws 3, 4 against
each other, when needed. According to the invention,
the locking mechanism 18 allows to block the relative
movement of the housings 2, 5 and the gripping jaws 3,
4 against each other in every relative position. Conse-
quently, the gripping jaws 3, 4 can be locked in an open
position, e.g., when moving the crane containing the
hoisting apparatus 1 above the load L to be grabbed or
after releasing the load L, as well as in a closed position
or grabbed state when a clamping force is acting on the
load L. As a result, an accidental opening of the gripping
jaws 3, 4 can be prevented in the closed position or
grabbed state, e.g., in case the grabbed load L is lowered
onto an object, e.g., onto the edge of a furnace pit, which
would automatically lead to a relative movement of the
inner housing 5 against the outer housing 2, if such a
locking mechanism 18 isn’t used.

[0020] Therefore, the locking mechanism 18 is at-
tached to the inner housing 5, e.g., onto an inner plate
19 connected to the inner housing 5, as shown in Fig. 5.
The inner plate 19 has an opening 20 through which a
spindle 21 having a threaded region 21a protrudes, as
can be seen in Fig. 3 or 4. The spindle 21 is connected
or fixed by fixing means 23 to an attachment plate 22 at
the underside of the outer housing 2, wherein, in the
shown embodiment, the spindle 21 is connected with or
attached to an additional non-threaded rod 24 (in one-
piece design or two-piece design), which is fixed to the
attachment plate 22 by the fixing means 23. Thus, the
spindle 21 and the non-threaded rod 24 are passing all
the way through the inner housing 5 in vertical direction.
In a further embodiment, the spindle 21 might be directly
fixed to the outer housing 2 or the attachment plate 22
without an additional non-threaded rod 24.
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[0021] The locking mechanism 18 further comprises a
nut 25 having an inner thread 25a such that the nut 25
can be screwed onto the threaded region 21a of the spin-
dle 21 allowing a vertical movement of the nut 25 along
the spindle 21. The nut 25 has an outer guide groove 25b
in which at least one bearing 26, e.g., an annular bearing
26 or circular arranged bearings 26, is received. The at
least one bearing 26 is fixedly connected to the inner
housing 5, e.g., by an annular bracket 27. Consequently,
by moving the inner housing 5 relative to the outer hous-
ing 2 up (to close the grab) or down (to open the grab),
the atleast one bearing 26 receivedinside the outer guide
groove 25b pushes the nut 25 up or down. This automat-
ically causes a rotation of the nut 25 in order to allow the
nut 25 to move up or down the threaded region 21a of
the spindle 21. The thread pitch of the threaded region
21a and the inner thread 25a is selected accordingly to
allow this rotation of the nut 25 when a relative movement
between the housings 2, 5 occur.

[0022] Further, the nut 25 is coaxially connected with
abrake disc 28, such that the brake disc 28 is also rotating
around the same rotational axis as the nut 25 upon rel-
ative movement of the inner housing 5 against the outer
housing 2. The brake disc 28 is at least in part placed
inside a gap 29 of a brake unit 30 (brake caliper) having
brake pads 30a, 30b and an actuating means 30c. The
brake unit 30 is fixed to the inner housing 5, e.g., also to
the inner plate 19.

[0023] In dependence of the switching position of the
actuating means 30c the brake unit 30 is activated or
released, wherein in the activated state of the brake unit
30 the brake pads 30a, 30b are (from above and below)
pressed flat against the surface of the brake disc 28
placed inside the gap 29, whereby a braking force is gen-
erated as the friction material layers on each of the brake
pads 30a, 30b are touching the brake disc 28. Conse-
quently, the rotation of the brake disc 28 as well as the
nut 25 on the spindle 21 is prevented in the activated
state of the brake unit 30. This also blocks a relative
movement of the housings 2, 5 against each other, such
that the relative movement of the gripping jaws 3, 4 is
also locked in the current position as the lever mecha-
nisms 9a, 9b is fixed. If the brake unit 30 is brought into
the releasing state by switching the actuating means 30c
accordingly, the brake pads 30a, 30b are lifted from the
surface of the brake disc 28. Consequently, a rotation of
the brake disc 28 is permitted again and the locking of
the gripping jaws 3, 4 is suspended.

[0024] Thisenables the grippingjaws 3, 4 to be brought
into a locked or an unlocked state in every position by
operating the actuation means 30c at the appropriate
point in time. If a load L should be grabbed, the gripping
jaws 3, 4 can be locked (locked state) by bringing the
brake unit 30 into the activated state while the gripping
jaws 3, 4 are positioned above the load L. Once they are
positioned above the load L the actuating means 30c are
actuated such that the brake unit 30 is brought into the
released state (brake pads 30a, 30b lifted from the brake
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disc 28) in order to allow the gripping jaws 3, 4 to move L load
closer together in this unlocked state by moving the inner R roller
housing 5 up relative to the outer housing 2, as described
above. Once the load L is grabbed and lifted the actuating
means 30a are actuated such that the brake unit 30 is 5 Claims
brought into the activated state (brake pads 30a, 30b
pressed against the brake disc 28) in order to lock the 1. Hoisting apparatus (1) for gripping and lifting a load

gripping jaws 3, 4 in the current position (locked state).

Thus, if the load L is lowered onto something, e.g., un-
intentionally, the gripping jaws 3, 4 stay closed and the 70
load L can be securely carried by the hoisting apparatus

1.

List of reference signs

[0025]

1
2

11a
11b
12
13
14
15
16
17
18
19
20
21
21a
22
23
24
25
25a
25b
26
27
28
29
30
30a, 30b
30c
D1
D2

Pa, Pb

hoisting apparatus
outer housing

gripping yaws
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horizontal arms of the gripping yaws 3, 4

inner housing
linking members
first shaft

second shaft
lever mechanism
equalizer

angle lever

first lever arm
second lever arm
straight lever
third shaft

pivot point

fourth shaft

fifth shaft

sixth shaft
locking mechanism
inner plate
opening

spindle

threaded region
attachment plate
fixing means
non-threaded rod
nut

inner thread
outer guide groove
bearing

bracket

brake disc

gap

brake unit (brake caliper)

brake pads
actuating means
gripping direction
lifting direction
guide rail

parallelogram linkage

25

(L), e.g., an anode, comprising,

- an outer housing (2) containing movable grip-
ping jaws (3, 4) at each side, each connected to
the outer housing (2) by a parallelogram linkage
(Pa, Pb) to allow said clamping jaws (3, 4) to
move into a gripping direction (D1),

- an inner housing (5) operatively connected to
each gripping jaw (3, 4) by a lever mechanism
(9a, 9b) in such a way, that a movement of the
inner housing (5) against the outer housing (2)
along a lifting direction (D2) causes the gripping
jaws (3, 4) to move relative to each other along
the gripping direction (D1), and

- a locking mechanism (18) configured to allow
or to prevent a relative movement of the inner
housing (5) against the outer housing (2) in order
to allow or to prevent the gripping jaws (3, 4) to
move against each other along the gripping di-
rection (D1),

characterized in that,

30

35
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45

the locking mechanism (18) comprises a nut(25)
rotatably connected to the inner housing (5) and
screwed onto a spindle (21), wherein the spindle
(21) is fixedly connected to the outer housing (2)
such that the nut (25) rotates on the spindle (21)
when the inner housing (5) is moved against the
outer housing (2) along the lifting direction (D2),
wherein the nut (25) is further fixedly connected
to a brake disc (28) and the brake disc (28) is
interacting with a brake unit (30) attached to the
inner housing (5) in such a way, that in an acti-
vated state of the brake unit (30) a rotation of
the brake disc (28) and the nut (25) is prevented
in order to also prevent the gripping jaws (3, 4)
to move against each other along the gripping
direction (D1).

2. Hoisting apparatus (1) according to claim 1, char-

acterized in that in a released state of the brake

50 unit (30) a rotation of the brake disc (28) and the nut

(25)is allowed in order to also allow the gripping jaws

(3, 4) to move against each other along the gripping
direction (D1).

55 3. Hoisting apparatus (1) according to claim 1 or 2,
characterized in that the nut (25) of the locking
mechanism (18) comprises an outer guiding groove
(25a) and at least one bearing (26) is fixedly con-
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nected to the inner housing (5), wherein the at least
one bearing (26) is movably received in the outer
guiding groove (25a) to rotatably connect the nut (25)
to the inner housing (5).

Hoisting apparatus (1) according to any one of the
preceding claims, characterized in that the brake
unit (30) comprises atleast one brake pad (30a, 30b),
preferably two brake pads (30a, 30b), wherein the
brake disc (28) is at least partially positioned inside
a gap (29) of the brake unit (30) in such a way that
the atleast one brake pad (30a, 30b) can be pressed
flat against the brake disc (28) in the activated state
of the brake unit (30) in order to prevent a rotation
of the brake disc (28).

Hoisting apparatus (1) according to any one of the
preceding claims, characterized in that a lever
mechanism (9a, 9b) is assigned to each clamping
jaw (3, 4) and each lever mechanism (9a, 9b) is cou-
pled to the inner housing (5), e.g., via an equalizer
(10).

Hoisting apparatus (1) according to claim 5, char-
acterized in that each lever mechanism (9a, 9b)
comprises an angle lever (11) having two lever arms
(11a, 11b) merging into each other at a pivot point
(14), whereas said angle lever (11) is pivotably con-
nected to the outer housing (2) at said pivot point
(14) and the first lever arm (11a) of said angle lever
(11) is pivotably connected to the assigned clamping
jaw (3, 4) and the second lever arm (11b) of said
angle lever (11) is pivotably connected to a straight
lever (12) of the same lever mechanism (9a, 9b),
wherein the straight lever (12) is in turn pivotably
connected to the inner housing (5), e.g., via the
equalizer (10).

Hoisting apparatus (1) according to claim 6, char-
acterized in that an additional linking member (6)
is assigned to each clamping jaw (3,4), wherein each
linking member (6) is pivotably connected to the out-
er housing (2) and the assigned clamping jaw (3, 4),
and wherein the first lever arm (11a) of said angle
lever (11) and the linking member (6) assigned to
the same clamping jaw (3, 4) is forming the respec-
tive parallelogram linkage (Pa, Pb) allowing the as-
signed clamping jaw (3, 4) to move into the gripping
direction (D1).

Hoisting apparatus (1) according to any of the pre-
ceding claims, characterized in that each lever
mechanism (9a, 9b) is constructed identical.
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