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(54) Hemming machine with movable die cartridges

(57) A hemming machine having a stationary base
(22) and defining a work station (24). A lifting beam (26)
is vertically movably mounted to the base at the work
station while a motor assembly (32) moves the lifting
beam between a raised and a lowered position. Two die
cartridges (70, 72), each having hemming tooling (76,
78) and a nest (80, 82) vertically movably mounted to
the die cartridge, are horizontally movable relative to the
base by a conveyor assembly (54). A conveyor motor

(90) selectively moves the die cartridges between a po-
sition laterally spaced from the work station and the work
station. With the die cartridge positioned at the work sta-
tion, a first clamp releasably (106) secures the nest to
the lifting beam while a second clamp assembly (110)
releasably secures the die cartridge to the base. With
the nest secured to the lifting beam and the die cartridge
secured to the base, hemming operations are per-
formed at the work station in the conventional fashion.
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Description

[0001] The present invention relates generally to
sheet metal hemming machines.

[0002] There are many previously known hemming
machines. Many industries, such as the automotive in-
dustry, utilize sheet metal hemming machines to secure
two sheet metal parts together. These sheet metal hem-
ming machines typically comprise a base having a nest
vertically slidably mounted relative to the base. The
nest, in turn, supports the part to be hemmed.

[0003] Atleastone and typically three to five hemming
die sets are laterally slidably mounted to the base and
movable between an extended position and a retracted
position. In the extended position, the die set overlaps
the nest so that vertical displacement of the nest to-
wards the hemming die causes the part to be hemmed
to be compressed upon the die thus forming the hem.
Typically, a prehem is first performed by a prehem die
to bend the sheet metal at an angle of approximately
45° while a final hem die retrorsely flattens the sheet
metal hem together.

[0004] In order to form the hem, the part to be
hemmed is first positioned on the nest and, with the
hemming dies retracted, the nest is moved to a position
just below the prehem die and clearing the part flange
to be hemmed. The prehem die is then moved to an ex-
tended position after which the nest is displaced verti-
cally upwardly against the prehem die and retracted af-
ter having reached the nominal hemming pressure. The
hemming dies are then moved to a retracted position
and the nest is moved to a position just below the final
hem die. The final hem die is then moved to an extended
position and the nest is vertically displaced against the
final hem die to complete the hem. The dies are then
moved to their retracted position after retraction of the
nest once reaching the final hem pressure and the part
is removed from the nest and replaced by a new un-
hemmed part.

[0005] One disadvantage of these previously known
hemming machines is that the entire hemming machine
is designed specifically for one part to be hemmed. As
such, it has been previously difficult, if not altogether im-
possible, to retrofit the hemming machine to accommo-
date other or different parts to be hemmed.

[0006] A still further disadvantage of these previously
known hemming machines is that periodic mainte-
nance, repair and the like of the hemming machine is
oftentimes required. Furthermore, such maintenance
and/or repair typically involves the hemming tooling or
die sets that are mounted to the base. When such main-
tenance and/or repair of the hemming tooling is re-
quired, it is necessary to shut down the operation of the
entire hemming machine. This, in turn, disadvanta-
geously results in work stoppages or slowdown for the
assembly line.

[0007] The present invention provides a hemming
machine which overcomes all of the above-mentioned
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disadvantages of the previously known hemming ma-
chines.

[0008] In brief, the hemming machine according to an
aspect of the present invention comprises a stationary
base mounted on a ground support surface. The base
has a work station at which the parts to be hemmed are
processed.

[0009] A lifting beam is vertically slidably mounted to
the base at the work station so that the lifting beam is
movable between a raised position and a lowered posi-
tion. Preferably, ball screws are utilized to mount the lift-
ing beam to the base while an electric motor is drivingly
connected to the ball screws to effect the vertical move-
ment of the lifting beam.

[0010] Anaspectof presentinvention further compris-
es two die cartridges, each of which are substantially
rectangular in shape, having a central through opening.
The hemming tooling or die sets are mounted to the die
cartridges and preferably to the upper surface of the die
cartridges so that the hemming tooling or die sets move
in unison with the die cartridge.

[0011] Each die cartridge, furthermore, includes a
nest vertically mounted within its respective through
opening. If desired, the die cartridges as well as their
associated nests may be designed to process the same
part or, alternatively, may contain different hemming
tooling and different nests to accommodate different
parts.

[0012] A conveyor assembly is provided for laterally
movably mounting the die cartridges relative to the base
such that each die cartridge with its associated nest is
movable between a first position in which the die car-
tridge and its associated nest are positioned in align-
ment with the work station, and a second position in
which the die cartridge and its associated nest are lat-
erally spaced from the work station. Any conventional
means, such as a chain or belt drive, may be utilized to
move the die cartridges with their associated nests be-
tween the first and second positions.

[0013] With one die cartridge with its associated nest
positioned at the first position, i.e. in alignment with the
work station, the main ball screw servo-motor is actuat-
ed thus lifting the lifting beam into engagement with the
nest. Thereafter, a first clamp assembly is actuated to
secure the lifting beam and nest together so that the lift-
ing beam and nest vertically move in unison with each
other. In order to facilitate the proper alignment between
the nest and the lifting beam, two or more alignment pins
are provided on either the nest or the lifting beam which
engage alignment holes formed in the other of the nest
or lifting beam.

[0014] After the lifting beam and nest have been
clamped together, the nest and die cartridge secured to
it through four horizontal locking pins are lowered by the
lifting beam until the die cartridge rests upon a support
surface on the base. Thereafter, a second clamp assem-
bly is actuated in order to firmly, but releasably, clamp
the die cartridge to the base.
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[0015] Afterthe die cartridge has been clamped to the
base, the nest clamped to the lifting beam by the first
and second clamp assemblies and the four horizontal
locking pins disengaged in between the nest and die
cartridge, vertical displacement of the lifting beam ver-
tically moves the nest relative to the die cartridge in or-
der to perform the hemming operation. The hemming
operation itself is conventional, i.e. first a prehem is
formed on the part and then a final hem is performed on
the part. Following completion of the hemming opera-
tion, the hemmed part is removed and replaced by an
unhemmed part which is then hemmed in the conven-
tional fashion.

[0016] When itis desired to use the hemming tooling
on the other die cartridge with its nest, the die cartridge
at the work station with its associated nest are laterally
moved away from the work station to their second posi-
tion. Thereafter, the other die cartridge with its associ-
ated nest is moved from its second position to its first
position, i.e. in alignment with the work station, and the
above process is repeated.

[0017] An advantage of the primary advantage of the
hemming machine of this aspect of the present invention
is that the hemming machine may be utilized to contin-
uously hem parts even though maintenance and/or re-
pair of the hemming tooling is required.

[0018] Various embodiments of the invention will now
be more particularly described, by way of example, with
reference to the accompanying drawings, in which:

Figure 1 is a perspective view illustrating an embod-
iment of the present invention;

Figure 2 is a side diagrammatic view illustrating an
embodiment of the present invention just prior to a
change of the die cartridge;

Figure 3 is a view similar to Figure 2 and illustrating
a further step in the operation of the apparatus of
the present invention;

Figure 4 is a view similar to Figure 3 is and illustrat-
ing a further step of the operation of the apparatus
of the present invention;

Figure 5 is a view similar to Figure 4 but illustrating
a further step of the operation of an embodiment of
the present invention;

Figure 6a is a sectional view taken along 6a-6a in
Figure 5 of the die cartridge supporting rail and with
parts removed for clarity;

Figure 6b is a view similar to Figure 6a but illustrat-
ing a further step in the operation of an embodiment
of the present invention;

Figure 7 is a partial fragmentary view illustrating a
portion of an embodiment of the present invention;
Figure 8 is a view similar to Figure 5 but illustrating
a further step in the operation of an embodiment of
the present invention;

Figure 9 is a fragmentary view illustrating a further
step in the operation of an embodiment of the
present invention;
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Figure 10 is a fragmentary view illustrating a portion
of an embodiment of the present invention;

Figure 11 is a view taken substantially along line
11-11 in Figure 10 and enlarged and with parts re-
moved for clarity;

Figure 12 - Figure 15 are all diagrammatic views
illustrating a hemming operation; and

Figure 16 is a side view illustrating the drive mech-
anism.

[0019] With reference first to Figure 1, a perspective
view of a hemming machine 20 having a base 22 sup-
ported on a ground surface is shown. The base 22 fur-
ther includes a work station 24 at which the parts to be
hemmed are positioned.

[0020] With reference to Figures 1 and 16, a lifting
beam 26 is positioned at the work station 24 and is ver-
tically movably mounted to the base 22 by a pair of
spaced apart ball screws 28 which, in turn, are rotatably
mounted with respect to the base 22 by thrust bearings
29. The lifting beam 26, furthermore, preferably com-
prises a pair of spaced apart beams 30 which are se-
cured together at each end.

[0021] A motor 32, preferably an electric servo-motor,
is drivingly connected to each ball screw 28 through
gear box 34 and a connecting shaft 35 (Figure 16). As
best shown in Figure 16, an auxiliary motor 36 is also
selectively drivingly connected to the ball screws 28
through a gear box 38 and clutch 40 in a fashion to be
subsequently described in greater detail.

[0022] Referring now to Figures 1 and 2, a first frame
50 is supported on the ground support surface at a po-
sition laterally spaced from the work station 24 while,
similarly, a second frame 52 is also supported on the
ground support surface on the opposite lateral side of
the work station 24. A conveyor system 54 extends not
only along an upper surface of both frames 50 and 52,
but also across the work station 24.

[0023] As best shown in Figure 2, the conveyor as-
sembly 54 includes a pair of spaced apart conveyor rails
56. Furthermore, each conveyor rail 56 includes station-
ary sections 58 which are mounted to an upper surface
of the frames 50 and 52. The conveyor rails 56 further
include a lifting beam section 62 which is mounted to
the lifting beam 26. Each conveyor rail 56 also includes
two laterally movable sections 64 between the station-
ary sections 58 on the frames 50 and 52, and the lifting
beam rail section 62.

[0024] The operation of these movable rails 64 will be
subsequently described in greater detail.

[0025] Still referring to Figures 1 and 2, the hemming
machine 20 further comprises two die cartridges 70 and
72 which are generally rectangular in shape and each
having a through opening 74 (Figure 2). Both die sets
70 and 72 have a lower surface supported by the con-
veyors 54 so that the die cartridges 70 and 72 are later-
ally movable between a first position in which the die
cartridge 72 is aligned with the work station 24, and a
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second position, illustrated in Figures 1 and 2, in which
the die cartridges 72 are laterally spaced outwardly from
the work station 24 and positioned above their respec-
tive frames 50 and 52.

[0026] Each die cartridge 70 and 72 includes hem-
ming tooling 76 and 78, respectively. The hemming tool-
ing 76 and 78 is preferably secured to an upper surface
of the die cartridges 70 and 72, respectively, although
the hemming tooling 76 and 78 may be secured to their
respective die cartridges 70 and 72 in any conventional
fashion so that the hemming tooling 76 and 78 move in
unison with their respective die cartridges 70 and 72.
Furthermore, the hemming tooling 76 and 78 may be
symmetrical to each other for processing or hemming
the left hand and right hand of the same type of part, or
may be completely different from each other for
processing or hemming different parts.

[0027] The hemming tooling 76 and 78, furthermore,
is conventional in construction. As such, the hemming
tooling 76 and 78 each include hemming dies which are
laterally movable relative to their respective die cartridg-
es 70 and 72 to perform both a prehem and final hem
operation in the fashion that will subsequently be de-
scribed in greater detail.

[0028] A nest 80 is disposed within the through open-
ing 74 of the die cartridge 70 while, similarly, a nest 82
is disposed within the through opening 74 of the second
die cartridge 72. In the conventional fashion, the nests
80 and 82 are adapted to support the part to be hemmed
at their upper surface. Furthermore, during the hemming
operation, the nests 80 and 82 are vertically movably
mounted relative to their die cartridges 70 and 72, re-
spectively, during the hemming operation.

[0029] The operation of the die cartridges 70 and 72
with their associated nests 80 and 82 are substantially
identical to each other. Consequently, the operation of
the die cartridge 72 with its associated nest 82 will be
described in detail, it being understood that a like de-
scription shall also apply to the die cartridge 70 and nest
80.

[0030] Withreference then particularly to Figure 2, the
hemming machine is there shown with the die cartridge
72 in its second position, i.e. spaced laterally outwardly
from the work station 24. At this time, the lifting beam
26 is in a lower position such that the rail section 62
mounted to the lifting beam 26 is positioned below the
rail sections 54 and 64.

[0031] Furthermore, with the die cartridge 72 in its
second position, two or more horizontal locking pins 86
mounted to the die cartridge 72 engage the nest 82 to
thereby secure the nest 82 to the die cartridge 72. Pref-
erably, the horizontal locking pins 86 support the nest
82 relative to the die cartridge 72 so that a bottom sur-
face 88 of the nest 82 is positioned upwardly of and
spaced from the conveyor rails 56. In doing so, the con-
veyor rails 56 support only the die cartridge 72 for lateral
movement along the frame 52.

[0032] With reference now to Figure 3, the main ser-
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vo-motor 32 (Figure 1) is actuated to rotatably drive the
ball screws 28 to move the lifting beam 26 to a position
in which the lifting beam rail section 62 is aligned with
the rail sections 58 and 64. At this time, the die cartridge
72 is still positioned in its second position and thus sup-
ported by the frame 52 and all conveyors are aligned.
[0033] With reference now to Figures 4 and 5, the die
cartridge 72 with its supported nest 82 is driven along
the conveyor rail sections 58, 64 and 62 until the die
cartridge 72 is positioned in its first position, i.e. in align-
ment with the work station 24 as depicted in Figure 5.
Any conventional means, such as a drive motor 90 and
drive chain or belt 92 (Figures 1 and 5), may be utilized
to longitudinally displace the die cartridge 72 with its
supported nest 82 between its first and second posi-
tions. Alternatively, a ball screw, piston and cylinder and/
or the like may be used to drive the die cartridge along
the rail sections 58, 64 and 62.

[0034] With reference now particularly to Figure 5,
with the die cartridge 72 positioned in alignment with the
work station 24, the main servo-motor 32 (Figure 1) is
again actuated thus lifting the lifting beam 26 so that the
lifting beam 26 engages the nest 82 and elevates both
the nest 82 with its attached die cartridge 72. In doing
so, the die cartridge 72 is elevated above the moveable
conveyor rail sections 64.

[0035] With reference now to Figures 6a and 6b, in
Figure 6a the die cartridge 72 is elevated above the
movable rail segment 64 thus removing the weight of
the die cartridge 72 and nest 82 from the moveable rail
segment 64. Thereafter, an actuator 66 (Figure 6a),
which may be of any conventional construction such as
a pneumatic actuator, laterally displaces the movable
rail segment 64 laterally outwardly such that the rail seg-
ments 64 register with channels 100 formed in the die
cartridge 72. Consequently, upon subsequent lowering
of the die cartridge 72, the moveable rail sections 64
nest within the die cartridge channels 100 as shown in
Figure 6b.

[0036] With reference now to Figure 7, in order to
properly align the nest 82 with the lifting beam 26 as the
beam is moved to the position illustrated in Figure 5, at
least two alignment pins 102 are preferably secured to
the lifting beam 26. These alignment pins 102 register
with and engage alignment openings 104 (only one il-
lustrated in Figure 7) located in the nest 82 to ensure
proper alignment of the nest 82 and lifting beam 26. Al-
ternatively, of course, the alignment pins 102 can be se-
cured to the nest 82 while the alignment holes 104 are
formed in the lifting beam 26.

[0037] With reference now to Figures 5 and 7, after
the lifting beam 26 has engaged the nest 82 and move
the nest 82 to the position shown in Figure 5, a pair of
clamps 106 (Figure 7) are actuated to firmly secure the
nest 82 to the lifting beam 26. The clamps 106 may be
of any conventional construction, but preferably com-
prise a pair of hooks pivotally mounted to the lifting beam
26 and movable between a clamped position and a re-
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lease position by pneumatic actuators.

[0038] With reference now to Figure 8, after the lifting
beam 26 has been secured to the nest 82 in the previ-
ously described fashion, the lifting beam 26 is lowered
to the position illustrated in Figure 8 in which the bottom
of the die cartridge 72 is supported on an upper surface
of the base 22. A clamp assembly 110 (Figures 1 and
10) is then actuated from an unclamped and to a
clamped position in order to firmly clamp the die car-
tridge 72 against vertical movement to the base 22. With
reference now to Figures 10 and 11, the clamp assembly
110 preferably comprises four hooks 112 (only one
shown in Figures 1 and 10) with each hook positioned
at each corner of the die cartridge 72. As best shown in
Figure 11, the hook 112 is movable between an un-
clamped position, illustrated in phantom line in Figure
11, and a clamped position, illustrated in solid line in Fig-
ure 11. The hook 112 is pivotally mounted by a bearing
assembly 114 to the base 22 and, in its clamped position
(solid line), engages a catch 116 formed on the die car-
tridge 72. Any conventional means, such as a pneumat-
ic actuator 118, is used to pivot the hook 112 between
its clamped and unclamped position. Furthermore, the
bearing assembly 114 preferably engages an eccentric
member 120 rotatably mounted between the hook 112
and the pivot shaft 122 secured to the base 22. This ec-
centric member 120 increases the downward force of
the hook 112 against the catch 116 thereby firmly, but
releasably, locking the die cartridge 72 against vertical
movement relative to the base 22.

[0039] With reference now to Figure 9, after the die
cartridge 72 has been secured to the base 22 in the
above-described fashion, the actuators 86 which secure
the die cartridge 72 to the nest 82 are moved to their
retracted or release position thus freeing the nest 82 for
vertical movement relative to the die cartridge 72. Fur-
thermore, at this time, the hemming machine 20 is ready
to perform hemming operations.

[0040] With reference now to Figures 12-15, a hem-
ming operation is briefly depicted for purposes of com-
pleteness only. However, it will be understood that the
actual hemming operation is conventional in operation
and well known to those skilled in the art.

[0041] As best shown in Figure 12, the hemming tool-
ing is laterally movably mounted to the die cartridge 72
between a position in which the hemming tooling 78 is
spaced laterally outwardly from the nest 82, as shown
in Figure 12, and a position in which the hemming tooling
78 overlies both the nest 82 as well as the part 130 to
be hemmed. Any conventional means may be utilized
to laterally displace the hemming tooling 78 on the die
cartridge 72. Furthermore, in the conventional fashion,
the hemming tooling 78 includes both prehem tooling
132 as well as final hemming tooling 134.

[0042] After the prehem is formed as shown in Figure
12, the hemming tooling 78 is moved to its retracted po-
sition and the nest 82 is moved from its prehem position,
illustrated in solid line in Figure 12, and its final hem po-
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sition, illustrated in phantom line in Figure 12.

[0043] Thereafter, as shown in Figure 13, the hem-
ming tooling 78 is moved so that the final hemming tool-
ing 134 overlies the prehem. Thereafter, the main servo-
motor 32 (Figure 1) is actuated to move the nest 82 so
that the part 130 to be hemmed is positioned just below
the final hemming tooling 134. The nest 82 is then ele-
vated to the position shown in Figure 15 in which the
part 130 to be hemmed is compressed against the final
hemming die 134 thus completing the hem. The nest 82
is thereafter lowered, the hemming tooling 78 retracted
to its lateral outer position and the now hemmed part
130 is removed from the nest 82 and replaced by new
parts to be hemmed.

[0044] With reference again to Figure 16, a relatively
high amount of force is required to compress the part
130 against the hemming dies 132 and especially 134
during the hemming operation. Conversely, a much
smaller amount of power or torque is required to move
the nest 82 between the hemming operations, especial-
ly if a counterbalancing device such as a nitrogen die
spring as diagrammatically depicted in Figure 16 is
used.

[0045] Consequently, in order to increase the torque
applied to the ball screws 28 only during the actual hem-
ming operation, the clutch 40 is engaged and the auxil-
iary motor 36 is actuated only during the final phase of
hemming operations, i.e. only when the part 130 is com-
pressed against the hemming tools 132 or 134. The
gearbox 38 also multiplies the torque output from the
auxiliary motor 36 thereby generating sufficiently high
torque to form the hem.

[0046] It will be understood, of course, that other
means may be used to increase the final output torque
from the motor during the actual prehem and final hem
operations, like a simple pneumatic cylinder coupled to
a rack and pinion system.

[0047] Whenever it is desired to change the die car-
tridge 72 with the die cartridge 70, the above-identified
process for moving and clamping both the die cartridge
and nest within the work station is simply reversed.
Once the die cartridge 72 is moved to a second position,
i.e. spaced laterally outwardly from the work station 24,
the other die cartridge 72 is moved into the work station
24 and secured in place in the previously described
fashion for the die cartridge 72 with its nest 82. At that
time, any required maintenance and/or repair of the die
cartridge 72, its nest 82 or tooling 78 may be performed
while the hemming machine 20 hems parts using the
other die cartridge 70 and its associated nest 80 and
tooling 76.

[0048] From the foregoing, it can be seen that the
present invention provides a simple and yet highly ef-
fective hemming machine capable of using two separate
nests and die sets. Having described the invention, how-
ever, many modifications thereto will become apparent
to those skilled in the art to which it pertains without de-
viation from the spirit of the invention as defined by the
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scope of the appended claims.

Claims

1.

A hemming machine (20) comprising:

a stationary base having a work station (24),
a lifting beam (26),

means for vertically movably mounting said lift-
ing beam to said base at said work station,

a motor assembly (32) for moving said lifting
beam between a raised position and a lowered
position,

two die cartridges (70, 72), each die cartridge
having hemming tooling (76, 78) mounted ther-
eon,

two nests (80, 82), each nest having an upper
surface adapted to support a part to be
hemmed, one nest being vertically slidably
mounted to one die cartridge and the other nest
being vertically slidably mounted to the other
die cartridge,

a conveyor assembly (54) for movably support-
ing said die cartridges with respect to said base
so that each die cartridge is movable between
a first position in which the die cartridge with its
associated nest is positioned in alignment with
said work station and a second position in
which said die cartridge with its associated nest
is laterally spaced from said work station,
means (90, 92) for selectively moving said die
cartridges on said conveyor assembly between
said first and second positions,

a first clamp assembly (106) which releasably
secures said nest to said lifting beam when said
nest is in said first position, and

a second clamp assembly (110) which releas-
ably secures said die cartridge to said base
when said die cartridge is in said first position.

A hemming machine as claimed in Claim 1 wherein
each die cartridge is rectangular in shape and has
a vertically extending through opening (74), said
one nest being disposed in said through opening for
each die cartridge.

A hemming machine as claimed in Claim 2 and
comprising means (86) for selectively locking each
said nest to its associated die cartridge.

A hemming machine as Claimed in Claim 3 wherein
said locking means locks each said nest to its as-
sociated die cartridge so that a bottom surface of
said nest is spaced upwardly from its associated die
cartridge.

A hemming machine as claimed in any preceding
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10.

1.

12.

13.

claim wherein said conveyor system comprises a
roller conveyor system having two elongated
spaced rails.

A hemming machine as claimed in Claim 5 wherein
each rail comprises at least two aligned rail seg-
ments (64), means for laterally slidably mounting at
least one of said rail segments to said base between
a first lateral position and a second lateral position,
and an actuator (66) for moving said at least one
rail segment between said first lateral position and
said second lateral position.

A hemming machine as claimed in Claim 6 wherein
each die cartridge includes a pair of parallel chan-
nels (100) along a bottom surface of each said die
cartridge, and wherein when said at least one rail
segments are in said second lateral position, said
at least one rail segments are aligned with said die
cartridge channels.

A hemming machine as claimed in any preceding
claim, further comprising at least two alignment pins
(102) attached to one of said lifting beam or said
nest and at least two alignment holes (104) formed
in the other of said lifting beam or said nest, said
alignment pins being received in said alignment
holes when said first clamp assembly secures said
nest to said lifting beam.

A hemming machine as claimed in any preceding
claim wherein said means for movably mounting
said lifting beam to said base comprises a pair of
spaced ball screws (28).

A hemming machine as claimed in Claim 9 wherein
said motor assembly comprises a main electric ser-
vo-motor (32) drivingly connected to said ball
SCrews.

A hemming machine as claimed in Claim 10 where-
in said motor assembly comprises a second auxil-
iary electric servo-motor (36) and a clutch (40) as-
sembly for selectively drivingly connecting said sec-
ond motor to said ball screws.

A hemming machine as claimed in Claim 10 where-
in said motor assembly comprises a pinion drivingly
connected to the drive shaft of said electric motor,
a gear rack in mesh with said pinion, and a linear
actuator such as a pneumatic cylinder for longitudi-
nally driving said gear rack.

A hemming machine as claimed in any preceding
claim wherein said clamp assembly comprises a
hook (112), means for pivotally mounting said hook
to said base so that said hook is pivotable between
an engaged position and a disengaged position,
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18.

19.
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wherein said hook pivotal mounting means com-
prises an eccentric member and an actuator (118)
for pivoting said eccentric member between a first
pivotal position and a second pivotal position.

A hemming machine as claimed in any preceding
claim wherein said lifting beam comprises a pair of
spaced apart elongated beams (30) secured to-
gether at each end.

A hemming machine as claimed in Claim 9 wherein
said movable mounting means comprises a coun-
terbalancing gas spring.

A hemming machine as claimed in Claim 10 com-
prising a gear box (34) mechanically coupling said
motor to each of said ball screws.

A hemming machine as claimed in Claim 11, where-
in said auxiliary servo-motor may also be used dur-
ing the tool change operation to lift the nest and the
die cartridge in order to reduce the size of the main
servo-motor to the minimum torque requested to
accelerate up and down the mass of the nest itself
when a counterbalancing system as described in
claim 9 matching this load configuration is used.

A hemming apparatus of the type having a base
support means (22) for supporting a die support
means (70, 72) having hemming tooling (76, 78)
mounted thereon, and a lifting means (26) for lifting
components to be hemmed in a component support
nest (80, 82) with respect to the said base support
for engagement with the said hemming tooling;
characterised in that the said apparatus compris-
es at least two die support means (70, 72) and at
least two component support nests (80, 82), each
die support means being associated with a respec-
tive component support nest and being movable
with respect to the said base support means be-
tween a first position in which the die support means
and its associated component support nest is posi-
tioned in alignment with the said work station and a
second position in which the said die support means
and its associated component support nest is later-
ally spaced for the said work station.

Apparatus as claimed in Claim 18 further compris-
ing first latching means for releasably fastening a
respective component support nest to the said lift-
ing means, and second latching means for releas-
ably fastening a respective die support means to the
said base support means.
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