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Description

[0001] The invention relates according to a first aspect
to a device for forming a thickened head on a head end
of a metal rod element, which device is provided with:

• a clamping device for clamping the metal rod ele-
ment, whilst leaving an end portion having the head
end free,

• a deformation body for plastically deforming the end
portion of the metal rod element in order to form the
thickened head,

• a drive device for driving the deformation body.

[0002] A bucket handle fitting machine for fitting metal
handles to buckets is generally known. With this bucket
handle fitting machine, handles can be made from
straight metal rod elements. The straight metal rod ele-
ments are loaded into a magazine of the bucket handle
fitting machine. A displacement mechanism displaces
the straight metal rod elements individually to a device
for forming a thickened head on the head ends of the
straight metal rod element.
[0003] The device for forming the thickened head com-
prises a lowermost clamping body, an uppermost clamp-
ing body and a deformation member for the plastic de-
formation of a head end of the straight metal rod element
for the forming of a thickened head. The lowermost
clamping body is fixedly fastened to the bucket handle
fitting machine, whilst the uppermost clamping body is
movable by a first hydraulic cylinder between an open
and closed position. The deformation member can be
driven by a second hydraulic cylinder.
[0004] In the open position of the clamping bodies, the
straight metal rod element is placed between the clamp-
ing bodies and the head end thereof which is to be plas-
tically deformed is aligned against the deformation mem-
ber. Next, the first hydraulic cylinder displaces the up-
permost clamping body into the closed position, so that
the straight metal rod element is laterally clamped be-
tween the clamping bodies, whilst that head end of the
straight metal rod element which is to be plastically de-
formed projects over a short length relative to the clamp-
ing bodies.
[0005] Whilst the straight metal rod element is clamped
between the clamping bodies, the second hydraulic cyl-
inder forces the deformation member against the project-
ing head end portion of the straight metal rod element
with a force which is sufficiently large to plastically deform
that head end portion ("cold upsetting"). This produces
the thickened head on one end of the straight metal rod
element.
[0006] After this, a thickened head is formed in the
same way on the opposite end of the straight metal rod
element. Next, both ends having the thickened heads are
bent over at right angles and the metal rod element is
bent around a forming plate in order to arrive at the de-
sired handle shape. The formed metal handle is then

fitted in the bucket handle fitting machine to a bucket.
[0007] In the adaptation of the bucket handle fitting ma-
chine to metal rod elements of a different length and/or
different diameter, it is necessary to disassemble the sys-
tem of the hydraulic cylinders for driving the deformation
members and install a spacer. This leads to a relatively
long conversion time, whilst the need for small batches
of different handles is increased.
[0008] An object of the first aspect of the invention is
to provide an improved device for forming a thickened
head on the head ends of a metal rod element, in partic-
ular for use in connection with a device for forming a
metal handle for a bucket or a bucket handle fitting device
for fitting a metal handle to a bucket.
[0009] This object is achieved according to the first as-
pect of the invention by a device for forming a thickened
head on a head end of a metal rod element, which device
is provided with:

• a clamping device for clamping the metal rod ele-
ment, whilst leaving an end portion having the head
end free,

• a deformation body for plastically deforming the end
portion of the metal rod element in order to form the
thickened head,

• a drive device for driving the deformation body,

which drive device is provided with:

• a drive unit,
• a transmission element drivably connected to the

drive unit, which transmission element is pivotable
about a pivot axis and is provided with a cam track,

• a lever arm, which at one end abuts against the cam
track of the transmission element and at an opposite
end is provided with the deformation body, which
lever arm is hingeable about a hinge axis running
substantially parallel to the pivot axis.

[0010] According to the invention, the drive device for
driving the deformation member comprises a drive unit,
a transmission element and a lever arm. Through the
driving of the drive unit, the transmission element pivots
about the pivot axis. During the pivoting of the transmis-
sion element, the end of the lever arm which abuts
against the cam track is radially displaced relative to the
pivot axis of the transmission element. As a result, the
lever arm pivots about the hinge axis thereof and the end
of the lever arm to which the deformation member is fas-
tened moves towards the head end of the clamped metal
rod element. The metal rod element is, for example, a
straight metal rod element having a constant cross sec-
tion over the entire length thereof, such as a round cross
section. The deformation member crushes the projecting
end portion having the head end by means of plastic de-
formation, so that the thickened head on the end of the
clamped metal rod is formed.
[0011] The lever arm and the transmission element
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having the cam track increase the force delivered by the
drive unit. As a result, a drive unit of relatively low power
is sufficient to generate the relatively large forces which
are necessary for the plastic deformation of the projecting
end portion having the head end. At the same time, the
height and width of the drive device remains limited, so
that the device according to the invention occupies a rel-
atively small floor surface.
[0012] According to the invention, the drive unit can be
constructed in various manners. The drive unit compris-
es, for example, a linear drive unit, such as a pneumatic
cylinder. The maximum force which a pneumatic cylinder
can exert is less than that of a hydraulic cylinder. The
use of a pneumatic cylinder is possible, however, since
the required drive power with the drive device according
to the invention is relatively small.
[0013] It is possible that the drive unit is provided with
a drive rod which can be reciprocated and which is hinge-
ably connected to the transmission element. As a result
of the outward movement of the drive rod, the transmis-
sion element pivots about the pivot axis thereof. During
this pivot movement, the end of the lever arm which abuts
against the cam track moves over the cam track. As a
result of the shape of the cam track, the distance between
that end of the lever arm and the pivot axis of the trans-
mission element changes. In other words, the cam track
pushes that end of the lever arm away from the pivot axis
of the transmission element, so that the lever arm artic-
ulates about the hinge axis thereof and the deformation
body is pressed against the head end of the metal rod
element. Through the inward displacement of the drive
rod, the reverse movement is performed.
[0014] In one embodiment, the cam track of the trans-
mission element comprises a curved track. The curved
track forms a curve path, i.e. the curved track is non-
circular. The curved track has a varying distance to the
pivot axis, i.e. the distance from the pivot axis to that end
of the lever arm which follows the curved track changes
during the pivot movement of the transmission element.
The curvature is such that that end of the lever arm per-
forms a continuous movement.
[0015] It is possible in that case that the curved track
is provided with a path having a start point, and wherein
each point of the path is determined by the distance be-
tween that point of the path and the pivot axis and the
angle between the connecting line from that point to the
pivot axis and the connecting line from the start point to
the pivot axis, and wherein said distance is directly pro-
portional to said angle. As a result of the proportionality,
each degree of angular displacement of the transmission
member gives an equal displacement of the end of the
lever arm which abuts against the path relative to the
pivot axis.
[0016] Where a drive unit having a drive rod which can
be reciprocated and which is hingeably connected to the
transmission element is used, each mm of travel of the
drive rod leads to a proportional displacement of the end
of the lever arm which abuts against the path. This means

that the angular displacement of the lever arm is also
proportional, so that the deformation body on the oppo-
site end of the lever arm exerts a substantially constant
force during the cold upsetting.
[0017] In one embodiment, the device is provided with
a stop element for the head end of the metal rod element
to be clamped, wherein the stop element is adjustable in
a direction parallel to the rod element to be clamped. The
stop element determines the length of the end portion
having the head end, which, following the clamping,
projects relative to the clamping device, i.e. the quantity
of material which the deformation body is to deformplas-
tically. If too large or too small a quantity of material is
upset, the thickened head acquires an unwanted shape.
In order to accurately position the metal rod element to
be clamped, the head end thereof is placed against the
stop element. The stop element is displaceable and fas-
tenable to a guide running substantially parallel to the
rod element to be clamped. The position of the stop el-
ement can be easily adjusted if a metal rod element of a
different length is used.
[0018] In one embodiment, the clamping device is pro-
vided with a fixed clamping body and a movable clamping
body, wherein the movable clamping body is movable
between a first position, in which the metal rod element
can be brought between the clamping bodies, and a sec-
ond position, in which the metal rod element can be lat-
erally clamped between the clamping bodies whilst leav-
ing the end portion having the head end free.
[0019] It is possible in that case that the device com-
prises a second drive device, which is configured to drive
the movable clamping body, wherein the second drive
device is provided with:

• a second drive unit,
• a second transmission element, which is drivably

connected to the second drive unit, which second
transmission element is pivotable about a pivot axis
and is provided with a cam track,

• a second lever arm, which at one end abuts against
the cam track of the second transmission element
and at an opposite end is provided with the movable
clamping body, which second lever arm is hingeable
about a hinge axis running substantially parallel to
the pivot axis of the second transmission element.

[0020] The second drive device for driving the movable
clamping body is configured in the same way as the drive
device for driving the deformation body. The above-stat-
ed description of the components, operation and advan-
tages of the drive device for driving the deformation body
is therefore also applicable to the second drive device
for driving the movable clamping body. For example, the
drive unit of the second drive device and the cam track
of the second transmission element can be configured
according to one or more of the features according to
one of more of claims 2-5.
[0021] According to a second aspect, the invention re-
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lates to, in combination, at least a first clamping body and
a second clamping body, wherein each clamping body
is provided with a clamping surface in which a longitudinal
groove is made, and wherein the clamping surfaces of
the clamping bodies can be placed one against the other
such that the longitudinal grooves form a receiving cavity
for receiving a portion of a metal rod element. Such a
combination is a "kit of parts".
[0022] As described above with regard to the first as-
pect of the invention, a bucket handle fitting machine for
fitting metal handles to buckets is generally known. In
the open position of the clamping bodies, a portion of the
straight metal rod element is placed between the longi-
tudinal grooves of the clamping bodies and the head end
is aligned against the deformation member. Next, the first
hydraulic cylinder displaces the uppermost clamping
body into the closed position, so that the straight metal
rod element is laterally clamped between the longitudinal
grooves of the clamping bodies, whilst the end portion of
the straight metal rod element which comprises the head
end and is to be plastically deformed projects over a short
length relative to the clamping bodies.
[0023] Whilst the straight metal rod element is clamped
between the longitudinal grooves of the clamping bodies,
the second hydraulic cylinder forces the deformation
member against the head end of the straight metal rod
element with a force which is sufficiently large to plasti-
cally deform the projecting end portion having that head
end ("cold upsetting"). This produces the thickened head
on one end of the straight metal rod element.
[0024] In order to remove the straight metal rod ele-
ment having the formed thickened head on one end
thereof from the longitudinal grooves of the clamping
bodies, the first hydraulic cylinder moves the uppermost
clamping body back into the open position. Since the
straight metal rod element, during the cold upsetting, is
tightly clamped between the longitudinal grooves of the
clamping bodies, there is the risk that, when the upper-
most clamping body is moved into the open position, the
straight metal rod element remains fixed in the longitu-
dinal groove of the lowermost or uppermost clamping
body.
[0025] An object of the second aspect of the invention
is to provide an improved combination of at least two
clamping bodies, in particular for use in connection with
a device for forming a metal handle for a bucket or a
bucket handle fitting device for fitting a metal handle to
a bucket.
[0026] This object is achieved according to the second
aspect of the invention by virtue of the fact that the first
clamping body is provided with a hook-shaped projection
projecting from the clamping surface thereof, and the
second clamping body is provided with a recess made
in the clamping surface thereof, and the hook-shaped
projection of the first clamping body can be received in
the recess of the second clamping body when the clamp-
ing surfaces of the clamping bodies abut one against the
other.

[0027] Between the longitudinal grooves of the clamp-
ing surfaces of the clamping bodies, which clamping sur-
faces are placed one against the other, a metal rod ele-
ment can be clamped, for example a straight metal rod
element having a constant cross section over the entire
length thereof, such as a round cross section, so that the
cold upsetting against a head end of the metal rod ele-
ment in order to form the thickened head is possible.
When the clamping surfaces of the clamping bodies are
placed one against the other, the hook-shaped projection
of the first clamping body can be received in the recess
of the second clamping body. The presence of the hook-
shaped projection and the recess therefore has no im-
pact, or scarcely any impact, on the clamping of the metal
rod element. After the forming of the thickened head, the
clamping surfaces of the clamping bodies move apart.
The hook-shaped projection thereby engages laterally
on the metal rod element and therefore pulls loose the
metal rod element accommodated between the longitu-
dinal grooves. The removal of the metal rod element after
the cold upsetting of the thickened head is hereby strong-
ly improved.
[0028] In one embodiment, the hook-shaped projec-
tion is provided with a support part, which extends sub-
stantially transversely from the clamping surface of the
first clamping body, and a hook part, which extends sub-
stantially transversely from the support part at a distance
from the longitudinal groove in the clamping surface of
the first clamping body. In order to clamp a metal rod
element between the longitudinal grooves of the clamp-
ing bodies, the metal rod element is first placed on the
support part. The metal rod element is then located be-
tween the longitudinal groove and the hook part of the
first clamping body. Next, the clamping surfaces of the
clamping bodies move towards each other, so that the
metal rod element is pushed by the longitudinal groove
of the second clamping body, via the support part, to the
longitudinal groove of the first clamping body, until the
metal rod element is captured between the longitudinal
grooves. After the cold upsetting of the thickened head,
the clamping surfaces of the clamping bodies move
apart, whereupon the hook part of the first clamping body
pulls the metal rod element out of the longitudinal groove
of the second clamping body.
[0029] It is possible in that case that the support part
is provided with a support surface for the depositing of a
metal rod element thereon, wherein the support surface
is aligned relative to the longitudinal groove of the first
clamping body. When the support surface is aligned rel-
ative to the longitudinal groove of the first clamping body,
a substantially fluid or continuous transition is found be-
tween the support surface and the longitudinal groove of
the first clamping body. The clamping of the metal rod
element is hereby reliable.
[0030] In one embodiment, the longitudinal grooves of
the clamping bodies are each provided with at least one
clamping rib, wherein the clamping ribs are configured
to, when the clamping surfaces of the clamping bodies
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abut one against the other and a metal rod element is
accommodated in the receiving cavity, laterally clamp
that metal rod element. When the metal rod element is
captured between the longitudinal grooves of the clamp-
ing bodies, the clamping ribs are pressed laterally into
the metal rod element. For example, a circumferential
groove of small depth is hereupon formed in the metal
rod element by plastic deformation. By means of the
clamping ribs, it is possible to tightly clamp the metal rib
element in the axial direction.
[0031] In one embodiment, the clamping bodies are
each provided with a substantially flat stop face, which
extends substantially perpendicularly to the longitudinal
groove, wherein the stop faces of the clamping bodies
can be aligned in a common plane when the surfaces of
the clamping bodies abut one against the other, and
wherein, when a metal rod element is accommodated in
the receiving cavity, the head end thereof projects rela-
tive to the stop faces, and wherein the combination com-
prises a deformation body, which is provided with a de-
formation surface which is configured to, when the clamp-
ing surfaces of the clamping bodies abut one against the
other and a metal rod element, having a head end pro-
jecting relative to the stop faces, is accommodated in the
receiving cavity, plastically deform that head end in order
to form the thickened head.
[0032] It is possible in that case that the deformation
surface is provided with a deformation cavity which sub-
stantially corresponds to the thickened head to be
formed. The deformation cavity is made in the deforma-
tion surface of the deformation body such that, when the
clamping surfaces of the clamping bodies abut one
against the other and a metal rod element is accommo-
dated between the longitudinal grooves with a head end
projecting relative to the stop faces of the clamping bod-
ies, that head end ends up in the deformation cavity when
the deformation body is placed with the deformation sur-
face against the stop faces. That end portion of the metal
rod element which comprises that head end is hereupon
plastically deformed in the deformation cavity in order to
form the thickened head.
[0033] It is possible that the first clamping body and
the second clamping body are each provided with at least
one fastening hole for the releasable fastening of that
clamping body. The clamping bodies are, for example,
releasably fastened to a device for forming a metal handle
for a bucket. The releasable fastening can be constructed
in various manners. For example, each clamping body
comprises at least one bolt hole for the bolting of the
clamping body.
[0034] The releasable fastening of the clamping bodies
enables the clamping bodies to be easily exchanged.
This is favourable if a bucket handle fitting device or a
device for forming a metal handle for a bucket is convert-
ed for use in connection with metal handles of a different
diameter. Given a different diameter of the metal rod el-
ements, the head end is no longer accurately aligned
relative to the deformation cavity in the deformation sur-

face of the deformation body. The position of the defor-
mation cavity is usually fixed. By exchanging the combi-
nation of clamping bodies for a different combination of
clamping bodies, the diameter of the longitudinal grooves
and the height of the support surface of the hook-shaped
projection can be easily adapted to the position of the
deformation cavity.
[0035] The clamping bodies and/or the deformation
body can comprise various materials which are suitable
for the clamping and cold upsetting of the metal rod ele-
ment. For example, the first clamping body and/or the
second clamping body and/or the deformation body can
be made of hardened steel.
[0036] The invention further relates to a clamping de-
vice for clamping a metal rod element, comprising a com-
bination of clamping bodies as described above. In this
case, for example, the first clamping body can be mov-
able, whilst the second clamping body is fixed. The in-
vention also relates to a device for forming a thickened
head on a head end of a metal rod element, comprising
a combination of clamping bodies as described above,
and/or such a clamping device. The invention also relates
to a device for forming or manufacturing a metal handle
for a bucket, comprising a combination of clamping bod-
ies as described above, and/or sucha device for forming
a thickened head on a head end of a metal rod element.
In addition, the invention relates to a bucket handle fitting
device for fitting a metal handle to a bucket, comprising
a combination of clamping bodies as described above,
and/or such a device for forming or manufacturing a metal
handle for a bucket.
[0037] The invention will now be explained in greater
detail with reference to an illustrative embodiment rep-
resented in the figures.

Figure 1 shows a schematic top view of a device for
forming metal handles for plastic buckets.
Figure 2a shows an enlarged detail IIa of Figure 1,
Figure 2b shows a perspective view of a portion of
the device shown in Figure 1.
Figures 3a-3g show top views of a metal rod element
as realized at various places in the device shown in
Figure 1.
Figure 4 shows a perspective view of a portion of a
device for forming a thickened head on a head end
of the metal rod element of the device shown in Fig-
ure 1.
Figure 5 shows a top view of the device shown in
Figure 4.
Figure 6 shows a side view of the device shown in
Figure 4.
Figures 7a, 7b show schematically the operation of
the drive device for driving the deformation body of
the device shown in Figure 4.
Figures 8a, 8b, 9 and 10 show the clamping bodies
of the device shown in Figure 4.
Figures 11a-11d show the movable clamping body
of the device shown in Figure 4.
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Figures 12a-12d show the fixed clamping body of
the device shown in Figure 4.

[0038] The device for forming metal handles for plastic
buckets is denoted in its entirety with reference numeral
1 in Figure 1. The device 1 forms part, for example, of a
bucket handle fitting machine for fitting plastic buckets
with metal handles. The metal handles are produced from
straight metal rod elements 2, which are accommodated
in a magazine of the device 1 (not represented). The
device 1 comprises a displacement mechanism for step-
by-step displacement of the straight metal rod elements
2 through the device 1 - from bottom to top in Figure 1.
In this illustrative embodiment, the displacement mech-
anism comprises two movable horizontal bars 4, which
are each provided with notches for supporting the straight
metal rod elements 2. The movable bars 4 can displace
the straight metal rod elements 2 in the horizontal and
vertical directions.
[0039] The displacement mechanism guides a straight
metal rod element 2 derived from the magazine firstly
along a first device 6 for forming a thickened head or
upsetting head 5 on a head end of the straight metal rod
element 2 (on the left in Figure 1). After the left-hand end
of the straight metal rod element 2 has been provided
with a thickened head 5, the rod element 2 is brought
along a second device 6 for forming a thickened head 5
on a head end of the straight metal rod element 2 (on the
right in Figure 1). The second device 6 forms a second
thickened head 5 on the right-hand end of the straight
metal rod element 2.
[0040] After this, the straight metal rod element 2 hav-
ing the thickened heads 5 on both ends is led through to
a device 7 for bending over the head ends of the rod
element 2 at right angles. Next, a forming device 9 bends
the metal rod element 2 having the bent-over head ends
8 around a forming plate 10, so that the desired handle
shape for the bucket is formed. The various shapes of
the metal rod element 2 as it passes through the device
1 are represented in Figures 3a-3g.
[0041] The device 6 for forming a thickened head 5 on
a head end of the straight metal rod element 2 shall now
be described in greater detail.
[0042] The device 6 comprises a clamping device for
the tight clamping of the metal rod element 2. The clamp-
ing device is provided with a fixed clamping body 14 (fixed
clamping nipple) and a movable clamping body 15 (mov-
able clamping nipple). The movable clamping body 15 is
movable between a first, open position and a second,
closed position.
[0043] In the open position, the movable clamping
body 15 is located at a distance from the fixed clamping
body 14, so that the straight metal rod element 2 can be
lowered between the clamping bodies 14, 15 and can be
removed from therebetween. In the closed position, the
clamping bodies 14, 15 press one against the other and
the straight metal rod element 2, by an end portion there-
of, is laterally clamped between the clamping bodies 14,

15.
[0044] As represented in Figures 8-12, the fixed clamp-
ing body 14 comprises a first clamping surface 50 and
the movable clamping body 15 comprises a second
clamping surface 51. In each clamping surface 50, 51, a
longitudinal groove 53 and 54, respectively, is made. The
longitudinal grooves 53, 54 of the clamping bodies 14,
15 jointly form in the closed position a receiving cavity
for receiving an end portion of the straight metal rod el-
ement 2. When the end portion of the straight metal rod
element 2 is captured in the receiving cavity, buckling of
the end portion is prevented.
[0045] In order to prevent axial displacement of the
straight metal rod element 2 through the receiving cavity,
the longitudinal grooves 53, 54 of the clamping bodies
14, 15 each possess a plurality of clamping ribs 61. In
the closed position of the movable clamping body 15, the
clamping surfaces 50, 51 of the clamping bodies 14, 15
press tightly one against the other, whereby the clamping
ribs 61 laterally engage on the metal rod element 2. The
exerted pressing force is, for example, such that the
clamping ribs 61, by plastic deformation, form circumfer-
ential grooves in the clamped end portion of the metal
rod element 2.
[0046] The clamping bodies 14, 15 each comprise a
substantially flat stop face 62 and 63, respectively, which
extends substantially perpendicularly to the longitudinal
grooves 53, 54. The clamping bodies 14, 15 are aligned
relative to each other such that the stop faces 62, 63 lie
in a common plane. The stop faces 62, 63 form an anvil
surface, which shall be explained below.
[0047] The device 6 is provided with a stop element 32
having a stop face for the head end of the metal rod el-
ement 2 to be clamped (see Figures 2a and 2b). The stop
face of the stop element 32 runs substantially parallel to
and at a distance from the stop faces 62, 63 of the clamp-
ing bodies 14, 15. In order to accurately position the metal
rod element 2, the head end of the metal rod element 2
to be clamped, in the axial direction thereof, is aligned
against the stop face of the stop element 32, for example
by means of a pneumatic cylinder which pushes against
the opposite head end. The distance between the stop
face of the stop element 32 and the stop faces 62, 63 of
the clamping bodies 14, 15 determines the length over
which the head end of the straight metal rod element 2
projects relative to the stop faces 62, 63 of the clamping
bodies 14, 15.
[0048] In order to be able accurately to adjust the length
over which the head end projects, the stop element 32
is displaceably fastened to a guide 33, which extends
substantially parallel to the rod element 2 to be clamped.
The stop face of the stop element 32 can hereby be fixed
at various distances from the stop faces 62, 63 of the
clamping bodies 14, 15. As shown in Figure 1, the ad-
justable stop element 32 is freely accessible from above,
so that the adjustment of the stop element 32 is quick
and simple.
[0049] The device 6 comprises a deformation body 6
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(upsetting nipple) for the plastic deformation of the end
portion of the metal rod element 2 which projects relative
to the stop faces 62, 63 of the clamping bodies 14, 15
after the straight metal rod element 2 has been tightly
clamped. The deformed end portion of the metal rod el-
ement 2 forms the thickened head 5. The plastic defor-
mation takes place at room temperature ("cold upset-
ting").
[0050] The deformation body 16 is provided with a de-
formation surface facing towards the stop faces 62, 63
of the clamping bodies 14, 15. The deformation surface
is provided with a deformation cavity which substantially
conforms to the thickened head 5 to be formed. The de-
formation body 16 is movable between a first, rest posi-
tion and a second, upsetting position. In the rest position,
the deformation surface of the deformation body 16 is
located at a distance from the head end of the metal rod
element 2. In the upsetting position, the deformation body
16 is displaced from the rest position to the stop faces
62, 63 of the clamping bodies 14, 15 and the projecting
end portion of the metal rod element 2 is plastically de-
formed in the deformation cavity of the deformation body
16.
[0051] The length over which the end portion projects
determines a quantity of material which, through plastic
deformation, leads to the thickened head 5. If too much
or too little material is deformed, the thickened head 5
does not acquire the desired shape. In the event of an
excessively projecting end portion, the material is forced
during the upsetting, for example, outside the deforma-
tion cavity of the deformation body 16. With the above-
stated stop element 32, the projecting length is accurately
adjustable, so that the shape of the thickened head 5 is
assured.
[0052] After the thickened head 5 has been formed,
the movable clamping body 15 moves back into the open
position. As shown in Figures 11a-11d, the movable
clamping body 15 is provided with a hook-shaped pro-
jection 56 projecting from the clamping surface 51. The
hook-shaped projection 56 comprises a substantially
horizontal support part 57 and a substantially vertical
hook part 58. The support part 57 has an uppermost sup-
port surface 59, on which the metal rod element 2 rests
after the placement of the rod element 2 between the
clamping bodies 14, 15 in the open position. As can most
clearly be seen in Figures 11a and 11d, the support sur-
face 59 continues continuously into the longitudinal
groove 54. The hook part 58 juts up from the end of the
support part 57 which faces away from the clamping sur-
face 51.
[0053] The fixed clamping body 14 comprises a recess
60 in the clamping surface 50. When the clamping sur-
faces 50, 51 are placed one against the other and the
metal rod element 2 is tightly clamped, the hook-shaped
projection 56 of the movable clamping body 15 is accom-
modated in the recess 60 of the fixed clamping body 14.
The hook part 58 then back-grips the clamped metal rod
element 2.

[0054] When the mutually abutting clamping surfaces
50, 51 of the clamping bodies 14, 15 are moved apart by
displacement of the movable clamping body 15 from the
closed position back into the open position, the hook-
shaped projection 56 transports the metal rod element 2
out of the longitudinal groove 53 in the fixed clamping
body 14.
[0055] The fixed clamping body 14 and the movable
clamping body 15 are releasably fastened by means of
bolts in bolt holes 64, 65. The clamping bodies 14, 15
are made, for example, of hardened steel. Nevertheless,
the working life of the clamping bodies 14, 15, as a result
of the considerable loads, is limited to about 2 million
upsetting actions. After this, the clamping bodies 14, 15
must be replaced. According to the invention, the bolted
connections are easily accessible from above (see Fig-
ure 1), such that the replacement of the clamping bodies
14, 15 is quick and simple.
[0056] The deformation body 16 exerts a considerable
force upon the projecting end portion of the metal rod
element 2 in order to plastically deform that end portion
into a thickened head 5. For driving of the deformation
body 16, a drive device is provided, which drive device
will be described in greater detail below with reference
to Figures 4-7.
[0057] The drive device is provided with a linear drive
unit 18, which in this illustrative embodiment is construct-
ed as a pneumatic cylinder having a drive rod 19. The
drive rod 19 is movable back and forth relative to the
pneumatic cylinder 18. The pneumatic cylinder 18 togeth-
er with the drive rod 19 are articulated about a hinge axis
29.
[0058] The end of the drive rod 19 which can be moved
back and forth is hingeable about a hinge axis 20 con-
nected to a transmission element 21. The transmission
element 21 is pivotable about a pivot axis 22, which runs
substantially parallel to the hinge axes 29, 20. The trans-
mission element 21 comprises a cam track 23, which in
this illustrative embodiment is configured as a curved
track or curve path.
[0059] Supported against the curve path 23 is a sup-
porting roller 26, which is placed rotatably about a rota-
tional axis 30 on a bottom end 25 of a lever arm 24. The
rotational axis 30 runs substantially parallel to the pivot
axis 22. The lever arm 24 is fastened by means of a
bolted connection (see Figure 6) to a U-shaped holder
28. The U-shaped holder 28 and the lever arm 24 are
jointly articulated about a hinge axis 27 running substan-
tially parallel to the pivot axis 22. To the top end of the
lever arm 24 is fastened the deformation member 16.
[0060] The curve path 23 of the transmission element
21 comprises a path having a start point and an end point.
This path does not run concentrically relative to the pivot
axis 22. Each point of the path of the curve path 23 is
determined by the distance between that point of the path
and the pivot axis 22 and the angle between the connect-
ing line from that point to the pivot axis 22 and the con-
necting line from the start point to the pivot axis 22. The
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path of the curve path 23 is thus configured such that
said distance is truly proportional to said angle.
[0061] In other words, each mm of travel of the drive
rod 19 produces a proportional displacement of the sup-
porting roller 26 of the lever arm 24. Hence the deforma-
tion body 16 exerts a substantially constant force upon
the projecting end portion of the metal rod element 2,
whilst the supporting roller 26 of the lever arm 24 follows
the path of the curve path 23. The movement of the drive
device is represented schematically in Figures 7a, 7b.
[0062] The movable clamping member 15 is drivable
by a second drive device, which in this illustrative em-
bodiment is configured in the same way as the drive de-
vice for driving the deformation member 16. The second
drive device therefore comprises a second drive unit, a
second lever arm 44 and a second transmission element,
which latter is pivotably connected between the second
drive unit and the second lever arm 44. The second drive
unit is constructed as a pneumatic cylinder 38, having a
drive rod which can be moved back and forth. The second
lever arm 44 comprises on the top end the movable
clamping body 15 and on the bottom end a rotatable sup-
porting roller 46, which abuts against a curve path of the
second transmission element.
[0063] The invention is not limited to the illustrative em-
bodiment represented in the figures. The person skilled
in the art can make various adaptations which lie within
the scope of the invention.
[0064] The invention can also be described by the fol-
lowing clauses:

1. Device for forming a thickened head (5) on a head
end of a metal rod element (2), which device is pro-
vided with:

• a clamping device for clamping the metal rod
element (2), whilst leaving an end portion having
the head end free,

• a deformation body (16) for the plastic deforma-
tion of the end portion of the metal rod element
(2) in order to form the thickened head (5),

• a drive device for driving the deformation body
(16),

characterized in that
the drive device is provided with:

• a drive unit (18),
• a transmission element (21) drivably connected

to the drive unit (18), which transmission ele-
ment (21) is pivotable about a pivot axis (22) and
is provided with a cam track (23),

• a lever arm (24), which at one end abuts against
the cam track (23) of the transmission element
(21) and at an opposite end is provided with the
deformation body (16), which lever arm (24) is
hingeable about a hinge axis (27) running sub-
stantially parallel to the pivot axis (22).

2. Device according to clause 1, wherein the drive
unit comprises a linear drive unit, such as a pneu-
matic cylinder (18).

3. Device according to clause 1 or 2, wherein the
drive unit (18) is provided with a drive rod (19) which
can be reciprocated and which is hingeably connect-
ed to the transmission element (21).

4. Device according to one of the preceding clauses,
wherein the cam track (23) of the transmission ele-
ment (21) comprises a curved track.

5. Device according to clause 4, wherein the curved
track (23) is provided with a path having a start point,
and wherein each point of the path is determined by
the distance between that point of the path and the
pivot axis (22) and the angle between the connecting
line from that point to the pivot axis (22) and the con-
necting line from the start point to the pivot axis (22),
and wherein said distance is directly proportional to
said angle.

6. Device according to one of the preceding clauses,
wherein the device is provided with a stop element
(32) for the head end of the metal rod element (2) to
be clamped, wherein the stop element (32) is adjust-
able in a direction parallel to the rod element (2) to
be clamped.

7. Device according to one of the preceding clauses,
wherein the clamping device is provided with a fixed
clamping body (14) and a movable clamping body
(15), wherein the movable clamping body (15) is
movable between a first position, in which the metal
rod element (2) can be brought between the clamp-
ing bodies (14, 15), and a second position, in which
the metal rod element (2) can be laterally clamped
between the clamping bodies (14, 15) whilst leaving
the end portion having the head end free.

8. Device according to clause 7, wherein the device
comprises a second drive device, which is config-
ured to drive the movable clamping body (15),
wherein the second drive device is provided with:

• a second drive unit (38),
• a second transmission element, which is driva-

bly connected to the second drive unit (38),
which second transmission element is pivotable
about a pivot axis and is provided with a cam
track,

• a second lever arm (44), which at one end abuts
against the cam track of the second transmis-
sion element and at an opposite end is provided
with the movable clamping member (15), which
second lever arm (44) is hingeable about a hinge
axis running substantially parallel to the pivot
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axis of the second transmission element.

9. Device according to clause 7 or 8, wherein the
fixed clamping body (14) and the movable clamping
body (15) are each provided with respectively a
clamping surface (50, 51) in which a longitudinal
groove (53, 54) is made, and wherein, in the second
position of the movable clamping body (15), the
clamping surfaces (50, 51) of the clamping bodies
(14, 15) are placed one against the other such that
the longitudinal grooves (53, 54) form a receiving
cavity for receiving a portion of the metal rod element
(2), wherein the movable clamping body (15) is pro-
vided with a hook-shaped projection (56) projecting
from the clamping surface (51) thereof, and the fixed
clamping body (14) is provided with a recess (60)
made in the clamping surface (50) thereof, and
wherein, in the second position of the movable
clamping body (15), the hook-shaped projection (56)
of the movable clamping body (15) is received in the
recess (60) of the fixed clamping body (14).

10. Device according to clause 9, wherein the hook-
shaped projection (56) is configured to, when the
clamping surfaces (50, 51) of the clamping bodies
(14, 15) abut one against the other and a metal rod
element (2) is accommodated in the receiving cavity,
laterally engage on that metal rod element (2) when
these mutually abutting clamping surfaces (50, 51)
of the clamping bodies (14, 15) move away from each
other.

11. Device according to clause 9 or 10, wherein the
hook-shaped projection (56) is provided with a sup-
port part (57), which extends substantially trans-
versely from the clamping surface (51) of the mov-
able clamping body (15), and a hook part (58), which
extends substantially transversely from the support
part (57) at a distance from the longitudinal groove
(54) in the clamping surface (51) of the movable
clamping body (15).

12. Device according to one of clauses 9-11, wherein
the support part (57) is provided with a support sur-
face (59) for the depositing of the metal rod element
(2) thereon, and wherein the support surface (59) is
aligned relative to the longitudinal groove (54) of the
movable clamping body (15).

13. Device according to one of clauses 9-12, wherein
the longitudinal grooves (53, 54) of the clamping bod-
ies (14, 15) are each provided with at least one
clamping rib (61), wherein the clamping ribs (61) are
configured to, when the clamping surfaces (50, 51)
of the clamping bodies (14, 15) abut one against the
other and a metal rod element (2) is accommodated
in the receiving cavity, laterally clamp that metal rod
element (2).

14. Device according to one of clauses 9-13, wherein
the clamping bodies (14, 15) are each provided with
a substantially flat stop face (62, 63), which extends
substantially perpendicularly to the longitudinal
groove (53, 54), wherein the stop faces (62, 63) of
the clamping bodies (14, 15) are aligned in a com-
mon plane, and wherein the deformation body (16)
is provided with a deformation surface which is con-
figured to, when a metal rod element (2) having an
end portion which is provided with the head end and
projects relative to the stop faces (62, 63) is accom-
modated in the receiving cavity, plastically deform
that end portion in order to form the thickened head
(5).

15. Device according to clause 14, wherein the de-
formation body (16) is movable between a first po-
sition, in which the deformation body (16) is located
at a distance from the head end of the metal rod
element (2), and a second position, in which the de-
formation body (16) has been moved from the first
position to the stop faces (62, 63) of the clamping
bodies (14, 15) and the end portion having that head
end has been plastically deformed by the deforma-
tion body (16).

16. Device according to one of clauses 9-15, wherein
the deformation surface is provided with a deforma-
tion cavity which substantially corresponds to the
thickened head (5) to be formed.

17. Device according to one of clauses 9-16, wherein
the fixed clamping body (14) is releasably fastened
to the device, and wherein the movable clamping
body (15) is releasably fastened to the second lever
arm (44).

18. Device for forming a metal handle for a bucket,
comprising a device according to one of the preced-
ing clauses.

19. Bucket handle fitting device for fitting a metal
handle to a bucket, comprising a device according
to clause 18.

20. In combination, at least a first clamping body (15)
and a second clamping body (14), wherein each
clamping body (14, 15) is provided with a clamping
surface (50, 51) in which a longitudinal groove (53,
54) is made, and wherein the clamping surfaces (50,
51) of the clamping bodies (14, 15) can be placed
one against the other such that the longitudinal
grooves (53, 54) form a receiving cavity for receiving
a portion of a metal rod element (2), characterized
in that the first clamping body (15) is provided with
a hook-shaped projection (56) projecting from the
clamping surface (51) thereof, and the second
clamping body (14) is provided with a recess (60)
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made in the clamping surface (50) thereof, and the
hook-shaped projection (56) of the first clamping
body (15) can be received in the recess (60) of the
second clamping body (14) when the clamping sur-
faces (50, 51) of the clamping bodies (14, 15) abut
one against the other.

21. Combination according to clause 20, wherein the
hook-shaped projection (56) is configured so as to,
when the clamping surfaces (50, 51) of the clamping
bodies (14, 15) abut one against the other and a
metal rod element (2) is accommodated in the re-
ceiving cavity, laterally engage on that metal rod el-
ement (2) when these mutually abutting clamping
surfaces (50, 51) of the clamping bodies (14, 15)
move away from each other.

22. Combination according to clause 20 or 21,
wherein the hook-shaped projection (56) is provided
with a support part (57), which extends substantially
transversely from the clamping surface (51) of the
first clamping body (15), and a hook part (58), which
extends substantially transversely from the support
part (57) at a distance from the longitudinal groove
(54) in the clamping surface of the first clamping body
(15).

23. Combination according to clause 22, wherein the
support part (57) is provided with a support surface
(59) for the depositing of a metal rod element (2)
thereon, and wherein the support surface (59) is
aligned relative to the longitudinal groove (54) of the
first clamping body (15).

24. Combination according to one of clauses 20-23,
wherein the longitudinal grooves (53, 54) of the
clamping bodies (14, 15) are each provided with at
least one clamping rib (61), wherein the clamping
ribs (61) are configured to, when the clamping sur-
faces (50, 51) of the clamping bodies (14, 15) abut
one against the other and a metal rod element (2) is
accommodated in the receiving cavity, laterally
clamp that metal rod element (2).

25. Combination according to one of clauses 20-24,
wherein the clamping bodies (14, 15) are each pro-
vided with a substantially flat stop face (62, 63),
which extends substantially perpendicularly to the
longitudinal groove (53, 54), wherein the stop faces
(62, 63) of the clamping bodies (14, 15) can be
aligned in a common plane when the clamping sur-
faces (50, 51) of the clamping bodies (14, 15) abut
one against the other, and wherein the combination
comprises a deformation body (16), which is provid-
ed with a deformation surface which is configured
to, when the clamping surfaces (50, 51) of the clamp-
ing bodies (14, 15) abut one against the other and a
metal rod element (2), having a head end which

projects relative to the stop surfaces (50, 51), is ac-
commodated in the receiving cavity, plastically de-
form that head end in order to form the thickened
head (5).

26. Combination according to clause 25, wherein the
deformation surface is provided with a deformation
cavity which substantially corresponds to the thick-
ened head (5) to be formed.

27. Combination according to one of clauses 20-26,
wherein the first clamping body (15) and the second
clamping body (14) are each provided with at least
one fastening hole (64, 65) for the releasable fasten-
ing of that clamping body (14, 15).

28. Combination according to one of clauses 20-27,
wherein the first clamping body (15) and/or the sec-
ond clamping body (14) and/or the deformation body
(16) are made of hardened steel.

29. Method for forming a thickened head (5) on the
head ends of a metal rod element (2), which method
is provided with:

• the clamping of the metal rod element (2), whilst
leaving an end portion having a head end free,

• the plastic deformation, by a deformation body
(16), of the end portion of the metal rod element
(2) in order to form the thickened head (5),

• the driving, by a drive device, of the deformation
body (16), wherein the drive device is provided
with:

• a drive unit (18),
• a transmission element (21) drivably connected

to the drive unit (18), which transmission ele-
ment (21) is pivotable about a pivot axis (22) and
is provided with a cam track (23),

• a lever arm (24), which at one end abuts against
the cam track (23) of the transmission element
(21) and at an opposite end is provided with the
deformation body (16), which lever arm (24) is
hingeable about a hinge axis (27) running sub-
stantially parallel to the pivot axis (22).

Claims

1. In combination, at least a first clamping body (15)
and a second clamping body (14), wherein each
clamping body (14, 15) is provided with a clamping
surface (50, 51) in which a longitudinal groove (53,
54) is made, and wherein the clamping surfaces (50,
51) of the clamping bodies (14, 15) can be placed
one against the other such that the longitudinal
grooves (53, 54) form a receiving cavity for receiving
a portion of a metal rod element (2), characterized
in that the first clamping body (15) is provided with
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a hook-shaped projection (56) projecting from the
clamping surface (51) thereof, and the second
clamping body (14) is provided with a recess (60)
made in the clamping surface (50) thereof, and the
hook-shaped projection (56) of the first clamping
body (15) can be received in the recess (60) of the
second clamping body (14) when the clamping sur-
faces (50, 51) of the clamping bodies (14, 15) abut
one against the other.

2. Combination according to claim 1, wherein the hook-
shaped projection (56) is configured so as to, when
the clamping surfaces (50, 51) of the clamping bod-
ies (14, 15) abut one against the other and a metal
rod element (2) is accommodated in the receiving
cavity, laterally engage on that metal rod element (2)
when these mutually abutting clamping surfaces (50,
51) of the clamping bodies (14, 15) move away from
each other.

3. Combination according to claim 1 or 2, wherein the
hook-shaped projection (56) is provided with a sup-
port part (57), which extends substantially trans-
versely from the clamping surface (51) of the first
clamping body (15), and a hook part (58), which ex-
tends substantially transversely from the support
part (57) at a distance from the longitudinal groove
(54) in the clamping surface of the first clamping body
(15).

4. Combination according to claim 3, wherein the sup-
port part (57) is provided with a support surface (59)
for the depositing of a metal rod element (2) thereon,
and wherein the support surface (59) is aligned rel-
ative to the longitudinal groove (54) of the first clamp-
ing body (15).

5. Combination according to one of claims 1-4, wherein
the longitudinal grooves (53, 54) of the clamping bod-
ies (14, 15) are each provided with at least one
clamping rib (61), wherein the clamping ribs (61) are
configured to, when the clamping surfaces (50, 51)
of the clamping bodies (14, 15) abut one against the
other and a metal rod element (2) is accommodated
in the receiving cavity, laterally clamp that metal rod
element (2).

6. Combination according to one of claims 1-5, wherein
the clamping bodies (14, 15) are each provided with
a substantially flat stop face (62, 63), which extends
substantially perpendicularly to the longitudinal
groove (53, 54), wherein the stop faces (62, 63) of
the clamping bodies (14, 15) can be aligned in a com-
mon plane when the clamping surfaces (50, 51) of
the clamping bodies (14, 15) abut one against the
other, and wherein the combination comprises a de-
formation body (16), which is provided with a defor-
mation surface which is configured to, when the

clamping surfaces (50, 51) of the clamping bodies
(14, 15) abut one against the other and a metal rod
element (2), having a head end which projects rela-
tive to the stop surfaces (50, 51), is accommodated
in the receiving cavity, plastically deform that head
end in order to form the thickened head (5).

7. Combination according to claim 6, wherein the de-
formation surface is provided with a deformation cav-
ity which substantially corresponds to the thickened
head (5) to be formed.

8. Combination according to one of claims 1-7, wherein
the first clamping body (15) and the second clamping
body (14) are each provided with at least one fas-
tening hole (64, 65) for the releasable fastening of
that clamping body (14, 15).

9. Combination according to one of claims 1-8, wherein
the first clamping body (15) and/or the second clamp-
ing body (14) and/or the deformation body (16) are
made of hardened steel.

10. Clamping device for clamping a metal rod element,
comprising a combination of clamping bodies ac-
cording to one of claims 1-9.

11. Clamping device according to claim 10, wherein the
first clamping device is movable, and the second
clamping body is fixed.

12. Device for forming a thickened head on a head end
of a metal rod element, comprising a combination of
clamping bodies according to one of claims 1-9,
and/or a clamping device according to claim 10 or 11.

13. Device for forming or manufacturing a metal handle
for a bucket, comprising a combination of clamping
bodies according to one of claims 1-9, and/or a de-
vice for forming a thickened head on a head end of
a metal rod element according to claim 12.

14. Bucket handle fitting device for fitting a metal handle
to a bucket, comprising a combination of clamping
bodies according to one of claims 1-9.

15. Device for forming or manufacturing a metal handle
for a bucket, comprising a combination of clamping
bodies according to one of claims 1-9.
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