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Description

[0001] The present invention relates to fastener deliv-
ery apparatus.
[0002] The term "fastener" is used herein to include
rivets, screws, slugs, weld studs, mechanical studs and
other types of fastening devices.
[0003] Known fastener delivery apparatus include a
nose assembly into which a rivet is passed from a rivet
storage location, and from which the rivet is inserted into
a workpiece by an actuator. The nose assembly includes
a central bore through which the rivet and the actuator
travel before the rivet is inserted into the workpiece. The
nose assembly further includes rivet retention means
provided at a bottom end of the central bore, the rivet
retention means acting to prevent the rivet from falling
out of the nose assembly. The rivet retention means may
for example comprise a plurality of balls or rollers which
are resiliently blased towards the central bore such that
they engage with the rivet when the rivet reaches a bot-
tom end of the nose assembly. In addition to preventing
the rivet from falling from the nose assembly, the balls
or rollers assist in ensuring that the rivet has a desired
orientation and is centralised in the central bore before
the rivet is inserted into a workpiece.
[0004] Resilient biasing of the balls or rollers towards
the central bore of the nose assembly may for example
be provided by resilient rubber (or plastic) nose end-
blocks located behind the balls or rollers (i.e. on an op-
posite side from the central bore), or may be provided by
a Tensator (trademark) spring which extends around the
nose assembly. Examples of both of these arrangements
are described in European Patent EP0746431. In other
known fastener delivery apparatus the Tensator spring
is replaced by an O-ring which resiliently biases the balls
towards the central bore in the same way as the Tensator
spring.
[0005] CH372622 describes a screwdriver with an au-
tomatically-triggered screw holding mechanism. A screw
to be driven is supported in front of the screwdriver’s shaft
on a pair of balls, the balls being held in position by a
spring-biased outer sleeve. To drive the screw, the
screwdriver is pressed against a workpiece. This displac-
es the outer sleeve, which allows the balls to move apart
to release the screw.
[0006] It is desirable to be able to fasten workpieces
together in a variety of different locations. It may for ex-
ample be desirable to fasten together flanges which
project from an object (for example a gutter which
projects from a door window of a car) or some other work-
piece which is located adjacent to an obstacle. A fastener
insertion apparatus may be unable to fasten the work-
piece unless the workpiece projects from the obstacle by
a distance which is at least equal to (or substantially equal
to) the diameter of the nose assembly of the fastener
insertion apparatus.
[0007] It is desirable to provide a fastener delivery ap-
paratus having a nose assembly which is narrower in at

least one direction compared with at least some known
prior art fastener delivery apparatus.
[0008] According to a first aspect of the invention there
is provided a fastener delivery apparatus comprising a
nose assembly configured to releasably hold a fastener;
wherein the nose assembly comprises a plurality of balls
or rollers and associated biasing members configured to
provide a biasing force which biases the balls or rollers
such that they engage with the fastener, wherein each
biasing member is configured to exert force in a first di-
rection and an associated ball or roller is configured to
move in a second direction which is different from the
first direction, and wherein a force transfer surface is pro-
vided between the ball or roller and the biasing member,
the force transfer surface acting to convert at least a com-
ponent of the force exerted by the biasing member in the
first direction into force exerted on the balls or rollers in
the second direction.
[0009] The fastener delivery apparatus according to
the invention is advantageous because the biasing mem-
ber occupies less space in a radial direction than in prior
art fastener delivery apparatus, thereby allowing the nose
assembly of the fastener delivery apparatus to be nar-
rower in at least one direction. This allows the fastener
delivery apparatus to fasten workpieces such as flanges
which project less far from an obstacle than would oth-
erwise be the case.
[0010] Using a force translation surface provides the
advantage that force exerted by the biasing member is
efficiently transferred to the ball or roller which applies
force to a fastener in a direction which is substantially
transverse to the direction of travel of the fastener. This
may allow the orientation of the fastener to be controlled
more effectively than if for example the balls or rollers
were to apply force to the fastener in a direction which
was not substantially transverse to the direction of travel
of the fastener.
[0011] The second direction may be a substantially or-
thogonal direction relative a central axis of an actuator
of the fastener delivery apparatus. The second direction
may intersect with the central axis of the actuator. Alter-
natively, the second direction may not intersect with the
central axis of the actuator.
[0012] The second direction may be substantially ra-
dial relative to a central axis of an actuator of the fastener
insertion apparatus.
[0013] The first direction may be substantially parallel
to a direction of movement of an actuator of the fastener
insertion apparatus.
[0014] The biasing member may be a passive biasing
member. The passive biasing member may comprise a
mechanical spring, a resilient material or a pneumatic
spring.
[0015] The biasing member may be an active biasing
member. The active biasing member may comprise a
pneumatic actuator.
[0016] The force transfer surface may comprise a slop-
ing surface of a piston which engages with the ball or
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roller. The sloping surface of the piston may be frusto-
conical. The sloping surface of the piston may be planar.
[0017] The force transfer surface may comprise an in-
termediate ball located between the biasing member and
the ball or roller.
[0018] The force transfer surface may be in contact
with a plurality of balls.
[0019] Two balls may be provided, one on each side
of a central bore of the nose assembly. Three or more
balls may be distributed around a central bore of the nose
assembly. Two balls may be provided adjacent to one
another on one side of a central bore of the nose assem-
bly and two balls may be provided adjacent to one an-
other on an opposite side of the central bore of the nose
assembly.
[0020] Each ball or roller may be one of a set of a plu-
rality of balls or rollers which is provided along a central
bore of the nose assembly, a force transfer surface being
associated with each ball or roller.
[0021] Each force transfer surface may comprise a pis-
ton, a first piston being located between the biasing mem-
ber and a first ball or roller of the set of balls or rollers,
and a second piston being located between the first ball
or roller and the second ball or roller of the set of balls or
rollers.
[0022] The ball or roller may be provided in a bore
which extends in the second direction, walls of the bore
acting to constrain movement of the ball or roller such
that the ball or roller moves in the second direction.
[0023] A roller may be provided on one side of a central
bore of the nose assembly and a roller may be provided
on an opposite side of the central bore of the nose as-
sembly.
[0024] According to a second aspect of the invention
there is provided a method of delivering a fastener to a
workpiece comprising moving a fastener through a nose
assembly of a fastener insertion apparatus and into the
workpiece using an actuator, wherein the orientation of
the fastener is controlled at least in part by a plurality of
balls or rollers and associated biasing members which
provide a biasing force which biases the balls or rollers
such that they engage with the fastener, wherein each
biasing member exerts force in a first direction and the
ball or roller moves in a second direction which is different
from the first direction, and wherein a force transfer sur-
face is provided between the ball or roller and the biasing
member, the force transfer surface acting to convert at
least a component of the force exerted by the biasing
member in the first direction into force exerted on the ball
or roller in the second direction.
[0025] The method may further comprise joining the
workpiece by inserting the fastener into it.
[0026] According to a third aspect of the invention there
is provided a nose assembly configured to releasably
hold a fastener; wherein the nose assembly comprises
a plurality of balls or rollers and associated biasing mem-
bers configured to provide a biasing force which biases
the balls or rollers such that they engage with the fasten-

er, wherein each biasing member is configured to exert
force in a first direction and an associated ball or roller
is configured to move in a second direction which is dif-
ferent from the first direction, and wherein a force transfer
surface is provided between the ball or roller and the
biasing member, the force transfer surface acting to con-
vert at least a component of the force exerted by the
biasing member in the first direction into force exerted
on the balls or rollers in the second direction.
[0027] Specific embodiments of the present invention
will now be described with reference to the accompany-
ing drawings by way of example only, in which:

Figure 1 is a perspective view of a fastener apparatus
according to an embodiment of the present inven-
tion;
Figure 2 is a perspective view of a nose assembly
of a fastener apparatus according to an alternative
embodiment of the present invention;
Figures 3 and 4 are cross-sectional views of the nose
assembly of figure 2;
Figures 5-7 are views of a nose assembly of a fas-
tener apparatus according to an alternative embod-
iment of the invention;
Figure 8 is a perspective view of a nose assembly
of a fastener apparatus according to a further alter-
native embodiment of the invention
Figure 9 is a cross-sectional view of a nose assembly
of a fastener apparatus according to a further alter-
native embodiment of the invention;
Figure 10 is a cross-sectional view of a nose assem-
bly and pneumatic line of a fastener apparatus ac-
cording to a further alternative embodiment of the
invention;
Figure 11 is a perspective view of a nose assembly
of a fastener apparatus according to a further alter-
native embodiment of the invention;
Figures 12 and 13 are cross-sectional views of the
nose assembly shown in figure 12; and
Figures 14-16 are cross-sectional views of a nose
assembly of a fastener apparatus according to a fur-
ther alternative embodiment of the invention.

[0028] Referring to figure 1 of the drawings, a fastener
insertion apparatus according to an embodiment of the
invention comprises a rivet setting tool 61 that is support-
ed by an upper jaw 62 of a C-frame 63 above a fastener-
upsetting die 64 disposed on a lower jaw 65 of the frame.
Rivets are inserted by the tool into a workpiece (not
shown) supported over the die 64 as is well known in the
art.
[0029] The setting tool 61 comprises an electric drive
66 (other types of drive such as hydraulic or pneumatic
can be used in alternative embodiments of the present
invention) that operates to drive a reciprocal actuator
(hidden in figure 1) in a cylindrical housing 67 and a nose
assembly 68 into which rivets are loaded for insertion
into the workpiece by the actuator. Rivets are supplied
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under air or gas pressure from a bulk feeder (not shown)
via a first delivery tube 69 that is releasably connectable
to the insertion apparatus via a docking station 70. One
half of the docking station 70 is connected to the end of
the first delivery tube 69 and the other half, being sup-
ported on a robot mounting plate 71, is connected to the
inlet of a buffer magazine 72. Supplied rivets are inter-
mittently loaded into the buffer magazine 72 and then fed
individually to the setting tool 61 via an escapement
mechanism 73 and a second (flexible) supply tube 74. A
ring proximity sensor 75 detects the passage of a rivet
in the tube 74. The rivets are delivered to the actuator
via a nose assembly feeder assembly 76 (mostly hidden
in the view of figure 1) that is mounted immediately ad-
jacent to the nose assembly 68. The present invention
is concerned with the configuration of the nose assembly
68.
[0030] The embodiment of the invention shown in fig-
ure 1 supplies rivets to the nose assembly 68 via a first
delivery tube 69 using air or gas pressure. In an alterna-
tive embodiment, shown in figure 2, rivets 21 are deliv-
ered to the nose assembly 68 using a web 78. The web
78 may for example be formed from plastic, and may
include flanges 79 which may assist in providing stability
to the web 78 and may assist guiding the web 78 through
a section 80 which is cut into the nose assembly 68. A
housing of the nose assembly 68 is omitted from figure
2 so that an actuator 20 may be seen. The actuator 20
is used to drive rivets 21 through the nose assembly 68
and insert them into a workpiece.
[0031] In use, the web 78 is moved through the section
80 until a rivet 21 is located beneath the actuator 20. The
actuator 20 is then moved downwards through web 78,
thereby pushing the rivet 21 from the web and into a
central bore within the nose assembly. The rivet is held
in a desired orientation by balls or rollers (as described
further below) at a bottom end of the nose assembly 68.
The actuator 20 pushes the rivet from the nose assembly
68 into a workpiece (not shown), and is then withdrawn
from the nose assembly and the web 78. The web 78 is
then moved until a new rivet 21 is located beneath the
actuator 20, whereupon operation of the apparatus is re-
peated.
[0032] The nose assembly 68 shown in figure 2 in-
cludes three bores 5 (only two of which are visible) within
which balls (not shown) are held. The balls are resiliently
biased against a rivet held in the nose assembly 68 as
is explained below.
[0033] Figure 3 shows in cross-section part of a nose
assembly 68 of a fastener insertion apparatus according
to an embodiment of the invention. The nose assembly
is configured to releasably hold a fastener, and compris-
es a nose end-block 2 through which a cylindrical central
bore 3 has been provided. The nose assembly 68 further
comprises a plurality of balls 4 which are provided in
bores 5 that extend radially from the central bore 3. In
this context the term ’radially’ may be interpreted as
meaning radial relative to a central axis of the actuator

20. Although only two balls 4 and two radially extending
bores 5 are visible in figure 3, the embodiment of figure
3 includes three balls, each of which is provided in a
separate radially extending bore. A spring 6 is located in
an axially extending bore 7 which connects with one of
the radially extending bores 5. In this context the term
’axially’ may be interpreted as meaning parallel to the
direction of movement of the actuator 20. An upper end
of the axially extending bore 7 is closed by a removable
lid 8 which extends annularly around the nose end-block
2 and is held in place by a circular clip 9. An upper end
of the spring 6 abuts against the lid 8. A piston 10 is
provided at an opposite end of the spring 6 and abuts
against the spring. The piston 10 is partially contained
within the axially extending bore 7, but part of the piston
10 projects from a lower end of the axially extending bore
into the radially extending bore 5. The piston 10 is pro-
vided with a sloping lowermost surface which extends at
an angle of approximately 45° relative to the axial direc-
tion. Although the sloping surface 11 subtends an angle
of around 45° relative to the axial direction, the sloping
surface may subtend any other suitable angle. The slop-
ing surface may be considered to be an example of a
force transfer surface. Although only one spring 6, piston
10 and axially extending bore 7 is shown in figure 3, three
springs, pistons and axially extending bores are provided
(one being provided for each ball 4).
[0034] An actuator 20 and a rivet 21 are also shown in
figure 3. The actuator 20 is cylindrical, and the actuator
is received in the central bore 3 of the nose assembly
68. A bottom end of the actuator 20 is in contact with an
uppermost end of the rivet 21. Two sheets of material
22, 23 are shown in figure 3 (these may be considered
to be an example of a workpiece). The sheets of material
22, 23 are secured between a lowermost surface of the
nose end-block 2 and an uppermost surface of a fastener-
upsetting die (not shown).
[0035] The actuator 20 is moveable in the vertical di-
rection, and may be removed from the central bore 3 in
order to allow a rivet 21 to enter the cylindrical bore. When
a rivet 21 is introduced into the cylindrical bore, it travels
downwards within the cylindrical bore until it comes into
contact with the balls 4.
[0036] When the rivet 21 and actuator 20 are not
present in the central bore 3, the springs 6 and pistons
10 act to push the balls 4 in an inward radial direction.
The radial bores 5 include an inner portion 12 with a re-
ducing diameter, the reduction being sufficient that the
diameter of an inner end of each radial bore 5 is less than
the diameter of the balls 4. The balls 4 are therefore pre-
vented from being pushed out of the radial bores 5 by
the springs 6 and pistons 10. Instead, the balls 4 project
into the central bore 3 in the manner shown in figure 3.
[0037] In use, the actuator 20 is removed from the cen-
tral bore 3 in order to allow a rivet 21 to pass into the
cylindrical bore. The rivet 21 travels along the central
bore 3 (for example due to gravity or due to force exerted
by the actuator) until it rests upon the balls 4. The balls
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4 act as rivet retention means which prevent the rivet
from falling out of the central bore 3. The weight of the
rivet 21 is sufficiently low that the rivet does not cause
significant movement of the balls 4 in the outward radial
direction and thus does not cause significant compres-
sion of the springs 6.
[0038] The actuator 20 is reintroduced into the central
bore 3 after the rivet has been delivered into it. A bottom
end of the actuator 20 comes into contact with an upper-
most end of the rivet 21 as shown in figure 3. The actuator
20 and the balls 4 act together to ensure that the rivet 21
has the correct orientation to allow the rivet to be inserted
into the sheets of material 22, 23 (thereby fastening the
sheets of material together).
[0039] As the actuator 20 travels downwards the rivet
21 pushes the balls 4 radially outwards (into the radial
bores 5). The springs 6 resiliently bias the balls 4 against
the rivet 21, thereby helping to ensure that the rivet re-
tains the correct orientation during downward movement
of the actuator 20 and rivet. The springs 6 exert force in
the downward direction, a component of which is con-
verted by the sloping surfaces 11 into force which is ex-
erted on the balls 4 in the radial direction. The balls 4 are
constrained by the radial bores 5 to move in the radial
direction, and they exert force against the rivet 21 in the
radial direction. The balls 4 thus grip the rivet 21 and help
to ensure that the rivet retains the correct orientation.
[0040] Referring to figure 4, as the actuator 20 moves
further down into the central bore 3, the outwardly taper-
ing upper surface of the rivet 21 pushes the balls 4 further
into the radial bores 5, thereby causing further compres-
sion of the springs 6 via the pistons 10 and sloping sur-
faces 11. The balls 4 continue to assist in ensuring that
the rivet 21 retains the correct orientation (i.e. the orien-
tation shown in figure 4) as the rivet enters the upper
sheet of material 22.
[0041] Continued downward movement of the actuator
20 causes the rivet to pass from the central bore 3 into
the sheets of material 22, 23, thereby fastening the
sheets of material together. In doing so the actuator 20
pushes the balls 4 into the radial bores 5 so that the balls
4 do not impede movement of the actuator. Once the
rivet 21 has passed into the sheets of material 22, 23 the
actuator 20 is withdrawn from the central bore 3 in order
to allow a new rivet to pass into the cylindrical bore. With-
drawal of the actuator 20 from the central bore 3 allows
the balls 4 to travel radially inwardly under the bias pro-
vided by the pistons 10 and springs 6. The balls 4 thus
return to the positions shown in figure 3.
[0042] Providing the springs 6 in axially extending
bores 7 instead of providing the springs in radially ex-
tending bores (as is done in the prior art) is advantageous
because it allows the diameter of the nose end-block 2
to be reduced. This allows the fastener insertion appa-
ratus to insert a fastener into a workpiece at a location
which is closer to an obstacle than would be possible
using a fastener insertion apparatus having a conven-
tional nose end-block (e.g. allowing the apparatus to in-

sert a fastener into a narrower flange). A fastener inser-
tion apparatus which embodies the invention may thus
allow rivets to be used to provide fastening in locations
and on flanges or surfaces which could not be fastened
using a conventional fastener insertion apparatus.
[0043] Although the illustrated embodiment of the in-
vention is provided with three balls 4, four balls, five balls,
or any other suitable number of balls may be provided.
Each ball may be provided in a separate radial bore. Al-
ternatively, two or more balls may be provided within a
single radial bore. An embodiment of the invention in
which two balls are provided in each radial bore is show
in figures 5-7. Some features of the nose assembly
shown in figures 5-7 correspond with those described
above in relation to figures 3 and 4. Where this is the
case the features are provided with the same reference
numerals.
[0044] Figure 5 shows viewed from one side a nose
assembly 168 of a fastener insertion apparatus according
to an embodiment of the invention. An actuator 20 ex-
tends from an upper end of the nose assembly 168, and
two sheets of material 22, 23 are located beneath the
nose assembly 168. The nose assembly comprises a
nose end-block 102 within which a radially extending
bore 105 is provided. The radially extending bore 105 is
not cylindrical but instead has an elongate shape com-
prising substantially horizontal upper and lower surfaces
and substantially hemispherical sides. Two balls 104 are
located within the radial bore 105. The balls are prevent-
ed from rolling out of a radially inner end of the radial
bore 105 because the inner end of the radial bore has a
reduced height, the reduced height of the radial bore be-
ing less than the diameter of the balls. A piston 110 ex-
tends downwardly into the radial bore 105. The piston
110 is located behind the balls 104 (relative to a central
bore of the nose end-block 102) and is positioned be-
tween the balls such that it is in contact with both of them.
The piston 110 resiliently biases the balls 104 towards
the inner end of the radial bore. A bottom end of the piston
110 is frustoconical in shape and thus provides a sloping
surface 111 which contacts the balls 104. The sloping
surface 111 may be considered to be an example of a
force transfer surface. The sloping surface 111 may sub-
tend any suitable angle.
[0045] Figure 6 shows the nose assembly 168 viewed
in cross-section along the dotted line AA indicated in fig-
ure 5. From figure 6 it may be seen that the piston 110
is one of a pair of pistons, each of which is provided in
an axially extending bore 107. A spring 106 is located in
each axially extending bore 107, an upper end of the
spring abutting against a removable lid 108 which ex-
tends around the nose end-block 102. The removable lid
108 is held in place by a circular clip 109. A bottom end
of each spring 106 abuts against an upper surface of the
piston 110. The spring 106 resiliently biases the piston
110 downwards. The sloping surfaces 111 of the pistons
110 convert a component of downward force exerted by
the pistons to force exerted radially inwardly on the balls
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104 (i.e. towards the central bore 103). The radial bores
105 constrain movement of the balls 104, thereby ensur-
ing that the balls move towards the central bore 103 rath-
er than moving in some other undesired direction. The
springs 106 together with the radial bores 105 thus to-
gether resiliently bias the balls 104 against a rivet 21
located in the central bore 105 (the balls exert force
against the rivet in a substantially radial direction).
[0046] In use, the actuator 20 is withdrawn from the
nose assembly 68 in order to allow a rivet 21 to be in-
serted into the central bore 3. The springs 106, together
with sloping surfaces 111 of the pistons 110, push the
balls 104 radially inwardly such that they project into the
central bore. A rivet 21 is introduced into the central bore
3 and travels downwards in the cylindrical bore until it
meets the balls 104. The actuator 20 is reintroduced into
the cylindrical bore 3 and moved downwards until a bot-
tom end of the actuator is in contact with an uppermost
end of the rivet 21 (as shown in figure 6). The balls 104
together with the actuator 20 act to control the orientation
of the rivet 21 so that the rivet has the correct orientation
for insertion into the sheets of material 22, 23.
[0047] Referring to figure 7, the actuator 20 moves
downwards and pushes the rivet 21 downwards. The rivet
21 pushes the balls 104 radially outwardly as it travels
downwards in the central bore 3. The resilient bias pro-
vided by the springs 106 pushes the balls 104 against
the rivet 21, thereby keeping the rivet in the desired ori-
entation. As the rivet travels further downwards, the out-
wardly tapering shape of the head of the rivet 21 pushes
the balls 104 further radially outwards. The resilient bias
provided by the springs 106 continues to help to maintain
the rivet 21 in the desired orientation. The rivet 21 is
pushed by the actuator 20 out of the central bore 3 and
into the sheets of material 22, 23, thereby fastening the
sheets of material together. The balls 104 are pushed
radially outwards by the actuator 20 such that the balls
do not restrict movement of the actuator.
[0048] Once the rivet has been delivered from the nose
assembly 168, the actuator 20 is withdrawn from the nose
assembly to allow a new rivet to be introduced into the
central bore 3. When the actuator 20 is removed from
the central bore 3 the balls 104 are free to move radially
inwards under the resilient bias of the spring 106 to the
positions shown in figure 6.
[0049] An advantage of the embodiment of the inven-
tion shown in figures 5-7 is that balls 104 are only pro-
vided on two sides of the nose assembly 168 and the
nose assembly may be made narrower in locations where
no balls are present. The nose assembly 168 may for
example have a reduced diameter in a radial direction
which is transverse to the direction of movement of the
balls 104 (compared for example with the embodiment
shown in figures 3 and 4). Figure 8 shows an example
of a nose assembly 168a which comprises two pairs of
balls arranged as described above in relation to figures
5-7, and which has a reduced diameter. The nose as-
sembly 168a comprises a nose end-block 102a which is

provided with flat sides 182 (only one of which is visible
in figure 8). The flat sides 182 may allow the nose as-
sembly 168a to provide fastening at a location which is
closer to an obstacle than would be the case if the nose
assembly had a cylindrical perimeter. In an alternative
arrangement, instead of having two flats sides 182 the
nose assembly 168a may have only one flat side.
[0050] A further alternative embodiment of the inven-
tion is shown schematically in figure 9. In common with
the embodiment shown in figures 3 and 4, a nose as-
sembly 268 is provided with three radial extending bores
205, each of which contains a ball 204 that is biased
radially inwards and acts to keep a rivet 21 in a desired
orientation. A piston with a sloping surface to convert
axial movement of a spring into radial movement of the
balls is not provided. Instead, additional balls 229 (re-
ferred to hereafter as intermediate balls) are provided
between the balls 204 and a biasing member 206 formed
from a resilient material such as rubber or plastic. The
intermediate balls 229 are resiliently biased downwardly
by the biasing member 206. The spherical surfaces of
the intermediate balls 229 and of the radially movable
balls 204 converts this downward movement into radially
inward movement of the balls 204. The balls 204 are thus
biased against the rivet 21 and hold the rivet in the desired
orientation. Operation of the nose assembly 268 shown
in figure 9 is analogous to operation of the nose assembly
68 shown in figures 3 and 4. The rivet 21 shown in figure
9 has been pushed by the actuator 20 to a position in
which the rivet is fully engaged by the balls 204 (i.e. the
balls 204 are pressing against a stem of the rivet). The
balls 204 will continue to press against the rivet 21 until
the rivet moves beyond the balls.
[0051] Figure 10 shows in cross-section a nose as-
sembly 368 according to a further alternative embodi-
ment of the invention. Also shown in figure 10 is a pneu-
matic line 360 which connects a source of pneumatic
pressure to the nose assembly 368. The nose assembly
368 corresponds generally with the nose assembly
shown in figures 5-7, and corresponding reference nu-
merals are used for features which correspond with those
shown in those figures. An actuator 20 is used to push a
rivet 21 into sheets of material 22, 23. Balls 104 are re-
siliently biased against the rivet 21, thereby maintaining
the rivet in a desired orientation to allow the rivet to be
inserted into the sheets of material 22, 23. Axial bores
361 are provided in the nose assembly 368, the axial
bores being longer than the axial bores of the embodi-
ment shown in figures 5-7. Pistons 362 are provided in
the axial bores 361, the pistons acting via sloping sur-
faces 311 to resiliently bias the balls 104 radially inward.
Pneumatic actuators 363a,b are provided in the axial
bores 361 and provide an equivalent function to the
springs 106 shown in figures 5-7 (they are biasing mem-
bers). The right hand pneumatic actuator 363a is con-
nected via a pneumatic connection 364 to the pneumatic
line 360. The pneumatic line 360 any also be connected
the left hand pneumatic actuator 363b, for example via
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a channel which passes around the nose assembly 368.
Alternatively, a separate pneumatic line (not shown) may
be connected via a separate pneumatic connection to
the left hand pneumatic actuator 363b.
[0052] Operation of the apparatus shown in figure 10
is similar to operation of the apparatus shown in figures
5-7. However, the pneumatic actuators 363 provide the
advantage that the force which they apply to the pistons
362 maybe actively controlled (unlike the springs 106
shown in figures 5-7) by controlling the pressure provided
via the pneumatic line 360. The pressure supplied to the
pneumatic actuators 363 may for example be reduced
whilst the head of the rivet 21 is travelling past the balls
104. This is advantageous because it reduces the force
which is applied by the balls 104 to the head of the rivet
21, thereby reducing the likelihood that the balls cause
damage to the head of the rivet. The pressure supplied
to the pneumatic actuators 363 may for example be con-
trolled by a controller (not shown).
[0053] Figure 11 is a perspective view of a nose as-
sembly 468 according to a further alternative embodi-
ment of the invention. Also shown in figure 11 is an ac-
tuator 20 and a web 78 which hold rivets 21 and which
passes through a section 80 which is cut into the nose
assembly 468, thereby delivering rivets to the nose as-
sembly. A workpiece comprising a U-shaped flange 422
and an inverted U-shaped flange 423 is also shown in
figure 11. The nose assembly 468 comprises two balls
(not shown) which are located in bores 405. The bores
405 are provided on opposite sides of the nose assembly
468, and consequently only one bore 405 is visible in
figure 11.
[0054] Figure 12 shows the nose assembly 468 in
cross-section, the cross-section being selected such that
both balls 404 and bores 405 are visible. It may be seen
from figure 12 that the bores 405 extend radially from a
central bore 403 of the nose assembly 468. Springs 406
are located in axially extending bores 407, each of which
connects with a radially extending bore 405. In this con-
text the term ’axially’ may be interpreted as meaning par-
allel to the direction of movement of the actuator 20. An
upper end of each axially extending bore 407 is closed
by a removable lid 408 which extends annularly around
a nose end-block 402 of the nose assembly 468. The
removable lid 408 is held in place by a cylindrical tube
409 and a substantially annular clip 490. An upper end
of each spring 406 abuts against the lid 408. A piston
410 is partially contained within each axially extending
bore 407, with part of each piston 410 projecting from a
lower end of the axially extending bore into the radially
extending bore 405. An upper end of each piston 410
extends part way into each spring 406. A lower end of
each spring 406 presses against a lip 491 which is located
part way down each piston 410 and which defines the
beginning of a portion of the piston which has an in-
creased diameter (compared with the portion which ex-
tends into the spring). Each piston 410 is provided with
a sloping lowermost surface which extends at an angle

of approximately 45° relative to the axial direction. Al-
though the sloping surface 411 subtends an angle of
around 45° relative to the axial direction, the sloping sur-
face may subtend any other suitable angle. The sloping
surface may be considered to be an example of a force
transfer surface.
[0055] In use, in common with embodiments described
further above, the springs 406 and pistons 410 act to
push the balls 404 in an inward radial direction. The balls
are thereby resiliently biased against a rivet 21 in the
central bore 403. Since only two balls 404 are provided,
the orientation correction provided by the balls may be
less than that provided by a nose assembly in which three
or more balls are provided. For example, the balls 404
may provide limited rivet orientation control about a ro-
tational axis which passes horizontally through the rivet
21 and lies in the plane of figure 12. Control of the orien-
tation of the rivet 21 about this axis may be provided by
the actuator 20. As is shown in figure 13, a bottom end
of the actuator 20 comes into contact with an uppermost
end of the rivet 21. The actuator 20 and the balls 404 act
together to ensure that the rivet 21 has the correct ori-
entation to allow the rivet to be inserted into the sheets
of material 422, 423.
[0056] When two balls 404 are used, centralisation of
the rivet within the central bore 403 may be incomplete.
Referring to figure 12, the rivet 21 is centralised in a first
horizontal direction in the central bore 403 by the balls
404. However, as may be seen in figure 13 the rivet 21
is not centralised in a transverse direction, and may be
displaced to one side of the central bore 403. The hori-
zontal displacement of the rivet 21 in the central bore 403
may be sufficiently small that the rivet may be pushed
into a workpiece with a desired accuracy.
[0057] An advantage which arises from using only two
balls 404 may be understood by referring again to figure
11. The width of the nose end-block 402 is less in a hor-
izontal direction which is transverse to the radial bores
405 than would be the case if more balls were provided.
Although the different perspectives between figure 11
and figure 8 may make comparison between the embod-
iments of those figures difficult, it will be understood by
those skilled in the art that the nose end block 402 of the
embodiment shown in figure 11 may be made less wide
than the nose end block 102a of the embodiment shown
in figure 8 (for a given diameter of rivet).
[0058] The diameter of the central bore 403 may be
sufficiently narrow, taking into account the diameter and
length of rivets which will be used, that it is not possible
for a rivet to fall upside down as it travels along the central
bore.
[0059] A further alternative embodiment of the inven-
tion is shown in cross-section in figure 14. This embod-
iment of the invention may help to prevent rivets from
falling upside down in a central bore of a nose assembly.
Features which are present at several locations in the
nose assembly are labelled only on the left side in order
to avoid over complicating the figure. The nose assembly
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568 shown in figure 14 includes four sets of balls 504a-
c, balls of each set being spaced apart in an axial direc-
tion. The sets of balls 504a-c are distributed around a
central bore 503 of the nose assembly 568. Each set of
balls is contained in an axially extending bore 507. The
axially extending bore 507 includes an axially orientated
opening 512 which is sufficiently wide to allow the balls
504 to partially project from the opening but is sufficiently
narrow too prevent the balls from falling out of the open-
ing. The axially extending bore is sufficiently deep in a
radial direction to allow some movement of the balls 504
in the radial direction.
[0060] A piston 510a-c is located above each ball
504a-c of the set of balls. A first piston 510a and is located
between an upper ball 504a and a spring 506. Second
and third pistons 510b,c are located between adjacent
balls 504a-c. Each piston 510a-c includes a sloping sur-
face 511a-c which may be considered to be an example
of a force transfer surface. The sloping surface 511a-c
subtends an angle of around 45° relative to the axial di-
rection, but may subtend any other suitable angle. One
end of the spring 506 abuts against an upper surface of
the uppermost piston 510a and an opposite end of the
spring abuts against an upper end of the axial bore 507.
The spring 506 thus resiliently biases the uppermost pis-
ton 510a downwards, and the sloping surface 511a of
that piston pushes the ball 504a located beneath it radi-
ally inwardly such that it projects from the opening 512.
The uppermost ball 504a pushes the middle piston 510b
downwards, and the sloping surface 511b of that piston
pushes the middle ball 504b located beneath it radially
inwardly such that it projects from the opening 512. The
lowermost ball 504c is similarly pushed such that it
projects from the opening 512.
[0061] In use, a rivet 21 is introduced into the central
bore 503. The rivet does not travel down to the bottom
end of the central bore 503 but instead is retained by the
uppermost balls 504a. By preventing the rivet 21 from
falling to the bottom of the bore 503, the uppermost balls
504a reduce the likelihood that the rivet will fall upside
down in the central bore. The rivet 21 does not travel
further through the central bore 503 until it is pushed by
the actuator 20. The actuator 20 pushes the rivet 21
downwards through the central bore 503, and the balls
504a-c assist in maintaining the rivet in the correct ori-
entation whilst it is travelling through the central bore.
[0062] Figure 15 shows the nose assembly 568 of fig-
ure 14, but with the rivet 21 further down the central bore
503. The rivet 21 has become partially rotated, but is not
upside down. As will be apparent from consideration of
the positions of the lowermost balls 504c and the dimen-
sions of the rivet 21, the balls 504c prevent further rotation
of the rivet and therefore prevent the rivet from turning
upside down.
[0063] Figure 16 shows the nose assembly 568 of fig-
ures 14 and 15, but with the rivet 21 having had its ori-
entation corrected by the balls 504c and the actuator 20,
such that the rivet may be inserted into sheets of material

522, 523 with the correct orientation.
[0064] Although each set of balls comprises three balls
in figures 14-16, each set of balls may comprise any suit-
able number of balls (e.g. two balls, four balls, five balls
or more). Although the sets of balls are provided in axially
extending bores 507, they may be provided in bores
which include a non-axial component.
[0065] Force transfer surfaces other than the sloping
surfaces 510 may be used. The pistons may independ-
ently moveable (as illustrated) or may be connected to-
gether such that they move together.
[0066] Features of the embodiment shown in figures
14-16 may be combined with features of other embodi-
ments.
[0067] Although embodiments of the invention use
balls to control the orientation of the rivet rollers may be
used instead. A roller may for example be used instead
of each pair of balls 104 of the embodiment shown in
figures 5-7 or the embodiment shown in figure 10. Two
rollers may be provided in the nose assembly. Alterna-
tively, three or more rollers may be provided in the nose
assembly. The rollers may for example be provided with
a cylindrical surface which engages a rivet in use. Alter-
natively, the rollers may include a shaped surface such
as a concave curved surface. The rollers may for example
include a concave curved surface which is dimensioned
to receive part of a rivet.
[0068] An advantage of using balls rather than rollers
is that balls are generally cheaper than rollers. This is
because balls of many different sizes are manufactured
by various manufacturers and are widely available,
whereas rollers are less widely available. If rollers having
desired dimensions and/or shape and are not commer-
cially available then manufacturing of bespoke rollers
may be necessary.
[0069] In an embodiment, the nose assembly may be
provided with only two balls, the balls for example being
provided on opposite sides of a central bore of the nose
assembly. In an embodiment, the nose assembly may
be provided with only two rollers, the rollers for example
being provided on opposite sides of a central bore of the
nose assembly.
[0070] Embodiments of the invention described above
use balls or rollers to control the orientation of the rivet
at a bottom end of the nose assembly such that the rivet
has a desired orientation when it is inserted into a work-
piece. In alternative embodiments of the invention the
balls or rivets alternatively or additionally are provided at
other locations within the nose assembly. The balls or
rollers may be for example be provided further up the
nose assembly, for example adjacent to a location where
a rivet is introduced into the nose assembly, or part way
between that location and the bottom end of the nose
assembly. The balls or rollers may assist in ensuring that
a rivet has a desired orientation before arrives at the bot-
tom end of the nose assembly, and/or may assist in pre-
venting the rivet form tumbling into an upside down ori-
entation.
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[0071] Although the figures have all shown the nose
assembly 68, 101, 268, 368 in a vertical orientation, the
nose assembly may be provided in any orientation (the
orientation may change for different riveting jobs). There-
fore, the terms arising from the orientation of the nose
assembly are used in the description merely to aid de-
scription of the invention, and are not intended to imply
that any element of the apparatus must have a particular
orientation.
[0072] When the fastener insertion apparatus is hori-
zontal or is upside down, gravity will not cause the rivet
to travel towards the balls or rollers in the nose assembly.
Where this is the case, movement of the rivet through
the nose assembly may be provided by the actuator push-
ing the rivet.
[0073] The biasing force is provided in the embodi-
ments shown in figures 3-8 using mechanical springs,
and is provided in the embodiment shown in figure 9 using
rubber or plastic. These may be considered to be exam-
ples of passive biasing members. A further alternative
passive biasing member (not illustrated) may be a pneu-
matic spring. The biasing force is provided in the embod-
iment shown in figure 10 using a pneumatic actuator.
This may be considered to be an example of an active
biasing member. Biasing members from any embodi-
ment of the invention may be used in any other embod-
iment of the invention. Any other suitable biasing member
may be used. Although the springs shown in illustrated
embodiments of the invention are helical springs, any
other suitable form of spring may be used.
[0074] In described embodiments of the invention the
biasing members are oriented axially (i.e. oriented par-
allel to the direction of movement of the actuator). How-
ever, it is not essential that the biasing members are ori-
ented axially. The biasing members may for example be
oriented substantially axially, or may be oriented at an
angle which is between the radial direction and the axial
direction (e.g. having an angle of up to 10° relative to the
axial direction, having an angle of up to 20° from the axial
direction, etc). Orienting a biasing member such that it
subtends a significant angle relative to the axial direction
has the disadvantage however that it may increase the
diameter of the nose assembly.
[0075] In above embodiments of the invention the balls
or rollers are provided in what are referred to as radially
extending bores 5, 105, 205. In this context the term ’ra-
dially’ may be interpreted as meaning radial relative to a
central axis of the actuator 20. The bores may be sub-
stantially radial, i.e. may be generally radial but not pre-
cisely radial. The bores may be oriented in directions
which are substantially orthogonal to the direction of trav-
el of the actuator 20. The substantially orthogonal direc-
tions of the bores may be such that they intersect with
the central axis of the actuator 20 or may be such that
they do not intersect with the central axis of the actuator.
The bores may oriented in directions which are not sub-
stantially orthogonal to the direction of travel of the actu-
ator 20, although orientation of the bores in a direction

which has a significant non-orthogonal component may
reduce the effectiveness of the balls or rollers in control-
ling the orientation of the rivet.
[0076] In described embodiments of the invention the
sloping surface which acts as a force transfer surface
subtends an angle of 45° relative to the axial direction.
However, the force transfer surface may subtend any
suitable angle. Although the sloping surface has been
described as being planar or frustoconical, the sloping
surface may have any suitable shape and may for exam-
ple be curved.
[0077] Embodiments of the invention may use balls or
rollers to apply force to a head of a rivet (i.e. a flared
portion at the top of the rivet) and/or to apply force to a
stem of the rivet (i.e. a generally cylindrical portion be-
neath the head of the rivet). The invention may be used
in connection with rivets (or other fasteners) which have
heads of different styles, for example a pan or flat head
style or extended threaded head.
[0078] Described embodiments of the nose end-block
have either been cylindrical or generally cylindrical with
one or more flat sides. However, the nose end-block may
have any suitable shape.
[0079] The term ’central bore’ is used for convenience
to refer to the bore of the nose block through which a
rivet passes. It is not intended to imply that that bore must
be centrally located within the nose block.
[0080] Although embodiments of the invention are de-
scribed above in connection with rivets, embodiments of
the invention may be used in connection with other fas-
teners. The term "fastener" may be interpreted as includ-
ing rivets, screws, slugs, weld studs, mechanical studs
and other types of fastening devices.
[0081] The above described fastener insertion appa-
ratus may be considered to be examples of fastener de-
livery apparatus since they deliver a fastener to a work-
piece. Other fastener delivery apparatus (not illustrated)
which embody the invention may deliver a fastener such
as a weld stud or mechanical stud to a workpiece without
inserting the fastener into the workpiece.

Claims

1. A nose assembly configured to releasably hold a fas-
tener; characterised in that the nose assembly
comprises a plurality of balls or rollers and associat-
ed biasing members configured to provide a biasing
force which biases the balls or rollers such that they
engage with the fastener, wherein each biasing
member is configured to exert force in a first direction
and an associated ball or roller is configured to move
in a second direction which is different from the first
direction, and wherein a force transfer surface is pro-
vided between the ball or roller and the biasing mem-
ber, the force transfer surface acting to convert at
least a component of the force exerted by the biasing
member in the first direction into force exerted on
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the balls or rollers in the second direction.

2. The nose assembly of claim 1, wherein the second
direction is a substantially orthogonal direction rela-
tive a central axis of an actuator of the fastener de-
livery apparatus.

3. The nose assembly of claim 1 or claim 2, wherein
the second direction is substantially radial relative to
a central axis of an actuator of the fastener delivery
apparatus.

4. The nose assembly of any preceding claim, wherein
the first direction is substantially parallel to a direction
of movement of an actuator of the fastener delivery
apparatus.

5. The nose assembly of any preceding claim, wherein
the biasing member is a passive biasing member.

6. The nose assembly of claim 5, wherein the passive
biasing member comprises a mechanical spring, a
resilient material or a pneumatic spring.

7. The nose assembly of any of claims 1-4, wherein the
biasing member is an active biasing member.

8. The nose assembly of any preceding claim, wherein
the force transfer surface comprises a sloping sur-
face of a piston which engages with the ball or roller.

9. The nose assembly of any of claims 1 to 7, wherein
the force transfer surface comprises an intermediate
ball located between the biasing member and the
ball or roller.

10. The nose assembly of any preceding claim, wherein
two balls or rollers are provided in the nose assem-
bly, the balls or rollers being on opposite sides of a
central bore of the nose assembly.

11. The nose assembly of any preceding claim, wherein
three or more balls or rollers are distributed around
a central bore of the nose assembly.

12. The nose assembly of any of claims 1 to 9, wherein
two balls or rollers are provided adjacent to one an-
other on one side of a central bore of the nose as-
sembly and two balls or rollers are provided adjacent
to one another on an opposite side of a central bore
of the nose assembly.

13. The nose assembly of any preceding claim, wherein
each ball or roller is one of a set of a plurality of balls
or rollers which is provided along a central bore of
the nose assembly, a force transfer surface being
associated with each ball or roller.

14. The nose assembly of any of claims 1 to 12, wherein
the ball or roller is provided in a bore which extends
in the second direction, walls of the bore acting to
constrain movement of the ball or roller such that the
ball or roller moves in the second direction.

15. A fastener delivery apparatus comprising the nose
assembly of any preceding claim.

16. A method of delivering a fastener to a workpiece
comprising moving a fastener through a nose as-
sembly of a fastener insertion apparatus and into the
workpiece using an actuator, characterised in that
the orientation of the fastener is controlled at least
in part by a plurality of balls or rollers and associated
biasing members which provide a biasing force
which biases the balls or rollers such that they en-
gage with the fastener, wherein each biasing mem-
ber exerts force in a first direction and the ball or
roller moves in a second direction which is different
from the first direction, and wherein a force transfer
surface is provided between the ball or roller and the
biasing member, the force transfer surface acting to
convert at least a component of the force exerted by
the biasing member in the first direction into force
exerted on the ball or roller in the second direction.

17. The method of claim 16, wherein the method further
comprises joining the workpiece by inserting the fas-
tener into it.

Patentansprüche

1. Nasenbaugruppe, die dafür konfiguriert ist, lösbar
ein Befestigungselement zu halten, dadurch ge-
kennzeichnet, dass die Nasenbaugruppe mehrere
Kugeln oder Walzen und zugeordnete Vorspanne-
lemente, die dafür konfiguriert sind, eine Vorspann-
kraft, welche die Kugeln oder Walzen derart vor-
spannt, dass sie mit dem Befestigungselement in-
einandergreifen, bereitzustellen, umfasst, wobei je-
des Vorspannelement dafür konfiguriert ist, eine
Kraft in einer ersten Richtung auszuüben, und eine
zugeordnete Kugel oder Walze dafür konfiguriert ist,
sich in einer zweiten Richtung, die sich von der ers-
ten Richtung unterscheidet, zu bewegen, und wobei
eine Kraftübertragungsfläche zwischen der Kugel
oder Walze und dem Vorspannelement bereitge-
stellt wird, wobei die Kraftübertragungsfläche so
wirkt, dass sie wenigstens eine Komponente der
durch das Vorspannelement in der ersten Richtung
ausgeübten Kraft in eine in der zweiten Richtung auf
die Kugeln oder Walzen ausgeübte Kraft umwandelt.

2. Nasenbaugruppe nach Anspruch 1, wobei die zweite
Richtung eine im Wesentlichen senkrechte Richtung
im Verhältnis zu einer Mittelachse eines Stellan-

17 18 



EP 2 624 981 B1

11

5

10

15

20

25

30

35

40

45

50

55

triebs der Befestigungselement-Zuführungsvorrich-
tung ist.

3. Nasenbaugruppe nach Anspruch 1 oder Anspruch
2, wobei die zweite Richtung im Wesentlichen radial
im Verhältnis zu einer Mittelachse eines Stellan-
triebs der Befestigungselement-Zuführungsvorrich-
tung ist.

4. Nasenbaugruppe nach einem der vorhergehenden
Ansprüche, wobei die erste Richtung im Wesentli-
chen parallel zu einer Bewegungsrichtung eines
Stellantriebs der Befestigungselement-Zuführungs-
vorrichtung ist.

5. Nasenbaugruppe nach einem der vorhergehenden
Ansprüche, wobei das Vorspannelement ein passi-
ves Vorspannelement ist.

6. Nasenbaugruppe nach Anspruch 5, wobei das pas-
sive Vorspannelement eine mechanische Feder, ein
elastisches Material oder eine pneumatische Feder
umfasst.

7. Nasenbaugruppe nach einem der Ansprüche 1 bis
4, wobei das Vorspannelement ein aktives Vorspan-
nelement ist.

8. Nasenbaugruppe nach einem der vorhergehenden
Ansprüche, wobei die Kraftübertragungsfläche eine
abfallende Fläche eines Kolbens, die mit der Kugel
oder Walze ineinandergreift, umfasst.

9. Nasenbaugruppe nach einem der Ansprüche 1 bis
7, wobei die Kraftübertragungsfläche eine Zwi-
schenkugel umfasst, die zwischen dem Vorspanne-
lement und der Kugel oder Walze angeordnet ist.

10. Nasenbaugruppe nach einem der vorhergehenden
Ansprüche, wobei in der Nasenbaugruppe zwei Ku-
geln oder Walzen bereitgestellt werden, wobei sich
die Kugeln oder Walzen auf entgegengesetzten Sei-
ten einer Mittelbohrung der Nasenbaugruppe befin-
den.

11. Nasenbaugruppe nach einem der vorhergehenden
Ansprüche, wobei drei oder mehr Kugeln oder Wal-
zen um eine Mittelbohrung der Nasenbaugruppe an-
geordnet sind.

12. Nasenbaugruppe nach einem der Ansprüche 1 bis
9, wobei zwei Kugeln oder Walzen einander benach-
bart auf einer Seite einer Mittelbohrung der Nasen-
baugruppe bereitgestellt werden und zwei Kugeln
oder Walzen einander benachbart auf einer entge-
gengesetzten Seite einer Mittelbohrung der Nasen-
baugruppe bereitgestellt werden.

13. Nasenbaugruppe nach einem der vorhergehenden
Ansprüche, wobei jede Kugel oder Walze eine von
einem Satz von mehreren Kugeln oder Walzen ist,
der entlang einer Mittelbohrung der Nasenbaugrup-
pe angeordnet ist, wobei mit jeder Kugel oder Walze
eine Kraftübertragungsfläche verknüpft ist.

14. Nasenbaugruppe nach einem der Ansprüche 1 bis
12, wobei die Kugel oder Walze in einer Bohrung
bereitgestellt wird, die sich in der zweiten Richtung
erstreckt, wobei die Wände der Bohrung so wirken,
dass sie die Bewegung der Kugel oder Walze derart
einschränken, dass sich die Kugel oder Walze in der
zweiten Richtung bewegt.

15. Befestigungselement-Zuführungsvorrichtung, wel-
che die Nasenbaugruppe nach einem der vorherge-
henden Ansprüche umfasst.

16. Verfahren zum Zuführen eines Befestigungsele-
ments zu einem Werkstück, wobei das Verfahren
das Bewegen eines Befestigungselements durch ei-
ne Nasenbaugruppe einer Befestigungselement-
Zuführungsvorrichtung und in das Werkstück unter
Verwendung eines Stellantriebs umfasst, dadurch
gekennzeichnet, dass die Ausrichtung des Befes-
tigungselements wenigstens zum Teil durch mehre-
re Kugeln oder Walzen und zugeordnete Vorspan-
nelemente, die eine Vorspannkraft bereitstellen,
welche die Kugeln oder Walzen derart vorspannt,
dass sie mit dem Befestigungselement ineinander-
greifen, gesteuert wird, wobei jedes Vorspannele-
ment eine Kraft in einer ersten Richtung ausübt und
sich die Kugel oder Walze in einer zweiten Richtung,
die sich von der ersten Richtung unterscheidet, be-
wegt und wobei eine Kraftübertragungsfläche zwi-
schen der Kugel oder Walze und dem Vorspanne-
lement bereitgestellt wird, wobei die Kraftübertra-
gungsfläche so wirkt, dass sie wenigstens eine Kom-
ponente der durch das Vorspannelement in der ers-
ten Richtung ausgeübten Kraft in eine in der zweiten
Richtung auf die Kugeln oder Walzen ausgeübte
Kraft umwandelt.

17. Verfahren nach Anspruch 16, wobei das Verfahren
ferner das Verbinden des Werkstücks durch das Ein-
fügen des Befestigungselements in dasselbe um-
fasst.

Revendications

1. Ensemble de nez conçu pour maintenir de manière
libérable une attache; caractérisé par le fait que
l’ensemble de nez comprend une pluralité de billes
ou rouleaux et des éléments de sollicitation associés
conçus pour fournir une force de sollicitation qui sol-
licite les billes ou rouleaux de telle sorte qu’ils vien-
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nent en prise avec l’attache, chaque élément de sol-
licitation étant conçu pour exercer une force dans
une première direction et une bille ou un rouleau
associé étant conçu pour se déplacer dans une se-
conde direction qui est différente de la première di-
rection, et une surface de transfert de force étant
située entre la bille ou le rouleau et l’élément de sol-
licitation, la surface de transfert de force agissant
pour convertir au moins une composante de la force
exercée par l’élément de sollicitation dans la premiè-
re direction en une force exercée sur les billes ou
rouleaux dans la seconde direction.

2. Ensemble de nez selon la revendication 1, la secon-
de direction étant une direction sensiblement ortho-
gonale à un axe central d’un vérin de l’appareil de
distribution d’attaches.

3. Ensemble de nez selon la revendication 1 ou la re-
vendication 2, la seconde direction étant sensible-
ment radiale par rapport à un axe central d’un vérin
de l’appareil de distribution d’attaches.

4. Ensemble de nez selon l’une quelconque des reven-
dications précédentes, la première direction étant
sensiblement parallèle à une direction de mouve-
ment d’un vérin de l’appareil de distribution d’atta-
ches.

5. Ensemble de nez selon l’une quelconque des reven-
dications précédentes, l’élément de sollicitation
étant un élément de sollicitation passif.

6. Ensemble de nez selon la revendication 5, l’élément
de sollicitation passif comprenant un ressort méca-
nique, un matériau élastique ou un ressort pneuma-
tique.

7. Ensemble de nez selon l’une quelconque des reven-
dications 1-4, l’élément de sollicitation étant un élé-
ment de sollicitation actif.

8. Ensemble de nez selon l’une quelconque des reven-
dications précédentes, la surface de transfert de for-
ce comprenant une surface inclinée d’un piston qui
vient en prise avec la bille ou le rouleau.

9. Ensemble de nez selon l’une quelconque des reven-
dications 1 à 7, la surface de transfert de force com-
prenant une bille intermédiaire située entre l’élément
de sollicitation et la bille ou le rouleau.

10. Ensemble de nez selon l’une quelconque des reven-
dications précédentes, deux billes ou rouleaux étant
prévus dans l’ensemble de nez, les billes ou rou-
leaux se trouvant sur des côtés opposés d’un alésa-
ge central de l’ensemble de nez.

11. Ensemble de nez selon l’une quelconque des reven-
dications précédentes, trois ou plus de trois billes ou
rouleaux étant répartis autour d’un alésage central
de l’ensemble de nez.

12. Ensemble de nez selon l’une quelconque des reven-
dications 1 à 9, deux billes ou rouleaux étant prévus
adjacents l’un à l’autre sur un côté d’un alésage cen-
tral de l’ensemble de nez et deux billes ou rouleaux
étant prévus adjacents l’un à l’autre sur un côté op-
posé d’un alésage central de l’ensemble de nez.

13. Ensemble de nez selon l’une quelconque des reven-
dications précédentes, chaque bille ou rouleau fai-
sant partie d’un ensemble de plusieurs billes ou rou-
leaux qui sont disposés le long d’un alésage central
de l’ensemble de nez, une surface de transfert de
force étant associée à chaque bille ou rouleau.

14. Ensemble de nez selon l’une quelconque des reven-
dications 1 à 12, la bille ou le rouleau étant situé
dans un alésage qui s’étend dans la seconde direc-
tion, les parois de l’alésage ayant une action con-
traignante sur le mouvement de la bille ou du rou-
leau, de sorte que la bille ou le rouleau se déplace
dans la seconde direction.

15. Appareil de distribution d’attaches comprenant l’en-
semble de nez selon l’une quelconque des revendi-
cations précédentes.

16. Procédé de distribution d’une attache sur une pièce
travaillée, comprenant le déplacement d’une attache
à travers un ensemble de nez d’un appareil d’inser-
tion d’attaches et l’insertion de l’attache dans la pièce
travaillée en utilisant un vérin, caractérisé par le
fait que l’orientation de l’attache est contrôlée au
moins en partie par une pluralité de billes ou rouleaux
et des éléments de sollicitation associés qui fournis-
sent une force de sollicitation qui sollicite les billes
ou rouleaux de telle sorte qu’ils viennent en prise
avec l’attache, chaque élément de sollicitation exer-
çant une force dans une première direction et la bille
ou le rouleau se déplaçant dans une seconde direc-
tion qui est différente de la première direction, et une
surface de transfert de force étant située entre la
bille ou le rouleau et l’élément de sollicitation, la sur-
face de transfert de force agissant pour convertir au
moins une composante de la force exercée par l’élé-
ment de sollicitation dans la première direction en
une force exercée sur la bille ou le rouleau dans la
seconde direction.

17. Procédé selon la revendication 16, le procédé com-
prenant, en outre, l’assemblage de la pièce travaillée
en insérant l’attache dans la pièce.
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