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Description

The present invention relates to a fastener
feeder assembly for use with fastener driver
apparatus.

Power tools are used in a number of applications
for driving threaded or rotary entry fasteners into a
workpiece. For example, drywall panels, metal
panels or the like have to be affixed to wood or
metal studs or other support elements in con-
structing internal walls of a building. Rotary entry
fasteners, such as screws, can be used to affix such
panels to the support elements by driving the
fasteners through the panels into the support
elements. In many applications, a power screw-
driver is used for driving the screws through the
panels and into the support elements. These
screwdrivers may be electrically or pneumatically
powered. In either case, the power screwdriver
may include a housing with an integral handle and
a rotary driving bit extending from the housing. In
a conventional fastener driving operation, the bitis
adapted to be mated with a slot structure in the
head of the fastener to be driven. As the screw-
driver is moved toward the workpiece, the end of
the bit becomes disposed in the slot structure of
the screw and the screw is rotated and driven into
the workpiece. In order to position the fasteners for
driving by the bit of the screwdriver, individual
fasteners may be manually placed against the
workpiece and held there until the screwdriver bit
engages the fastener and the screw begins its
penetration into the workpiece. Alternatively, the
fastener might be held against the bit by having
the driver bit magnetized. Manual handling of
individual fasteners in this manner is slow, incon-
venient and undesirable.

The Applicants of the present application have
developed fastener feeding apparatus to feed and
properly position individual fasteners so that they
can be driven into a workpiece by a power
screwdriver. Two such devices are disclosed in
United States Patent Nos. 3,910,324 and 3,930,297.
The feeder mechanism disclosed in those patents
are of the mechanical type that advance a fiexible
strip or carrier of fasteners from a housing contain-
ing a coiled strip of fasteners. These feeder
mechanisms rely on the force exerted by the
operator during the driving stroke to feed the
fasteners.

EP-A-0 058 986 describes a fastener feeder
assembly for use with a fastener driving tool for
driving fasteners into a workpiece, the fastener
driving tool having a fastener driving means
including a driver operable along a predetermined
path through a manually operated driving stroke
during which one of said fasteners is removed
from a carrier on which the fasteners are retained,
each fastener having an end portion adapted to
engage the workpiece. The assembly for driving
fasteners includes a fastener feeding means for
feeding the carrier so that individual ones of said
fasteners is positioned in sequence into said
predetermined path for removal from the carrier
and driving into the workpiece by the driver during
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a driving stroke. A mechanical fastener retaining
means is optionally provided to maintain the
orientation of the fasteners with respect to the
workpiece as the fasteners are being driven into
the workpiece during a driving stroke.

The present invention provides a combination of
a fastener assembly and a fastener driving tool for
driving fasteners into a workpiece, the fastener
driving tool having a fastener driving means
including a driver operable along a predetermined
path through a driving stroke during which one of
said fasteners is removably retained on a carrier
and having an end portion adapted to engage the
workpiece, the fastener assembly including a
fastener feeding means on said fastener assembly
for feeding individual ones of said fasteners in
sequence into said predetermined path and
mechanical fastener retaining means for releas-
ably retaining one of said fasteners in said pre-
determined path, said fastener assembly charac-
terised by control means including extend and
retract means coupied to said fastener driving
means and said fastener feeding means for effect-
ing synchronized operation of said driver and the
fastener feeding means said control means having
cycles of operation, each of said cycles including a
first static mode during which said extend and
retract means are positioned such that said one of
said fasteners is releasably retained in said
fastener retaining means, a second mode during
which said extend means is advanced and causes
said driver to remove said one of said fasteners
from said fastener retaining means and to drive
said one of said fasteners into the workpiece and a
third mode during which said retract means
withdraws said driver, said fastener feeding
means feeds an additional fastener into said
predetermined path and said extend means
advances said driver to engage and to transfer said
additional fastener from said carrier to said
fastener retaining means such that said control
means is in said first static mode.

Typically, a pneumatically controlied and
operated fastener assembly and fastener driving
tool combination results for supplying and posi-
tioning fasteners, such as screws having a head
and a threaded shank portion, so that the fasteners
can be driven into a workpiece by the power
screwdriver.

One way of carrying out the present invention
will now be described by way of example, and not
by way of limitation with reference to drawings
which show one specific embodiment of afastener
feeder assembly in combination with a fastener
driving tool of the present invention. in the draw-
ings:-

FIG. 1 is a side view of the fastener driving
assembly;

FIG. 2 is a front view of the assembly of Fig. 1;

FIG. 3 is a sectional view taken along line 3—3 of
Fig. 1;

FIG. 4 is a sectional view taken along line 4—4 of
Fig. 3;

FIG. 5is a sectional view taken along line 5—5 of
Fig. 3;
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FIG. 6 is a partial sectional view of the assembly
of Fig. 1 illustrating the assembly in its static or
ready mode.

FIG. 7 is a partial sectional view of the assembly
of Fig. 1 iliustrating the assembly when a screw is
being driven into a workpiece;

FIG 8 is a partial sectional view of the assembly
of Fig. 1 illustrating the assembly when another
screw is being incrementally advanced into the
nose assembiy;

FIG. 9 is a schematic diagram of the air circuitry
for the feeder and driver mechanism portion of
the assembly of Fig. 1 in a static or ready mode;

FIG. 10 is a schematic diagram of the air
circuitry for the feeder and driver mechanism
portion of the assembly of Fig. 1 in a fire mode;

FIG. 11 is a schematic diagram of the air
circuitry for the feeder and driver mechanism
portion of the assembly of Fig. 1 during a first
portion of a return mode of the assembly; and

FIG. 12 is a schematic diagram of the air
circuitry for the feeder and driver mechanism
portion of the assembly of Fig. 1 during the
second portion of the return mode of the
assembly.

Referring now to the drawings, therein is dis-
closed a fastener driving assembly including a
fastener driving tool 20 having attached thereto a
fastener feeder assembly which is generally
designated as 22 and which inciudes a driver
mechanism 36. The feeder and driver assembly
22 further includes a magazine assembly 24 in
which is housed a fastener strip 26 comprised of a
carrier member 28 and a plurality of fasteners 30.
The fastener strip 26 is fed into a nose assembly
32 of the feeder and driver assembly 22 wherein
one of the fasteners 30, such as a fastener 30a
{Fig. 6), is positioned so that it can be driven into a
workpiece (not shown), such as a wall panel or
the like. The fastener 30a is driven into the
workpiece by a driver member or bit 34 which is
rotated by the fastener driving tool 20. The pneu-
matically operated feeder and driver mechanism
36 forming a part of the feeder and driver
assembly 22 is attached to a front end 38 of the
fastener driving tool 20 and has the nose
assembly 32 mounted thereon.

As will be described in more detail hereinafter,
the feeder and driver assembly 22 is normally in a
standby or static mode as illustrated in FIG. 6 of
the drawings with a fastener 30a disposed in and
projecting from the nose assembly 32 so as to be
in a position to be driven into a workpiece. Upon
the actuation of a trigger 40 of the fastener driving
tool 20, the bit 34 is rotated and an operator of the
tool 20 pushes the fastener driving tool 20
towards the workpiece so that the fastener 30a is
forced to the left as illustrated in FIG. 7 of the
drawings and is driven into a workpiece. Once the
fastener 30a is inserted into the workpiece to a
proper depth as determined by an adjustable stop
screw 42, the feeder and driver mechanism 36
moves the fastener driving tool 20 and thereby
the bit 34 to the right as viewed in FIG. 1 during a
fire mode and a first portion of a return mode of
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the feeder and driver assembly 22. As a resuit, the
bit 34 is returned to the position illustrated in FIG.
8 of the drawings. During a second portion of the
return mode, the fastener strip 26 is incrementally
advanced so that the next one of the fasteners 30,
such as fastener 30b, is positioned in the nose
assembly 32 as illustrated in FIG. 8 of the draw-
ings. Thereafter, the feeder and driver mechanism
36 moves the fastener driving tool 20 and thereby
the bit 34 toward the fastener 30b whereby the
fastener 30b is removed from the fastener strip 26
and advanced to a position illustrated in FIG. 6
with respect to the fastener 30a. The feeder and
driver assembly 22 is again in its static or ready
mode so that the fastener 30b can be driven into a
workpiece.

The fastener driving tool 20 shown in FIG. 1is a
pneumatic power screwdriver and is adapted to
drive fasteners, such as the fasteners 30, which in
the disclosed embodiment are screws, into dry-
wall panels and the metal or wood studs onto
which such panels are mounted. The fastener
driving tool 20 includes a housing 44 from which
extends a handle portion 46. Air from a
pressurized source of air, such as a compressor, is
supplied to a pneumatically operated motor (not
shown) located in the housing 44 and enables the
motor to provide a rotary motion to a bit holder 48
through a clutch 50 when the trigger 40 is
depressed. While the disclosed fastener driving
tool 20 is pneumatically operated, standard elec-
tric screwdrivers can be used as the driving tool in
the same manner as the disclosed pneumaticaily
operated screwdriver 20.

The front portion 38 of the fastener driving tool
20 is secured to a mounting block 52 forming a
part of the feeder and driver mechanism 36,
which mounting block 52 has an opening 54 into
which the front end 38 of the fastener driving tool
20 can be positioned. Upon being so positioned, a
retaining screw 56 compresses the opening 54 so
as to hold the front end 38 of the fastener driving
tool 20 in the opening 54.

The feeder and driver mechanism 36 also has a
cylinder housing 58 in which is disposed pneu-
matic circuitry for controliing the operation of the
feeder and driver assembly 22. As can be best
seen in FIGS. 4 and 5 of the drawings, the cylinder
housing 58 includes guide cylinders 60 and 62. A
guide rod 64 is movably mounted within the
cylinder 60 by a bearing 66 and is attached to the
mounting block 52 by a screw 68. Another guide
rod 70 is mounted to the mounting block 52 by a
screw 72 and moves within the cylinder 62 in the
cylinder housing 58. The guide rods 64 and 70 aid
in guiding the mounting block 52 as it moves
relative to the cylinder housing 58 during the
operation of the feeder and driver mechanism 36.

The cylinder housing 58 also includes an extend
cylinder 74 in which is movably mounted an
extend piston 76 having an O-ring 78 to seal a
portion of the cylinder 74. The extend piston 76 is
also secured to the mounting block 52 by a screw
80. During the fire mode and a portion of the
return mode, the extend piston 76 causes the
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mounting block 52 to move to the position shown
in FIGS. 4 and 5.

The feeder and driver mechanism 36 includes a
retract rod 82 which is secured to the mounting
block 52 by a screw 84. A retract piston 86 is
movably mounted about the retract rod 82 and a
piston seal 88 forms a seal about the rod 82. A
fastener 90 attached to the end of the retract rod
82 forces the retract piston 86 to move to the right
as viewed in FIG. 5 as the retract rod 82 moves in
that direction. The retract piston 86 travels within
a retract cylinder 92 within the cylinder housing
58. The retract rod 82 pulls the mounting block 52
to its static position during the second portion of
the return mode.

A fastener strip feeder mechanism 94 is dis-
posed within the cylinder housing 58. The feeder
mechanism 94 includes a paw! cylinder 96 which
extends vertically in the cylinder housing 58 and
in which is movably mounted a pawl piston 98. A
feed pawl 100 is mounted within the pawl piston
98. The movement of the piston 98 within the
pawl cylinder 96 is controlled by a feed piston 102
which is movably mounted within a feed cylinder
104. A chain link 106 is secured to the feed piston
102 by a feed pin 108 and a fastener 110. The
chain link 106 is attached to a feed pivot plate 112
which pivots on a pivot 114 within a cavity 116 in
the cylinder housing 58. The pivot plate 112 is
attached to the pawl piston 98 by another chain
link 118. Since the feed piston 102 is secured to
the pawl piston 98 by means of the chain links 106
and 118 and the pivot plate 112, movement of the
piston 102 from left to right in FIG. 4 translates
into an up and down motion of the piston 98
within the feed cylinder 96. As a result, the
cylinder housing 58 occupies a minimum amount
of space between its front end 120 and its rear end
122 such that the entire length of the feeder and
driver assembly 22 is minimized.

The cylinder housing 58 aiso houses a stop
valve 124 disposed within a stop valve cylinder
126. The stop valve 124 is actuated by the stop
screw 42 and controls the extent to which the
mounting block 52 moves towards the front end
120 of the cylinder housing 58 while one of the
fasteners 30 is being driven into a workpiece.

The cylinder housing 58 in addition has a
channel 128 through which the driver bit 34
extends (FIG. 5). The driver bit 34 is held in the bit
holder 48. A spring 130 is disposed about the bit
holder 48 between the cylinder housing 58 and
the mounting block 52. The spring 130 is com-
pressed as the mounting block 52 is moved
towards the front end 120 of the cylinder housing
58 during the installation of one of the fasteners
30 and assists in returning the mounting block 52
to the position shown in FIGS. 4 and 5 of the
drawings during the fire mode and the first
portion of the return mode.

A cover plate 132 is secured to the rear end 122
of the cylinder housing 58 by fasteners 134 and
136. In order that personnel are not exposed
during the operation of the fastener feeder and
driver assembly 22 to the rods 64 and 70, the
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pistons 82 and 76 and the bit holder 48, the feeder
and driver assembly 22 includes a guard 138
which is attached to the mounting block 52 by
screws 140 and 142 and moves about the cylinder
housing 58 when the mounting block 52 moves
relative to the cylinder housing 58 during the
operation of the feeder and driver assembly 22.

The magazine assembly 24 is maintained rela-
tive to the driving tool 20 by securing it to the
mounting block 52 by means of a downwardly
projecting leg 144 which is secured to the mount-
ing block 52 by a fastener 146. The leg 144 is
attached to a socket 148 projecting from a hous-
ing 150 of the magazine assembly 24. The hous-
ing 150 preferably is formed of a relatively light-
weight, yet strong material such as a suitable
plastic or the like. The housing 150 is generally
circular in outline so that it can receive the
fastener strip 26 when it is rolled into a coil. In this
connection, a lower peripheral wall 152 of the
housing 150 may be swung about a hinge 154 and
is latched in a closed position by a latch assembly
166. When the latch 156 is released, the door 152
can be swung about the hinge 154 so that the
inner part of the housing 150 is accessible and can
be filled with a coiled fastener strip 26. When the
door 152 is again secured in its closed position as
shown in FIG. 1 of the drawings, a portion of the
fastener strip 26 is fed out of the housing 150 to
the nose assembly 32. The portion of the fastener
strip 26 extending between the housing 150 and
the nose assembly 32 is twisted through a sub-
stantial angle so that there is no interference
between the fastener strip 26 and a workpiece and
the fastener strip 26 can flex as the driving tool 20
and the magazine assembly 24 moves relative to
the nose assembly 32.

As illustrated in connection with fasteners 30a,
30b and 30c, each fastener 30 includes a shank
portion 158, at least a portion of which is
threaded, a tip 160 at the entry end of the shank
portion 158 and a head 162 at the opposite end of
the shank 158. The head 162 is provided with a
drive slot structure which is complementary to a
tip portion 164 of the driver bit 34. When the tip
portion 164 of the bit 34 is inserted into the
complementary drive slot of the head 162, the
rotation of the driver bit 34 causes the fastener 30
to be rotated in accordance with known practices.

The fastener strip 26 is of the type disclosed in
United States Patent No. 3,885,669, assigned to
the Applicants of the present application. The
fastener strip 26 includes the carrier member 28
which is in the form of an elongated strip of
flexible plastic material. The carrier member 28 is
continuous throughout the length of the fastener
strip 26 and, as illustrated in connection with the
fastener 30c in Fig. 1, includes a tab 166 which
extends from one side of the carrier strip 28 and
which is designed to receive the fastener 30c in a
slot located in the tab 166 such that the fastener
30c is frictionally retained therein with the shank
portion 158 of the fastener 30c extending
generally parallel to the plane of the carrier
member 28. The fastener strip 26 can be provided

[y
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with a tab extending from the other end of the
carrier member 28 in order that the fasteners 30
are more securely affixed to the fastener strip 26.
The carrier member 28 aiso is provided with a
series of openings 168, one of which openings is
longitudinally placed along the carrier member 28
between each of the tabs 166. The openings 168
are adapted to receive the feed pawl 100 in order
for the fastener strip 26 to be incrementally
advanced during the operation of the feeder and
driver assembly 22.

As previously indicated, the feeder and driver
mechanism 36 which forms a part of the feeder
and driver assembly 22 is a pneumatically
operated mechanism. Pressurized air from an air
reservoir, such as a compressor or the like, is
supplied to a port 170 on the lower portion of the
cylinder housing 58 via an appropriate hose or the
like (not shown). The operation of the pneu-
matically operated feeder and driver mechanism
36 will become more apparent with reference to
FIGS. 8—12 which disclose in schematic form the
pneumatic circuitry for the feeder and driver
mechanism 36 during various modes or phases of
tzhze operation of the feeder and driver assembly

More specifically, and with reference to FIG. 9
of the drawings, the feeder and driver assembly
22 is shown therein in its static or ready mode so
that one of the fasteners, such as the fastener 30a
shown in FIG. 6, is ready for being driven into a
workpiece. In this regard, the fastener 30a is held
in a nose chuck 172 consisting of jaws 174 and
176.

The jaws 174 and 176 are biased to hold the
fastener 30a as shown in FIG. 6 so that the
fastener 30a has a portion of its shank 158
extending out from a nose guard 178. When the
feeder and driver assembly 22 is in the static
mode disclosed in FIGS. 6 and 9 of the drawings,
the bit 34 has its tip portion 164 inserted into the
head 162 of the fastener 30a. Advantageously,
since the top 160 of the fastener 30a extends out
from the workpiece engaging surface of the nose
guard 178 prior to being driven into a workpiece,
the fastener 30a may be positioned within a pilot
hole in the workpiece into which it is to be driven
or against the workpiece, if no pilot hole is formed
therein, prior to the fastener 30a being rotated
and driven by the bit 34. It is noted that when the
fastener 30a has been positioned as shown in FIG.
6, the fastener 30a has been removed from the
fastener strip 26 as will be discussed in more
detail below.

When the feeder and driven assembly 22 is in
its static mode as illustrated schematically in FIG.
9, reservoir air (i.e., pressurized air) is supplied
through an air duct 180 to the portion of the
cylinder 104 between an O-ring 182 sealing the
cylinder 104 and O-ring 184 on the feed piston
102. The reservoir air is also supplied through a
duct 186 to the portion of the cylinder 126
between O-rings 188 and 190 on the stop valve
124 and from there through another duct 192 to
the portion of the feed cylinder 104 between an O-
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ring 194 on the feed piston 102 and an O-ring 195
which seals the cylinder 104 along the cover plate
132. That portion of the feed cylinder 104 is
connected via a duct 196 to the retract cylinder 92
so that reservoir air is supplied to the retract
cylinder 92 between the piston seal 88 and the
retract piston 86.

Air vents 198, 200, and 202 are provided in the
cylinder housing 58 to connect various portions of
the pneumatic circuitry to atmosphere. In the
static mode illustrated in FIG. 9, the air vent 198
vents that portion of the stop valve cylinder 126
between the O-ring 190 and an O-ring 204 to
atmosphere. Since that portion of the stop valve
cylinder 126 between the O-rings 190 and 204 is
connected to the extend cylinder 74 by a duct 206,
the portion of the extend cylinder 74 to the left, as
viewed in FIG. 9, of the O-ring 78 on the extend
piston 76 is at atmospheric pressure. The air vent
200 connects the portion of the stop valve
cylinder 126 to the left, as viewed in FIG. 9, of the
O-ring 188 to atmosphere. A duct 208 connects
that portion of the stop valve cylinder 126 and
therefore the vent 200 to the portion of the extend
cylinder 74 to the right of the O-ring 78. Con-
sequently, the entire extend piston cylinder 74 is
at atmospheric pressure. The air vent 202 is
coupled to the feed piston cylinder 104 between
the O-rings 184 and 194 resulting in that portion
of the piston cylinder 104 being maintained at
atmospheric pressure.

In the static mode, the retract rod 82 positions
the mounting block 52 as illustrated in FiG. 9 of
the drawings due to the fact that reservoir air
supplied to the cylinder 92 forces the retract
piston 86 against a spacer 210. In addition, the
feed piston 102 positions the pawl piston 98 and
consequently the feed pawl 100 in the position
shown in FIG. 9 such that one of the fasteners 30
will be in alignment with the driver bit 34. The
feed piston 102 is placed in this position due to
the fact that reservoir air supplied to the larger
diameter of the feed piston 102 between the O-
rings 194 and 195 overcomes the force exerted by
the reservoir air that is supplied to the smaller
diameter portion of the feed piston 102 between
the O-rings 182 and 184. Since the entire extend
cylinder 74 is vented to atmosphere, the extend
piston 76 is allowed to move within the cylinder
74 as the mounting block 52 is moved to the leftin
FIG. 9 by the retract piston 82. The stop vaive 124
is in its ready mode as shown in FIG. 9 due to the
presence of reservoir air between the O-rings 188
and 190.

When the feeder and driver assembly 22 is in its
static mode, an operator can drive a fastener,
such as the fastener 30a shown in FIG. 6, into a
workpiece. This is accomplished by the operator
actuating the trigger 40 so that the fastener driver
tool 20 rotates the bit holder 48 which in turn
causes the driver bit 34 to rotate. The operator
then pushes against the handle 46 of the fastener
driving tool 22 causing the mounting block 52 to
move toward the workpiece. This movement of
the mounting block 52 forces the bit holder 48 and
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the bit 34 to push against the fastener 30a and the
fastener 30a is thereby installed into the work-
piece. During this process, the fastener 30a forces
open the jaws 174 and 176 of the nose chuck 172
as illustrated in FIG. 7 of the drawings. Once the
fastener 30a has been driven into the workpiece
an appropriate distance, an end 212 of the stop
screw 42 engages a stem 214 of the stop valve 24
projecting through the cover plate 132. As a
result, the stop valve 24 is moved to the position
shown in FIG. 10 of the drawings initiating what
can be termed the fire mode of the feeder and
driver assembly 22,

The stop screw 42 can be adjusted relative to
the mounting block 52 and locked in place by a
lock nut 216. Consequently, the stop valve 124
acts as a depth control to determine the depth to
which one of the fasteners 30 will be driven into a
workpiece. More specifically, the location of the
mounting block 52 when the fire mode is initiated
as illustrated in FIG. 10 of the drawings deter-
mines the extent to which the bit 34 has driven a
fastener, such as the fastener 30a in FIG. 7, out
from the nose assembly 32 into a workpiece. If the
stop screw 42 is adjusted so that the end 212 of
the stop screw 42 is further to the left as viewed in
FIG. 9, the end 212 will engage the stem 214 when
the mounting block 52 is further to the right as
viewed in FIG. 9. In this event, the fasteners 30
being driven into a workpiece will not be driven
into the workpiece as deep as when the stop
screw 42 is adjusted so that the tip 212 of the stop
screw 42 is further to the right as viewed in FIG. 9.

When the stop valve 124 is moved towards the
position shown in FIG. 10 of the drawing, the O-
ring 188 passes the air vent 200 such that the duct
182 is vented to atmosphere resulting in the
venting to atmosphere of the portion of the feed
cylinder 104 between the O-ring 194 and the
piston seal 195. Since reservoir air is still supplied
through the duct 180 to the feed piston 104
between the O-rings 182 and 184, the feed piston
102 will move in the direction indicated by the
arrows in FIG. 10 of the drawings. This movement
of the feed piston 102 causes the feed pivot plate
112 to pivot about the pivot 114 pulling, via the
chain link 118, the paw! piston 98 downwardly, as
viewed in FIG. 10, in the feed cylinder 96. When
the pawl piston 98 moves in this manner, the feed
pawl 100 moves downwardly as viewed in FIGS. 1
and 10 along the carrier member 28 of the
fastener strip 26 that is held against the feed pawl
100 in the nose assembly 32. However, since the
feed pawl 100 has a cam surface 218 which
permits the pawl 100 to slip past the opening 168
in the carrier member 28 when the feed piston 98
is moved as illustrated in FIG. 10, the feed pawl
100 does not move the fastener strip 26.

As the feed piston 102 moves to the right as
viewed in FIG. 10, the O-ring 194 passes the air
duct 196 so that the air duct 196 becomes vented
to atmosphere because it is now connected to the
air vent 202. Consequently, the retract cylinder 92
between the retract piston 86 and the piston seal
88 is placed at atmospheric pressure so that the
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retract piston 86 can be moved towards the piston
seal 88. The movement of the stop valve 124 also
results in the movement of the O-ring 190 past the
duct 186 so that reservoir air is now supplied to
the stop valve cylinder 126 between the O-rings
190 and 204. Reservoir air is also supplied via duct
206 to the extend cylinder 74 to the left of O-ring
78 as viewed in FIG. 10. Since the extend cylinder
74 to the right of the O-ring 78 is maintained at
atmospheric pressure, via an opening in the cover
plate 132 about the extend cylinder 74, the extend
piston 76 is forced to the right as viewed in FIG. 10
of the drawings. The movement of the extend
piston 76 in this manner forces the mounting
block 52 to the right as viewed in FIG. 10. This
movement of the mounting block 52 is guided by
the guide rods 64 and 70.

The mounting block 52 continues to move to
the right. FIG. 11 of the drawings schematically
illustrates the feeder and driver mechanism 36 at
a point in time during what can be termed a first
portion of the return mode of the feeder and
driver assembly 22. During this portion of the
return mode, reservoir air continues to be sup-
plied to the extend cylinder 74 forcing the extend
piston 76 further to the right as viewed in FIG. 11.
As the mounting block 52 moves to the right as
viewed in FIG. 11, the fastener 90 on the retract
rod 82 engages the retract piston 86 and moves it
away from the spacer 210 so as to move it toward
the piston seal 88 as illustrated in FIG. 11 of the
drawings. During this portion of the return mode
of the feeder and driver assembly 22, the feed
piston 102 is maintained in the position shown in
FiG. 11 so that the feed pawl 100 is in its lowered
position illustrated in FIG. 11 and is in alignment
with the next one of the openings 168 in the
carrier member 28 of the fastener strip 26 so that
it will be in a position to incrementally advance
the carrier member 28 when the feeder and driver
assembly 22 enters the second portion of its
return mode. The stop valve 124 remains in its
depressed or actuated position due to the fact that
reservoir air continues to be supplied to the stop
valve cylinder 126 between O-rings 190 and 204
and the remaining portions of the stop valve
cylinder 126 are maintained at atmospheric
pressure. It is noted that at the point in time
during the return mode illustrated in FIG. 11, the
O-ring 78 on the extend piston 76 is still to the left
of the duct 208. As the extend piston 76 is forced
further to the right as viewed in FIG. 11, the O-ring
78 will move past the duct 208 resuiting in the
feeder and driver assembly 22 transferring into
the second portion of its return mode.

As the extend piston 76 moves to the right as
viewed in FIGS. 11 and 12 of the drawings and the
O-ring 78 passes the duct 208, reservoir air in the
extend cylinder 74 is communicated via duct 208
to the portion of the stop valve cylinder 126 to the
left of O-ring 188. The stop valve 124 is thereby
forced toward the right in FIG. 12 to its ready
position illustrated in FIG. 12. When the stop valve
124 has been so moved, the portion of the stop
valve cylinder 126 to the left of O-ring 188 is
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vented to atmosphere because it is now in com-
munication with the air vent 200. In addition, the
portion of the extend cylinder 74 to the left of the
O-ring 78 is also vented to atmosphere because it
is coupled to the air vent 200 through the lefthand
portion of the stop valve cylinder 126 and the duct
208. Since no reservoir air is supplied to the
extend cylinder 74, the extend piston 76 will cease
moving to the right as viewed in FIG. 12 such that
the mounting block 52 no longer will be moved in
that direction. At this point in time, the bit holder
130 has also been retracted to the right in FIG. 12
so that the bit 34 is positioned as illustrated in FIG.
8 of the drawings.

Once the stop valve 124 is returned to its ready
position illustrated in FIG. 12, reservoir air that is
being supplied via the duct 186 to the stop valve
cylinder 126 between the O-ring 188 and 190 is
now supplied to the duct 192 because the duct
186 is now in communication with the portion of
the stop valve cylinder 126 between the O-rings
188 and 190. Consequently, reservoir air is sup-
plied to the feed piston cylinder 104 between the
O-rings 194 and 195. Since the feed piston 102 has
a larger diameter in the area of the O-ring 194 as
compared to the diameter of the feed piston
between the O-rings 182 and 184, the feed piston
104 is forced to move to the left as viewed in FIG.
12 of the drawings. This results in the movement
of the feed assembly 94 such that the pivot plate
112 is pivoted about the pivot 114 as shown by
the arrow on the pivot plate 112 in FIG. 12. The
feed piston 98 moves upwardly in the feed
cylinder 96 so that feed pawl 100 also is moved
upwardly in FIG. 12 to the position shown in FIG.
12. The movement of the feed pawl 100 in this
manner results in the cam surface 218 engaging
one of the openings 168 in the carrier member 28
of the fastener strip 26 and the fastener strip 26 is
incrementally advanced upwardly as viewed in
FIG. 1 of the drawings. The incremental advance
of the fastener strip 26 in this manner results in
the next one of the fasteners 30 to be positioned
in alignment with the bit 34 as illustrated in FIG. 8
of the drawing.

As the feed piston 104 is moved in this manner,
the O-ring 194 passes the duct 196 and reservoir
air is supplied from the feed cylinder 104 through
the duct 196 to the retract cylinder 92 between the
retract piston 86 and the piston seal 88. The
supplying of reservoir air to the retract cylinder 92
in this manner forces the retract piston 86 to
move to the left as viewed in FIG. 12 and the
retract piston 86 engages the fastener 90 forcing
the retract rod 82 to also move towards the left as
viewed in FIG. 12 of the drawing. Movement of
the retract rod 82 forces the mounting block 52 to
also move to the left as viewed in FIG. 12.

The movement of the mounting block 52 is not
inhibited by the extend piston 76 because the
extend cylinder 74 is maintained at atmospheric
pressure since the air vent 198 is now coupled to
the lefthand portion of the extend cylinder 74
through the duct 206. As the mounting block 52
moves to the left in FIG. 12 toward its static or
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ready position as illustrated in FIG. 9 of the-
drawings, the bit holder 130 and therefore the bit
34 are moved toward the fastener 30b as shown
in FIG. 8 which has been positioned in the nose
assembly 32 in alignment with the bit 34 by the
incremental advance of the carrier member 28 of
the fastener strip 26 due to the movement of the
feed pawl 100.

The mounting block 52 will proceed to move
toward the rear end 122 of the cylinder housing 58
due to the continued supplying of reservoir air to
the retract cylinder 92 between the retract piston
86 and the piston seal 88. The mounting block 52
will come to its static or ready position as illus-
trated in FIG. 9 when the retract piston 86 engages
the spacer 210. Prior to the mounting block 52
being positioned as illustrated in FIG. 9 of the
drawings, the tip 164 of the bit 34 will engage the
head 162 of the fastener 30b forcing the fastener
30b be removed from the slot in the tab 166 on the
carrier member 28 in which the fastener 30b is
held. The fastener 30b is then forced between the
nose jaws 174 and 176 until it reaches the position
illustrated in connection with the fastener 30a in
FIG. 6 of the drawings. The bit 34 and the fastener
30b will be positioned as shown in FIG. 6 when
the mounting block 52 is positioned as shown in
FIG. 9 with the retract piston 86 against the spacer
210. At this point in the operation of the feeder
and driver assembly 22, the feeder and driver
assembly 22 is now in its static or ready position
to again be actuated by an operator installing the
next screw 30b into a workpiece.

Since the fastener driving tool 20 and the feeder
and driver mechanism 36 can be operated by
pressurized air supplied by a portable compressor
or the like, the feeder and driver assembly 22 can
be utilized at a construction site or any other
location where a source of pressurized air is
available. Moreover, the feeder and driver
assembly 22 can be made relatively lightweight
and not cumbersome as compared to a
mechanism which would require an electric
motor or the like to operate the feeder and driver
mechanism.

Claims

1. A combination of a fastener assembly (22)
and a fastener driving tool {20) for driving
fasteners (30} into a workpiece, the fastener driv-
ing tool (20) having a fastener driving means (36)
including a driver (34) operable along a predeter-
mined path through a driving stroke during which
one of said fasteners (30a) is removably retained
on a carrier (28) and having an end portion (160)
adapted to engage the workpiece, the fastener
assembly including a fastener feeding means (36,
32) on said fastener assembly (22) for feeding
individual ones of said fasteners (30} in sequence
into said predetermined path and mechanical
fastener retaining means (172) for releasably
retaining one of said fasteners (30a) in said
predetermined path, said fastener assembly
characterised by control means (58) including
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extend and retract means (76, 82) coupled to said
fastener driving means (36) and said fastener
feeding means (36, 32) for effecting synchronized
operation of said driver (34) and the fastener
feeding means (36, 32), said control means (58)
having cycles of operation, each of said cycles
including a first static mode during which said
extend and retract means (76, 82) are positioned
such that said one of said fasteners (30a) is
releasably retained in said fastener retaining
means (172), a second mode during which said
extend means (76) is advanced and causes said
driver (34) to remove said one of said fasteners
{30a) from said fastener retaining means (36, 32)
and to drive said one of said fasteners (30a) into
the workpiece and a third mode during which said
retract means withdraws said driver, said fastener
feeding means (36, 32) feeds an additional
fastener (30b) into said predetermined path and
said extend means (76) advances said driver (34}
to engage and to transfer said additional fastener
(30b) from said carrier (28) to said fastener retain-
ing means (172) such that said control means (58)
is in said first static mode.

2. The combination of a fastener assembly (22)
and fastener driving tool (20) as set forth in claim
1 wherein said fastener feeding means (36, 32)
includes pneumatically controlied feeding means
(94) for incrementally advancing said carrier (28)
and said control means (58) includes pneu-
matically operated extend and retract means (76,
82) to control the movement of the fastener
driving means (36) along said predetermined
path.

3. The combination of a fastener assembly {22)
and fastener driving tool (20) as set forth in claim
2 wherein said pneumatically controlled feeding
means (94) includes a feed piston (102) movable
in a direction parallel to said predetermined path,
a paw! piston (98) having a paw! {100) to engage
said carrier (28) and movable in a direction
generally transverse to said predetermined path
and linking means (106, 112, 118) linking said feed
piston {102} to said paw! piston {98).

4. The combination of a fastener assembly (22)
and fastener driving tool (20) as set forth in claim
2 including adjustable stop means (124) coupled
to said pneumatically operated extend and retract
means (76, 82) to control the movement of said
fastener driving means (36) as said fastener driv-
ing means (36) drives said individual fasteners
(30} into said workpiece.

5. The combination of a fastener assembly (22)
and fastener driving tool (20) as set forth in claim
1 wherein said extend and retract means (76, 82)
position said driver (34) so that said driver (34}
remains in engagement with said additional
fastener (30b) after said additional fastener (30b)
is removed from said carrier (28) and during the
first static mode of the next cycle of operation of
said control means (58).

Patentanspriiche

1. Kombination einer Befestigungsmittel-Ein-
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heit (22) und eines Befestigungsmittel-Eintreib-
werkzeugs (20), um Befestigungsmittel (30) in ein
Werkstlick einzutreiben, wobei das Fintreibwerk-
zeug (20) eine Befestigungsmittel-Eintreibeinrich-
tung (36) mit einem Treiber (34), der in einem
Eintreibhub, wahrend dessen eines der Befesti-
gungsmittel (30a) l6sbar auf einem Trager (28)
gehalten ist, entlang einer vorbestimmten Bahn
beweglich ist, sowie einen zum Eingriff mit dem
Werkstiick ausgebildeten Endabschnitt (160) auf-
weist, wobei die Befestigungsmittel-Einheit ein
Befestigungsmittel-Zufithrungsorgan (36, 32) an
der Befestigungsmittel-Einheit (22) zum aufeinan-
derfolgenden Zufiihren einzelner dieser Befesti-
gungsmittel (30) zu der vorbestimmten Bahn
sowie ein mechanisches Befestigungsmittel-Hal-
teorgan (172) zum lésbaren Festhalten eines der
Befestigungsmittel (30a) in der vorbestimmten
Bahn aufweist und gekennzeichnet ist durch Steu-
ermittel (68) mit Ausfahr- und Riickziehorganen
(76, 82) in Verbindung mit der Befestigungsmittel-
Eintreibeinrichtung (36) und dem Befestigungs-
mittel-Zufiihrungsorgan (36, 32) zur Erzielung
einer synchronisierten Arbeitsweise des Treibers
(34) und des Befestigungsmittel-Zufithrungsor-
gans (36, 32), wobei die Steuermittel (58) Arbeits-
spiele aufweisen, deren jedes einen ersten, stati-
schen Modus, wahrend welchem die Ausfahr-
und Riickziehorgane (76, 82) so positioniert sind,
dal® das betreffende Befestigungsmittel (30a) in
dem Befestigungsmittel-Halteorgan (172) Iésbar
gehalten wird, einen zweiten Modus, wihrend
welchem das Ausfahrorgan (76) ausgefahren ist
und den Treiber (34) veranlaRt, das betreffende
Befestigungsmittel (30a) aus dem Befestigungs-
mittel-Halteorgan (36, 32 - miiRte wohl heiRen:
172) zu entnehmen und dieses Befestigungsmittel
(30a) in das Werkstiick einzutreiben, und einen
dritten Modus aufweist, wahrend welchem das
Riickziehorgan den Treiber zuriickzieht, das Befe-
stigungsmittel-Zufiihrungsorgan (36, 32) ein
zusétzliches Befestigungsmittel (30b) in die vor-
bestimmte Bahn einfiihrt und das Ausfahrorgan
(76) den Treiber (34) vorschiebt, um dieses zusétz-
liche Befestigungsmittel (30b) zu ergreifen und
von dem Tréger (28) zu dem Befestigungsmittel-
Halteorgan (172) zu befdrdern, so daR sich die
Steuermittel (58} in dem ersten, statischen Modus
befinden.

2. Kombination einer Befestigungsmittel-Ein-
heit {22) und eines Befestigungsmittel-Eintreib-
werkzeugs (20) nach Anspruch 1, worin das Befe-
stigungsmittel-Zufihrungsorgan (36, 32} ein
pneumatisch gesteuertes Vorschuborgan (94)
zum schrittweisen Vorschieben des Tréagers (28)
und die Steuermittel (58) pneumatisch betatigte
Ausfahr- und Riickziehorgane (76, 82) zur Steue-
rung der Bewegung der Befestigungsmittel-Ein-
treibeinrichtung (36) entlang der vorbestimmten
Bahn aufweisen.

3. Kombination einer Befestigungsmittel-Ein-
heit (22) und eines Befestigungsmittel-Eintreib-
werkzeugs (20) nach Anspruch 2, worin das pneu-
matisch gesteurte Vorschuborgan (94) einen in
einer Richtung parallel zu der vorbestimmten
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Bahn beweglichen Vorschubkolben (102), einen
Klauenkolben (98) mit einer Klaue (100) zum
Ergreifen des Tragers (28), der in einer Richtung
im wesentlichen quer zu der vorbestimmten Bahn
beweglich ist, sowie Koppelmittel (106, 112, 118)
aufweist, die den Vorschubkolben (102) mit dem
Klauenkolben (98) verbinden.

4. Kombination aus einer Befestigungsmittel-
Einheit (22) und einem Befestigungsmittel-Ein-
treibwerkzeug (20) nach Anspruch 2, mit einstell-
baren Anschlagmitteln (124) in Verbindung mit
den pneumatisch betriebenen Ausfahr- und Riick-
ziehorganen (76, 82) zur Steuerung der Bewegung
der Befestigungsmittel-Eintreibeinrichtung (36),
wenn diese Befestigungsmittel-Eintreibeinrich-
tung (36) die einzelnen Befestigungsmittel (30} in
das Werkstiick eintreibt.

5. Kombination einer Befestigungsmittel-Ein-
heit (22) und eines Befestigungsmittel-Eintreib-
werkzeugs (20) nach Anspruch 1, worin die Aus-
fahr- und Riickziehorgane {76, 82) den Treiber (34)
so positionieren, dal der Treiber (34) mit dem
zusétzlichen Befestigungsmittel (30b) in Eingrifi-
bleibt, nachdem das zusétzliche Befestigungsmit-
tel (30b) aus dem Tréger (28) entnommen ist und
wéhrend des ersten, statischen Modus beim
néchsten Arbeitsspiel der Steuermittel (58).

Revendications

1. Combinaison d'un ensembie {22) & éléments
de fixation et d’un outil (20) d’enfoncement d'élé-
ments de fixation servant & enfoncer des élé-
ments de fixation (30} dans une piéce, cet outil
d'enfoncement d’'éléments de fixation (20) com-
prenant des moyens (36) d’enfoncement d’élé-
ments de fixation comportant un organe d’enfon-
cement (34) pouvant étre actionné le long d'un
trajet déterminé a I’avance dans une course d’en-
foncement au cours de laquelle I'un des éléments
de fixation (30a) est retenu d'une maniére amovi-
ble sur un support (28) et comportant une extré-
mité (160) apte & s'engager dans la piéce, I'en-
semble 3 éléments de fixation comprenant des
moyens (36, 32) d'avancement d'éléments de
fixation disposés sur cet ensemble (22) 3 élé-
ments de fixation et servant a faire avancer les
éléments de fixation (30), un par un et d'une
maniére successive, de maniére a les amener sur
le trajet déterminé a l'avance, et des moyens
mécaniques (172) de retenue d'éléments de fixa-
tion servant a retenir d’une maniére amovible {'un
des éléments de fixation (30a) sur ce trajet déter-
miné a l'avance, cet ensemble & éléments de
fixation étant caractérisé par des moyens de
commande (58) comprenant des moyens (76, 82)
de déploiement et de rétraction qui sont accou-
plés aux moyens d’enfoncement (36) d'éléments
de fixation et aux moyens (36, 32) d'avancement
d'éléments de fixation en vue de faire se dérouler
d'une maniére synchronisée le fonctionnement
de l'organe d’enfoncement (34) et des moyens
(36, 32) d'avancement d’éléments de fixation, ces
moyens de commande (58) comportant des
cycles de fonctionnement, chacun de ces cycles
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comprenant un premier mode d'attente au cours
duquel les moyens (76, 82) de déploiement et de
rétraction sont positionnés d'une fagon telle que
'un des éléments de fixation (30a) est retenu
d’'une maniére amovible dans les moyens (172)
de retenue d'éléments de fixation, un deuxiéme
mode au cours duquel les moyens de déploie-
ment (76) font l'objet d'un avancement et font
retirer & l'organe d'enfoncement (34) I'un des
éléments de fixation (30a) a partir des moyens
(36, 32 devrait lire: 172) de retenue d'éléments de
fixation et lui font enfoncer cet élément de fixa-
tion (30a) dans la pigce, et un troisiéme mode au
cours duquel les moyens de rétraction retirent
I'organe d’enfoncement, les moyens d'avance-
ment (36, 32) d'éléments de fixation font avancer
un autre élément de fixation (30b) dans le trajet
déterminé a lavance et les moyens (76) de
déploiement font avancer |'organe d’enfonce-
ment (34) de fagcon qu’il vienne au contact de cet
autre élément de fixation (30b) et le transférent du
support (28) aux moyens (172) de retenue d’élé-
ments de fixation, de sorte que les moyens de
commande (58) se trouvent dans le premier mode
d'attente.

2. Combinaison d'un ensembile (22) & éléments
de fixation et d’un outil (20) d’enfoncement d'élé-
ments de fixation suivant la revendication 1, dans
laquelle les moyens (36, 32) d'avancement d’élé-
ments de fixation comprennent des moyens (94)
d’avancement 8 commande pneumatique servant
a réaliser un avancement incrémentiel du support
(28), et les moyens de commande (58) compren-
nent des moyens (76, 82) de déploiement et de
rétraction a commande pneumatique servant a
commander le déplacement des moyens (36)
d’enfoncement d’éléments de fixation le long du
trajet déterminé a l'avance.

3. Combinaison d’un ensemble (22) a éléments
de fixation et d’un outil (20) d"enfoncement d'élé-
ments de fixation suivant la revendication 2, dans
laquelle les moyens (94) d’avancement a com-
mande pneumatique comprennent un piston
d’avance (102) mobile suivant une direction paral-
lele au trajet déterminé a [‘avance, un piston a
cliquet (98) comportant un cliquet (100) destingé a
venir au contact du support (28) et mobile suivant
une direction sensiblement transversale au trajet
déterminé a I'avance, et des moyens d'articula-
tion (106, 112, 118) reliant le piston d'avance {102)
au piston a cliquet (98).

4. Combinaison d’'un ensemble (22) a éléments
de fixation et d’un outil (20) d’enfoncement d'élé-
ments de fixation suivant la revendication 2,
comprenant des moyens de butée réglable (124)
accoupiés aux moyens de déploiement et de
rétraction (76, 82) a commande pneumatique de
fagon a commander le déplacement des moyens
(36) d’enfoncement d‘éiéments de fixation lors-
que ces moyens (36) enfoncent les éléments de
fixation (30) un par un dans la piéce.

5. Combinaison d’un ensemble (22) a éléments
de fixation et d’un outil (20) d’enfoncement d’éié-
ments de fixation suivant la revendication 1, dans
laquelle les moyens de déploiement et de rétrac-
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tion (76, 82) positionnent I'organe d’enfoncement
(34) de fagon telle que cet organe (34) demeure en
prise sur l'autre élément de fixation (30b) aprés
que cet autre élément (30b) ait été retiré du
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support (28) et au cours du premier mode d'at-
tente du cycle suivant de fonctionnement des
moyens de commande (58).
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