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Description

[0001] The invention relates to fastening tools having
contact trips and particularly to mechanisms for easily
adjusting the contact trips.

[0002] Fastening tools are used for driving nails or sta-
ples into workpieces. Itis well known in the art to provide
such tools with a contact trip extending downwardly from
the tool for contacting the workpiece and a separate trig-
ger activated by the user’s digits. Accordingly, the tool
can be "programmed" to drive a nail only when the user
has pushed the tool unto the workpiece and has activated
the trigger.

[0003] At times, it is useful to adjust the length of the
contact trip. Prior art solutions, such as the solution
shown in US Patent No. 5,219,110, include providing a
contact trip having an upper contact trip, a lower contact
trip, and a rotatable element therebetween. As the ele-
ment is rotated, the lower contact trip moves relative to
the upper contact trip, thus adjusting the contact trip
length.

[0004] Itis an object of the invention to provide a con-
tact trip that is easier to adjust than prior art contact trips.
[0005] In accordance with the present invention, an
improved fastening tool is disclosed. The fastening tool
includes a housing, a magazine connected to the housing
for storing a fastener, a driving mechanism disposed
within the housing for driving the fastener into a work-
piece, a trigger assembly pivotally attached to the hous-
ing for activating the driving mechanism, the trigger as-
sembly comprising a main trigger, pivotally attached to
the housing and a supplemental trigger pivotally attached
to the main trigger; and a contact trip assembly compris-
ing an upper contact trip contacting the supplemental trig-
ger, a lower contact trip connected to the upper contact
trip, wherein the upper and lower contact trips have teeth
that mesh together for locking the upper and lower con-
tact trips.

[0006] Additional features and benefits of the present
invention are described, and will be apparent from the
accompanying drawings and the detailed description be-
low.

[0007] The accompanying drawings illustrate pre-
ferred embodiments of the invention according to the
practical application of the principles thereof, and in
which:

FIG. 1 is a side view of a fastening tool including a
first embodiment of a contact trip assembly accord-
ing to the invention;

FIG. 2 is an exploded view of the contact trip assem-
bly of FIG. 1;

FIG. 3 is a cross-sectional view of the contact trip
assembly of FIG. 1, along line C-C as shown in FIG.
2

FIG. 4 is a side view of a fastening tool including
another embodiment of a contact trip assembly ac-
cording to the invention;
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FIG. 5 is an exploded rear perspective view of the
contact trip assembly of FIG. 4;

FIG. 6 is an exploded front perspective view of the
contact trip assembly of FIG. 4;

FIG. 7 is a cross-sectional view of the contact trip
assembly of FIG. 4, alongline A-Aas showninFIG. 4;
FIG. 8 is a partial cross-sectional view of the contact
trip assembly of FIG. 4, along line B-B as shown in
FIG. 7A;

FIG. 9 is a side view of a fastening tool including a
further embodiment of a contact trip assembly ac-
cording to the invention;

FIG. 10 is a side view of the contact trip assembly
of FIG. 9;

FIG. 11is arear view of the upper contact trip of FIG.
9;

FIG. 12 is a side view of another contact trip assem-
bly according to the invention;

FIG. 13 is a partial exploded view of the contact trip
assembly of FIG. 12;

FIG. 14 illustrates a typical trigger assembly;

FIG. 15 is an exploded view of another embodiment
of a contact trip assembly according to the invention;
FIG. 16 is a cross-sectional view of the contact trip
assembly of FIG. 15, where FIGS. 16A-B show the
engaged and disengaged contact trip assembly, re-
spectively;

FIG. 17 is a cross-sectional view of a further embod-
iment of a contact trip assembly according to the
invention, where FIGS. 17A-B show the engaged
and disengaged contact trip assembly, respectively;
FIG. 18 illustrates another embodiment of a contact
trip assembly according to the invention, where FIG.
18A is a partial exploded view, FIG. 18B is a partial
assembled view, FIG. 18C is a perspective view of
an adjuster and FIG. 18D is a perspective view of a
detent spring;

FIG. 19is an exploded view of a further embodiment
of a contact trip assembly according to the invention;
FIG. 20 is a cross-sectional view of the contact trip
assembly of FIG. 19, where FIGS. 20A-B show the
engaged and disengaged contact trip assembly, re-
spectively;

FIG. 21 is a cross-sectional view of another embod-
iment of a contact trip assembly according to the
invention, where FIGS. 21A-B show the engaged
and disengaged contact trip assembly, respectively;
FIG. 22 illustrates a further embodiment of a contact
trip assembly according to the invention, where FIG.
22A shows a partially assembled contact trip, FIG.
22B shows a perspective view of the outside of the
contacttrip assembly, and FIG. 22C is a partial cross-
section showing the interaction between the button
and the cam rail;

FIG. 23 illustrates another embodiment of a contact
trip assembly according to the invention, where
FIGS. 23A-B show a perspective view of the contact
trip assembly and a cross-sectional view of the con-
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tact trip assembly along line XXIII-XXIII of FIG. 23A,
respectively;

FIG. 24 is a cross-sectional view of a further embod-
iment of a contact trip assembly according to the
invention, where FIGS. 24A-B show the engaged
and disengaged contact trip assembly, respectively;
FIG. 25 is a cross-sectional view of another embod-
iment of a contact trip assembly according to the
invention, where the contact trip assembly is in the
engaged position;

FIG. 26 illustrates a further embodiment of a contact
trip assembly according to the invention, where
FIGS. 26A-B show a partial exploded view of the
contact trip assembly and a cross-sectional view of
the assembled contact trip assembly, respectively;
and

FIG. 27 is a front perspective view of another em-
bodiment of a contact trip assembly according to the
invention.

[0008] The invention is now described with reference
to the accompanying figures, wherein like numerals des-
ignate like parts. FIG. 1 shows a fastening tool 10 com-
prising a main housing 15 which covers the driving mech-
anism (not shown) for driving a fastener, such as a nail
or staple, and which includes a handle 11, a nosepiece
13 below the housing 15, a magazine 12 connected to
the nosepiece 13 and the handle 11, and a trigger as-
sembly 14 disposed on the housing 15 and/or handle 11
for activating the driving mechanism as is well known in
the art. Persons skilled in the art should recognize that
the driving mechanism can be a pneumatic-based sys-
tem, such as the ones shown in US Patent Nos.
3,673,922 or 5,1811,450, or an electric system, such as
the ones shown in US Patent No. 4,928,868. The teach-
ings from those patents are wholly incorporated herein
by reference.

[0009] Preferably, nosepiece 13 has rods 13R (see
FIG. 2) which are received within channels (not shown)
in the magazine 12. Fastening tool 10 also comprises a
first embodiment of a contact trip 100 according to the
invention.

[0010] Referring to FIG. 14, the trigger assembly 14
may have a main trigger 14M pivotally attached to the
housing 15 or handle 11 and a supplemental trigger 14S
pivotally attached to the main trigger 14M. As discussed
below, when main trigger 14M and contact trip 100 are
activated, supplemental trigger 14S will move valve 14V,
thus activating the driving mechanism. Persons skilled
in the art will recognize that valve 14V will be a switch if
the driving mechanismis an electric system, or an airflow-
control valve if the driving mechanism is a pneumatic
system. Persons skilled in the art will recognize that the
operation of trigger assembly 14 in combination with con-
tact trip assembly 100 is well known in the art, and is
described in US Patent No. 5,785,228, which is wholly
incorporated by reference herein.

[0011] Referring to FIGS. 1-3, the contact trip assem-
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bly 100 preferably has an upper contact trip 101 for con-
tacting supplemental trigger 14S and a lower contact trip
102 for contacting a workpiece W. The contact trip as-
sembly 100 is preferably slidably attached to the housing
15 and/or nosepiece 13 so that it slides vertically when
the lower contact trip 102 contacts a workpiece and the
user pushes the fastening tool 10 unto the workpiece W.
A spring 111 may be disposed between housing 15
and/or nosepiece 13 and contact trip assembly 100 to
bias contact trip assembly 100 downwardly towards the
workpiece W.

[0012] Upper contact trip 101 may carry an adjuster
105. Preferably adjuster 105 has teeth 105T for meshing
with teeth 102T disposed on lower contact trip 102. This
connection may be disposed within upper contact trip
101 as shown in FIG. 3.

[0013] Upper contact trip 101 may also carry a cover
106. Preferably cover 106 has hooks 106H that latch onto
upper contact trip 101 in a snap-fit manner. Cover 106
may retain adjuster 105 therewithin.

[0014] A button 103 is preferably disposed between
upper contact trip 101 and cover 106 for moving adjuster
105. Button 103 may be directly connected to adjuster
105 so that they move in conjunction, e.g., a press-fit
junction or a friction junction. Alternatively, button 103
may receive adjuster 105 as shown in FIG. 3A to form a
mechanical connection.

[0015] Button 103 may be kept within cover 106 by a
flange 103F, which prevents button 103 from escaping.
[0016] Alternatively, a spring 104 may be disposed be-
tween adjuster 105 and button 103, and received within
button 103. Accordingly, the mechanical connection
shown in FIG. 3A cannot be separated unless the spring
104 is separated from button 103. The spring 104 con-
tacts cover 106 and biases button 103 outwardly, thus
biasing adjuster 105 towards the meshing position. Per-
sons skilled in the art shall recognize that button 103 may
be disposed directly on upper contact trip 101 or in any
other place so long as it can move adjuster 105.

[0017] Cover 106 may be alternatively held in place by
the button/adjuster assembly. In other words, since ad-
juster 105 cannot escape from the upper contact trip 101,
the button 103 will maintain contact with cover 106 and
thus preventing cover 106 from detaching. Alternatively,
cover 106 may be held in place by rivets, screws or other
fastening means.

[0018] FIG. 3A shows adjuster 105 meshing with lower
contact trip 102. If the user desires to change the overall
length of the contact trip assembly 100, the user would
push button 103 as shown in FIG. 3B. The button 103
moves adjuster 105 until its teeth 105T do not engage
with the teeth 102T of lower contact trip 102. The user
can then move the lower contact trip 102 to the desired
position and let go of button 103. Spring 104 will move
button 103 outwardly and adjuster 105 back to the mesh-
ing position.

[0019] Persons skilled in the art should recognize that
it is preferred to move the adjuster 105 along a direction
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substantially parallel to the teeth 105T and/or substan-
tially perpendicular to the direction of movement for the
contact trip assembly 100. However, such persons will
also recognize that the movement of adjuster 105 can
be changed to meet other technical, ergonomic or pref-
erential requirements. Forexample, teeth 105T and 102T
may be inclined relative to the direction of movement of
button 103, in order to increase the contact area between
teeth 105T and 102T. In such case, the adjuster 105
could move along a direction substantially perpendicular
to the direction of movement for the contact trip assembly
100, yetin adirection that is not parallel to the teeth 105T.
[0020] Persons skilled in the art should realize that ad-
juster 105 may be disposed on lower contact trip 102 to
engage the upper contact trip 101.

[0021] It may also be useful to provide adjuster 105
with a protrusion 105P that engages a notch 13N in nose-
piece 13 when adjuster 105 is moved to the disengaged
position. In this manner, the upper contact trip 101 cannot
move upwardly and unintendedly engage the trigger as-
sembly 14 during adjustment. Persons skilled in the art
will recognize that the same result will be achieved if ad-
juster 105 is provided with a notch that engages a pro-
trusion on the nosepiece.

[0022] Referring to FIGS. 2-3, it may also be useful to
provide lower contact trip 102 with a protrusion 102P
which is received within a slot (not shown) in upper con-
tact trip 101. Such protrusion 102P will slide along the
slot and limit the vertical movement of lower contact trip
102 when adjuster 105 is disengaged. Accordingly, the
protrusion 102P may also prevent the lower contact trip
102 from becoming disconnected from upper contact trip
101. Persons skilled in the art will recognize thatthe same
result will be achieved if lower contact trip 101 is provided
with a slot that receives a protrusion on upper contact
trip 101.

[0023] FIG. 23 illustrates another embodiment of the
invention, where like numerals refer to like parts. The
teachings of the previous embodiments discussed above
are fully incorporated herein.

[0024] In such embodiment, the contact trip assembly
120 preferably has an upper contact trip 121 for contact-
ing supplemental trigger 14S and a lower contact trip 122
for contacting a workpiece W. The contact trip assembly
120 is preferably slidably attached to the housing 15
and/or nosepiece 13 so that it slides vertically when the
lower contact trip 122 contacts a workpiece and the user
pushes the fastening tool 10 unto the workpiece W. A
spring (not shown) may be disposed between housing
15 and/or nosepiece 13 and contact trip assembly 120
to bias contact trip assembly 120 downwardly towards
the workpiece W.

[0025] Upper contact trip 121 may carry an adjuster
125. Preferably adjuster 125 has teeth 125T for meshing
with teeth 122T disposed on lower contact trip 122. This
connection may be disposed within upper contact trip
121 as shown in FIG. 23B.

[0026] Upper contact trip 121 may also carry a cover
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123. Preferably cover 123 wraps around the front part of
the upper contact trip 121.

[0027] Preferably adjuster 125 extends through upper
contact trip 121 and cover 123.

[0028] FIG.23B shows adjuster 125 meshing with low-
er contact trip 122. If the user desires to change the over-
alllength of the contact trip assembly 120, the user would
push adjuster 125 along direction F. The adjuster 125
would then move until its teeth 125T do not engage with
the teeth 122T of lower contact trip 122. The user can
then move the lower contact trip 122 to the desired po-
sition. To lock the desired position, the user would pull
adjuster 125 along the direction opposite to direction F,
in order to engage teeth 122T, 125T.

[0029] Cover 123 may have a spring 123S for main-
taining adjuster 125 in an engaged position and a disen-
gaged position. Adjuster 125 may have notches 125D
for receiving the spring 123S. The notches 125D and/or
spring 123S may have a curved profile so that they can
disengage easily upon movement of adjuster 125, rather
than requiring the user to pull on the spring 123S. Ac-
cordingly, as the user pushes adjuster 125 towards the
disengaged position, spring 123S pops out of notch
125D, rides along the surface of adjuster 125 and springs
back into a second notch 125D, retaining the adjuster
125 in the disengaged position.

[0030] Adjuster 125 may have a cam ramp 125C that
contacts upper contact trip 121. Such cam ramp 125C is
preferably arranged so that it takes up any clearance or
gaps when adjuster 125 is in the engaged position.
[0031] Persons skilled in the art should recognize that
it is preferred to move the adjuster 125 along a direction
substantially parallel to the teeth 125T and/or substan-
tially perpendicular to the direction of movement for the
contact trip assembly 120. However, such persons will
also recognize that the movement of adjuster 125 can
be changed to meet other technical, ergonomic or pref-
erential requirements. Forexample, teeth 125T and 122T
may be inclined relative to the direction of movement of
adjuster 125, in order to increase the contact area be-
tween teeth 125T and 122T. In such case, the adjuster
125 could move along a direction substantially perpen-
dicular to the direction of movement for the contact trip
assembly 120, yet in a direction that is not parallel to the
teeth 125T.

[0032] Persons skilled in the art should realize that ad-
juster 125 may be disposed on lower contact trip 122 to
engage the upper contact trip 121.

[0033] It may also be useful to provide adjuster 125
with a protrusion 125P that engages a notch 13N in nose-
piece 13 when adjuster 125 is moved to the disengaged
position. Inthis manner, the upper contacttrip 121 cannot
move upwardly and unintendedly engage the trigger as-
sembly 14 during adjustment. Persons skilled in the art
will recognize that the same result will be achieved if ad-
juster 125 is provided with a notch that engages a pro-
trusion on the nosepiece.

[0034] It may also be useful to provide lower contact
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trip 122 with a protrusion (not shown) which is received
within a slot (not shown) in upper contact trip 121. Such
protrusion will slide along the slot and limit the vertical
movement of lower contact trip 122 when adjuster 125
is disengaged. Accordingly, the protrusion may also pre-
vent the lower contact trip 122 from becoming discon-
nected from upper contact trip 121. Persons skilled in the
art will recognize that the same result will be achieved if
lower contact trip 121 is provided with a slot that receives
a protrusion on upper contact trip 121.

[0035] Persons skilled in the art should recognize that
the above-described elements may be rearranged and
still obtain the same result. Referring to FIG. 25, a handle
125H may be attached to adjuster 125. Handle 125H may
have notches 125N for receiving spring 123S. Persons
skilled in the art will recognize that spring 123S is not
integral with cover 123 in this arrangement, but captured
by adjuster 125T, cover 123 and upper contact trip 121.
Nevertheless, the method of operation remains the
same.

[0036] FIG. 24 illustrates another embodiment of the
invention, where like numerals refer to like parts. The
teachings of the previous embodiments discussed above
are fully incorporated herein.

[0037] In such embodiment, the contact trip assembly
130 preferably has an upper contact trip 131 for contact-
ing supplemental trigger 14S and a lower contact trip 132
for contacting a workpiece W. The contact trip assembly
130 is preferably slidably attached to the housing 15
and/or nosepiece 13 so that it slides vertically when the
lower contact trip 132 contacts a workpiece and the user
pushes the fastening tool 10 unto the workpiece W. A
spring (not shown) may be disposed between housing
15 and/or nosepiece 13 and contact trip assembly 130
to bias contact trip assembly 130 downwardly towards
the workpiece W.

[0038] Upper contact trip 131 may carry an adjuster
135. Preferably adjuster 135 has teeth 135T for meshing
with teeth 132T disposed on lower contact trip 132. This
connection may be disposed within upper contact trip
131 as shown in FIG. 24.

[0039] Adjuster 135 may be attached to a cover 135C,
which covers adjuster 135 and portions of upper and low-
er contact trips 131, 132. Cover 135C may have a notch
135N that receives one end of adjuster 135. A pin 135P
and/or grommet 136G may capture the other end of ad-
juster 135 within cover 135C. Accordingly, adjuster 135
and cover 135C will preferably move in unison.

[0040] FIG. 24A shows adjuster 135 meshing with low-
er contact trip 132. If the user desires to change the over-
all length of the contact trip assembly 130, the user would
push adjuster 135 (and cover 135C) along direction F.
The adjuster 135 would then move until its teeth 135T
do not engage with the teeth 132T of lower contact trip
132, as shown in FIG. 24B. The user can then move the
lower contact trip 132 to the desired position. To lock the
desired position, the user would pull adjuster 135 along
the direction opposite to direction F, in order to engage
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teeth 132T, 135T.

[0041] Upper contact trip 131 may also carry a spring
1338S. Preferably spring 133S wraps around the front part
of the upper contact trip 131. Spring 133S may be dis-
posed between adjuster 135 and cover 135C.

[0042] Preferably, spring 133S maintains adjuster 135
in an engaged position and/or a disengaged position.
Contrary to the previous embodiment, adjuster 135 does
not have notches for receiving the spring 133S.

[0043] Instead, spring 133S rests on a surface of ad-
juster 135. To move to the disengaged position, the user
would have to move spring 133S onto teeth 135T. Aramp
135R is disposed on the teeth 135T to facilitate such
action. Persons skilled in the art will recognize that, even
with the ramp 135R, it should be difficult to move adjuster
135 unintentionally. This can be achieved by increasing
spring force, increasing the ramp angle, etc.

[0044] Accordingly, as the user pushes adjuster 135
towards the disengaged position, spring 123S rides along
ramp 135R onto teeth 135T. The spring 133S will then
rest on teeth 135T, preferably retaining the adjuster 125
in the disengaged position.

[0045] Adjuster 135 may have a cam ramp 135CR that
contacts upper contact trip 131. Such cam ramp 135CR
is preferably arranged so that it takes up any clearance
or gaps when adjuster 135 is in the engaged position.
[0046] Persons skilled in the art should recognize that
it is preferred to move the adjuster 135 along a direction
substantially parallel to the teeth 135T and/or substan-
tially perpendicular to the direction of movement for the
contact trip assembly 130. However, such persons will
also recognize that the movement of adjuster 135 can
be changed to meet other technical, ergonomic or pref-
erential requirements. Forexample, teeth 135T and 132T
may be inclined relative to the direction of movement of
adjuster 135, in order to increase the contact area be-
tween teeth 135T and 132T. In such case, the adjuster
135 could move along a direction substantially perpen-
dicular to the direction of movement for the contact trip
assembly 130, yet in a direction that is not parallel to the
teeth 135T.

[0047] Persons skilled in the art should realize that ad-
juster 135 may be disposed on lower contact trip 132 to
engage the upper contact trip 131.

[0048] It may also be useful to provide adjuster 135
with a protrusion 135P that engages a notch 13N in nose-
piece 13 when adjuster 135 is moved to the disengaged
position. Inthis manner, the upper contact trip 131 cannot
move upwardly and unintendedly engage the trigger as-
sembly 14 during adjustment. Persons skilled in the art
will recognize that the same result will be achieved if ad-
juster 135 is provided with a notch that engages a pro-
trusion on the nosepiece.

[0049] It may also be useful to provide lower contact
trip 132 with a protrusion (not shown) which is received
within a slot (not shown) in upper contact trip 131. Such
protrusion will slide along the slot and limit the vertical
movement of lower contact trip 132 when adjuster 135
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is disengaged. Accordingly, the protrusion may also pre-
vent the lower contact trip 132 from becoming discon-
nected from upper contact trip 131. Persons skilled in the
art will recognize that the same result will be achieved if
lower contact trip 131 is provided with a slot that receives
a protrusion on upper contact trip 131.

[0050] FIG. 27 illustrates another embodiment of the
invention, where like numerals refer to like parts. The
teachings of the previous embodiments discussed above
are fully incorporated herein.

[0051] In such embodiment, the contact trip assembly
140 preferably has an upper contact trip 141 for contact-
ing supplemental trigger 14S and a lower contact trip 142
for contacting a workpiece W. The contact trip assembly
140 is preferably slidably attached to the housing 15
and/or nosepiece 13 so that it slides vertically when the
lower contact trip 142 contacts a workpiece and the user
pushes the fastening tool 10 unto the workpiece W. A
spring (not shown) may be disposed between housing
15 and/or nosepiece 13 and contact trip assembly 140
to bias contact trip assembly 140 downwardly towards
the workpiece W.

[0052] Upper contact trip 141 may carry an adjuster
145. Preferably adjuster 145 has teeth 145T for meshing
with teeth (not shown) disposed on lower contact trip 142.
This connection may be disposed within upper contact
trip 141. Preferably adjuster 145 extends through upper
contact trip 141.

[0053] Adjuster 145 may have a handle 145K for mov-
ing adjuster 145. Handle 145K may in turn carry a screw
1458, which may contact upper contact trip 141.

[0054] If the user desires to change the overall length
of the contact trip assembly 140, the user would push
adjuster 145 along direction F. The adjuster 145 would
then move until its teeth 145T do not engage with the
teeth of lower contact trip 142. The user can then move
the lower contact trip 142 to the desired position. To lock
the desired position, the user would (a) pull or push ad-
juster 145 along the direction F’ in order to engage the
teeth. Alternatively, the user may rotate screw 145S so
thatit contacts upper contacttrip 141, and moves adjuster
145 along direction F’.

[0055] As before, adjuster 145 may have a cam ramp
(not shown) that contacts upper contact trip 141. Such
cam ramp is preferably arranged so that it takes up any
clearance or gaps when adjuster 145 is in the engaged
position.

[0056] Persons skilled in the art should recognize that
it is preferred to move the adjuster 145 along a direction
substantially parallel to the teeth 145T and/or substan-
tially perpendicular to the direction of movement for the
contact trip assembly 140. However, such persons will
also recognize that the movement of adjuster 145 can
be changed to meet other technical, ergonomic or pref-
erential requirements. For example, teeth 145T may be
inclined relative to the direction of movement of adjuster
145, in order to increase the contact area between the
teeth. In such case, the adjuster 145 could move along
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a direction substantially perpendicular to the direction of
movement for the contact trip assembly 140, yet in a di-
rection that is not parallel to the teeth 145T.

[0057] Persons skilled in the art should realize that ad-
juster 145 may be disposed on lower contact trip 142 to
engage the upper contact trip 141.

[0058] As before, it may also be useful to provide ad-
juster 145 with a protrusion (not shown) that engages a
notch 13N in nosepiece 13 when adjuster 145 is moved
to the disengaged position. In this manner, the upper
contact trip 141 cannot move upwardly and unintendedly
engage the trigger assembly 14 during adjustment. Per-
sons skilled in the art will recognize that the same result
will be achieved if adjuster 145 is provided with a notch
that engages a protrusion on the nosepiece.

[0059] It may also be useful to provide lower contact
trip 142 with a protrusion (not shown) which is received
within a slot (not shown) in upper contact trip 141. Such
protrusion will slide along the slot and limit the vertical
movement of lower contact trip 142 when adjuster 145
is disengaged. Accordingly, the protrusion may also pre-
vent the lower contact trip 142 from becoming discon-
nected from upper contact trip 141. Persons skilled in the
art will recognize that the same result will be achieved if
lower contact trip 141 is provided with a slot that receives
a protrusion on upper contact trip 141.

[0060] FIGS. 4-8 illustrate another embodiment of the
invention, where like numerals refer to like parts. The
teachings of the previous embodiments discussed above
are fully incorporated herein. This embodiment may be
especially useful when an adjustable wireform contact
trip is desirable.

[0061] Referring to FIGS. 4-8, tool 10 is provided with
an adjustable contact trip assembly 200. The contact trip
assembly 200 preferably has an upper contact trip 201
for engaging trigger assembly 14 and a lower contact trip
202for contacting a workpiece. The contact trip assembly
200 is preferably slidably attached to the housing 15
and/or nosepiece 13 so that it slides vertically when the
lower contact trip 202 contacts a workpiece W and the
user pushes the fastening tool 10 unto the workpiece W.
[0062] Lowercontacttrip 202 may include a wire 202W
which contacts the workpiece as discussed above. Lower
contact trip 202 is preferably disposed within upper con-
tact trip 201.

[0063] Upper contact trip 201 may carry an adjuster
205. As shown in FIG. 8, upper contact trip 201 may have
a lip 201 L that is received in a slot 205SL in adjuster
205. Upper contact trip 201 and adjuster 205 may have
other features, such as the lip 201 L and slot 205SL, for
locking the vertical position of the adjuster 205 relative
to the upper contact trip 201, as shown in FIG. 8. The lip/
slot combination and the other features however should
allow the adjuster 205 to move towards and away the
upper contact trip 201 along a horizontal axis 205A, which
is preferably the longitudinal axis of adjuster 205. Per-
sons skilled in the art will know how to design the upper
contact trip 201 and adjuster 205 to achieve such result.
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[0064] Preferably adjuster 205 have teeth 205T for
meshing with teeth 202T disposed on lower contact trip
202. This connection may be disposed within upper con-
tact trip 201 as shown in FIG. 8.

[0065] Furthermore, a spring 204 may be disposed be-
tween upper contact trip 201 and adjuster 205 for biasing
adjuster 205 away from upper contact trip 201 and pref-
erably towards a meshing position. Adjuster 205 may
have an inset boss 205B for receiving spring 204.
[0066] The upper contact trip 201/lower contact trip
202 assembly may be disposed within a cover 206, which
is connected to the housing 15. A button 203 is preferably
disposed between upper contact trip 201 and cover 206
for moving adjuster 205. Button 203 may be directly con-
nected to adjuster 205 so that they move in conjunction,
e.g., a press-fit junction or a friction junction. Preferably,
button 203 is not mechanically connected to adjuster 205.
[0067] Button 203 may be kept within cover 206 by a
flange 203F which prevents button 203 from escaping.
Because adjuster 205 contacts button 203, spring 204 in
effect biases button 203 outwardly. Persons skilled in the
art shall recognize that button 203 may be disposed di-
rectly on upper contact trip 201 or in any other place so
long as it can move adjuster 205.

[0068] Preferably cover 206 is connected to housing
15 via bolts 206 and stop bolt 206SB.

[0069] FIG. 7A shows adjuster 205 meshing with lower
contact trip 202. If the user desires to change the overall
length of the contact trip assembly 200, the user would
push button 203 as shown in FIG. 7B. The button 203
moves adjuster 205 until its teeth 205T do not engage
with the teeth 202T of lower contact trip 202. The user
can then move the lower contact trip 202 to the desired
position and let go of button 203. Spring 204 will move
button 203 and adjuster 205 outwardly back to the mesh-
ing position.

[0070] Persons skilled in the art should realize that ad-
juster 205 may be disposed on lower contact trip 202 to
engage the upper contact trip 201.

[0071] It may be useful to provide lower contact trip
202 with a protrusion 202P which is received within a slot
201 S in upper contact trip 201. Such protrusion 202P
will slide along the slot and limit the vertical movement
of lower contact trip 202. Accordingly, the protrusion
202P may also prevent the lower contact trip 202 from
becoming disconnected from upper contact trip 201. Per-
sons skilled in the art will recognize that the same result
will be achieved if lower contact trip 201 is provided with
a slotthat receives a protrusion on upper contact trip 201.
[0072] It may also be useful to provide the cover 206
and upper contact trip 201 with protrusions 206SP,
201SP, respectively. A spring 207 can then be disposed
therebetween. Spring 207 would thus bias upper contact
trip (and thus contact trip assembly 200) downwardly to-
wards the workpiece W.

[0073] In addition, it may be useful to provide upper
contact trip 201 with protrusion 201ST. Protrusion 201ST
would limit the downward movement of contact trip 200
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by contacting stop bolt 206SB when the contact trip as-
sembly has moved to the downward limit.

[0074] It may also be useful to provide the lower con-
tact trip 202 with a knob 202K. The user could use knob
202K to adjust lower contact trip 202 while pressing but-
ton 203. Preferably knob 202K can move vertically along
a slot 201 KS of upper contact trip 201 and slot 206S of
cover 206, when lower contact trip 201 is being vertically
adjusted. Knob 202K and cover 206 may have indicia
202Kl and 206l, respectively, which indicate the relative
length of the contact trip assembly 200.

[0075] Preferably, button 203 engages lip 201 L when
pushed towards the disengaged position. Such engage-
ment prevents upper contact trip 201 from moving up-
wardly and unintendedly engaging the trigger assembly
14 during adjustment.

[0076] FIGS. 15-17 illustrate other embodiments of the
invention, where like numerals refer to like parts. In par-
ticular, the embodiment of FIGS. 15-16 is very similar to
the embodiment of FIGS. 4-8, and only vary slightly. Nev-
ertheless, the teachings of the embodiments discussed
above are fully incorporated herein.

[0077] One of the differences is that a button 207 is
slidably attached to the adjuster 205. Button 207 can
move axially with adjuster 205 between the engaged and
disengaged positions. However, button 207 is captured
by cover 206, so that button 207 remains stationary rel-
ative thereto while adjuster 205 move vertically along up-
per and lower contact trips 201, 202.

[0078] With such construction, FIG. 16A shows adjust-
er 205 meshing with lower contact trip 202. If the user
desires to change the overall length of the contact trip
assembly 200, the user would pull button 207 towards
the position of FIG. 16B. The button 207 moves adjuster
205 until its teeth 205T do not engage with the teeth 202T
of lower contact trip 202. The user can then move the
lower contact trip 202 to the desired position.

[0079] Tofixthe desiredlength of contacttrip assembly
200, the userthen needs to push button 207 (and adjuster
205) to the position shown in FIG. 16A. Persons skilled
in the art will recognize that this movement is necessary
as no spring 204 is provided to move adjuster 205 out-
wardly back to the meshing position.

[0080] It may be desirable to provide a detent mecha-
nism to maintain the adjuster 205 in the meshing and/or
disengaged positions. Accordingly, adjuster 205 may be
provided with a bore to receive detent 208 and spring
208S, which biases detent 208 against a detent notch
202N on lower contact trip 202. Detent 208 may contact
the teeth 202T when in the adjuster 205 is in the disen-
gaged position.

[0081] Persons skilled in the art shall recognize that
the detent and notch combination may be disposed on
any two continguous members that move relative to each
other in the meshing and disengaged positions. For ex-
ample, a detent mechanism may be provided between
button 207 and cover 206, as shown in FIG. 17. Persons
skilled in the art should recognize that the embodiment



13 EP 1707 319 A2 14

of FIG. 17 is very similar to the embodiment of FIGS.
15-16 and that like numerals refer to like parts. Never-
theless, the teachings of the embodiments discussed
above are fully incorporated herein.

[0082] As shown in FIG. 17, cover 206 may have a
detent 209, which engages notches 209DN disposed on
button 207. Preferably, button 207 and/or detent 209 are
made of a resilient material, such as plastic, so that the
detent mechanism does not bar all movement of button
207 relative to cover 206. Persons skilled in the art should
recognize that detent 209D and detent notch 209DN
could have been placed on the button 207 and cover 206,
respectively.

[0083] FIGS. 19-20 illustrate another embodiment of
the invention, where like numerals refer to like parts. In
particular, the embodiment of FIGS. 19-20 is very similar
to the embodiment of FIGS. 4-8, and only vary slightly.
Nevertheless, the teachings of the embodiments dis-
cussed above are fully incorporated herein.

[0084] One of the differences is that two buttons 207
are slidably attached to the adjuster 205 via a pin 207P.
Buttons 207 have channels that slidably receive pin
207P, so that pin 207P can slide therein. Buttons 207
can move axially with adjuster 205 between the engaged
and disengaged positions. However, buttons 207 are
captured by cover 206, so that buttons 207 remain sta-
tionary relative thereto while adjuster 205 move vertically
along upper and lower contact trips 201, 202.

[0085] With such construction, FIG. 20A shows adjust-
er 205 meshing with lower contact trip 202. If the user
desires to change the overall length of the contact trip
assembly 200, the user would push disengaging button
207D towards the position of FIG. 20B. The button 207D
moves adjuster 205 until its teeth 205T do not engage
with the teeth 202T of lower contact trip 202. The user
can then move the lower contact trip 202 to the desired
position.

[0086] Tofixthe desiredlength of contacttrip assembly
200, the user then needs to push engaging button 207E
(and adjuster 205) to the position shown in FIG. 20A.
Persons skilled in the art will recognize that this move-
ment is necessary as no spring 204 is provided to move
adjuster 205 outwardly back to the meshing position.
[0087] Asmentioned above, it may be desirable to pro-
vide a detent mechanism to maintain the adjuster 205 in
the meshing and/or disengaged positions. Accordingly,
detent 209D can be placed on at least one button 207.
Detent 209D would then engage a detent notch 209DN
placed on cover 206.

[0088] FIG. 21 illustrates yet another embodiment of
the invention, where like numerals refer to like parts. In
particular, the embodiment of FIG. 21 is very similar to
the embodiment of FIGS. 19-20, and only vary slightly.
Nevertheless, the teachings of the embodiments dis-
cussed above are fully incorporated herein.

[0089] One of the differences is that two buttons 207
are not slidably attached to the adjuster 205 via a pin
207P. Instead, buttons 207 just contact surfaces of ad-
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juster 205, so that buttons 207 can move adjuster 205
between the meshing and disengaged positions. How-
ever, buttons 207 are captured by cover 206, so that but-
tons 207 remain stationary relative thereto while adjuster
205 move vertically along upper and lower contact trips
201, 202.

[0090] With such construction, FIG. 20A shows adjust-
er 205 meshing with lower contact trip 202. If the user
desires to change the overall length of the contact trip
assembly 200, the user would push disengaging button
207D towards the position of FIG. 20B. The button 207D
moves adjuster 205 until its teeth 205T do not engage
with the teeth 202T of lower contact trip 202. The user
can then move the lower contact trip 202 to the desired
position.

[0091] Tofixthe desiredlength of contact trip assembly
200, the user then needs to push engaging button 207E
(and adjuster 205) to the position shown in FIG. 20A.
Persons skilled in the art will recognize that this move-
ment is necessary as no spring 204 is provided to move
adjuster 205 outwardly back to the meshing position.
[0092] FIG. 18 illustrates another embodiment of the
invention, where like numerals refer to like parts. In par-
ticular, the embodiment of FIG. 18 is very similar to the
embodiment of FIG. 21, and only vary slightly. Neverthe-
less, the teachings of the embodiments discussed above
are fully incorporated herein.

[0093] One of the differences is that engaging button
207E is fixedly attached (or integral with) adjuster 205.
In addition, disengaging button 207D contacts a surface
of adjuster 205. Further, disengaging buttons 207D is
captured by cover 206, so that it remains stationary rel-
ative thereto while adjuster 205 move vertically along up-
per and lower contact trips 201, 202. A spring 207DS
may be disposed between adjuster 205 and disengaging
button 207D to bias button 207D outwardly of cover 206.
[0094] With such construction, FIG. 18A shows adjust-
er 205 meshing with lower contact trip 202. If the user
desires to change the overall length of the contact trip
assembly 200, the user would push disengaging button
207D. The button 207D moves adjuster 205 until its teeth
205T do not engage with the teeth 202T of lower contact
trip 202. The user can then move the lower contact trip
202 to the desired position.

[0095] Tofixthe desiredlength of contact trip assembly
200, the user then needs to push engaging button 207E
(and adjuster 205) to the position shown in FIG. 18A.
Persons skilled in the art will recognize that this move-
ment is necessary as no spring 204 is provided to move
adjuster 205 outwardly back to the meshing position.
[0096] As mentioned above, it may be desirable to pro-
vide a detent mechanism to maintain the adjuster 205 in
the meshing and/or disengaged positions. Accordingly,
a leaf spring 205DS may be wrapped around adjuster
205. One end of spring 205DS may be folded to create
adetentthatengages notches 201 N formed on the upper
contact trip 201.

[0097] Spring 205DS may also have a detent bump
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205DB. This bump 205DB would not necessarily main-
tain the adjuster 205 in the meshing or disengaged po-
sitions. Bump 205DB however would contact teeth 202T
when the adjuster 205 is being moved between positions,
providing an audible and/or tactile signal to the user.
[0098] Persons skilled in the art should recognize that
adjuster 205 may have a rail that slidably receives a but-
ton, so that the user can move adjuster 205 by pulling
and pushing the button. FIG. 22 illustrates one such pos-
sible embodiment, where like numerals refer to like parts.
Nevertheless, the teachings of the embodiments dis-
cussed above are fully incorporated herein.

[0099] Adjuster 205 may have a rail 205R, which is
slidably engaged a connector 210. Rail 205R may be
shaped as a dovetail.

[0100] Preferably, connector 210 can remain station-
ary along a vertical axis when adjuster 205 moves along
the vertical axis, but moves with adjuster 205 when ad-
juster 205 moves along a horizontal axis. This is achieved
by the dovetail connection, which allows adjuster 205 to
move along the vertical axis through connector 210, with-
out forcing vertical movement unto connector 210. In ad-
dition, the dovetail connection requires adjuster 205 and
connector 210 to move together along the horizontal axis
between the engaged and disengaged positions.
[0101] Connector 210 has a post210P, whichis in turn
connected to a button 210B. An activator 211 is used to
move the button 210B (and adjuster 205) between the
engaged and disengaged positions.

[0102] Activator 211 is slidably attached to the cover
206 so that it can be moved along a vertical axis. In par-
ticular, activator 211 may have flanges 211F for capturing
a cover rail 206R therein, allowing activator 211 to slide
along the rail 206R. The range of movement may be lim-
ited at one end by a rail stop 206RS, which may be en-
gaged by a rail stop 211RS. At the other end, activator
211 may be detented in two positions by detents 206D
on cover 206. Activator 211 may have a handle 211H for
moving the activator 211.

[0103] Activator 211 may also have an inclined rail 211
R that is captured between two flanges 210BF of button
210B. Accordingly, the linear motion of activator 211 as
it slides along cover 206 is translated into a substantially
perpendicular motion as button 210B follows rail 211 R.
Persons skilled in the art will recognize that adjuster 205
will move between the engaged and disengaged posi-
tions as button 210B follows rail 211 R.

[0104] With such construction, if the user desires to
change the overall length of the contact trip assembly
200, the user would push activator 211. Due to the inter-
action between rail 211 R and button 210B, button 210B
will move adjuster 205 until its teeth 205T do not engage
with the teeth 202T of lower contact trip 202. The user
can then move the lower contact trip 202 to the desired
position. To fix the desired length of contact trip assembly
200, the user then needs to move activator 211 to its
original position. Persons skilled in the art will recognize
that this movement is necessary as no spring 204 is pro-

10

15

20

25

30

35

40

45

50

55

vided to move adjuster 205 outwardly back to the en-
gaged position.

[0105] FIG. 26 illustrates yet another embodiment of
the invention, where like numerals refer to like parts. Nev-
ertheless, the teachings of the embodiments discussed
above are fully incorporated herein.

[0106] In this embodiment, an adjustment knob 216 is
used to move adjuster 205 between the engaged, or
meshing, and disengaged positions. Basically, knob 216
has a body 216K, which is engaged to a housing 216H.
Preferably, housing 216H is made of plastic. Body 216K
and housing 216H may be engaged via a bolt 216B. Body
216K and/or housing 216H preferably have a helical slot
2168S.

[0107] Slot 216S is preferably engaged by one end of
follower 215. Follower 215 may be captured by housing
216H. Upon rotation of knob 216, follower 215 follows
slot 216S, thus moving along its longitudinal axis, rather
than rotating about knob 216. In other words, the rota-
tional motion of knob 216 is converted into linear motion
of follower 215.

[0108] At its other end, follower 215 preferably has a
hook 215H, which may be disposed within slot 205S of
adjuster 205. Preferably, hook 215H is not captured by
slot205S. As showninFIG. 26B, itis preferable to provide
enough clearance between adjuster 205 and hook 215H
so that adjuster 205 can move along vertical axis V with-
out catching hook 215H. Adjuster 205 however will catch
hook 215 if knob 216 is rotated.

[0109] With such construction, if the user desires to
change the overall length of the contact trip assembly
200, the user would rotate knob 216. Due to the interac-
tion between slot 216S and follower 215, knob 216 will
move follower 215 until it contacts adjuster 205, then fol-
lower 215 and adjuster 205 will move jointly until its teeth
205T do not engage with the teeth 202T of lower contact
trip 202. The user can then move the lower contact trip
202 to the desired position. Persons skilled in the art will
recognize that a user will not be able to move adjuster
205 and upper contact trip 201 along vertical axis V be-
cause of follower 215.

[0110] Tofixthe desiredlength of contact trip assembly
200, the user then needs to rotate knob 216 to its original
position. Persons skilled in the art will recognize that such
arrangement obviates the need for spring 204. While
spring 204 is not requires to move adjuster 205 outwardly
back to the engaged position, it can still provide a force
to maintain engagement between teeth 202T, 205T.
[0111] Persons skilled in the art will recognize that it
may be desirable to provide a detent for knob 216, which
would maintain the knob 216 in the engaged and/or dis-
engaged positions.

[0112] FIGS. 9-11 illustrate a further embodiment of
the invention, where like numerals refer to like parts. The
teachings of the embodiments discussed above are fully
incorporated herein. Tool 10 is provided with an adjust-
able contact trip assembly 300. The contact trip assembly
300 preferably has an upper contact trip 301 for engaging
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trigger assembly 14 and a lower contact trip 302 for con-
tacting a workpiece W. The contact trip assembly 300 is
preferably slidably attached to the housing 15 and/or
nosepiece 13 so that it slides vertically when the lower
contact trip 302 contacts a workpiece W and the user
pushes the fastening tool 10 unto the workpiece W. A
spring 311 may be disposed between housing 15 and/or
nosepiece 13 and contact trip assembly 300 to bias con-
tact trip assembly 300 downwardly towards the work-
piece W.

[0113] Upper contact trip 301 and lower contact trip
302 preferably have teeth 301 T and 302T, respectively,
which mesh together.

[0114] A cam mechanism 320 may be used to force
teeth 301 T and 302T to mesh and/or lock upper contact
trip 301 and lower contact trip 302 in place. Cam mech-
anism 320 may include a shaft 321 extending through
upper contact trip 301 and lower contact trip 302. The
shaft 321 may have a head 321 H disposed on the side
of lower contact trip 302 farthest from upper contact trip
301. A cam 322 may be pivotally connected to shaft 321
and have a cam portion 322C that contacts upper contact
trip 301.

[0115] With such arrangement, cam portion 322C
changes the distance between cam pivot 322A and upper
contact trip 301 when cam 322 is pivoted about an axis
substantially perpendicular to the longitudinal axis of
shaft 321. If the user desires to change the overall length
of the contact trip assembly 300, the user would rotate
the cam 322, thus unmeshing teeth 301 T, 302T, and
move the lower contact trip 302 to the desired position.
The user would then rotate cam 322 back to the locking
position.

[0116] It may be useful to provide upper contact trip
301 with a slot 301S to allow shaft 321 (and thus lower
contact trip) to move vertically therein relative to upper
contact trip 301.

[0117] Persons skilled in the art will recognize that cam
mechanism 322 may be disposed so that shaft 321 is
captured by upper contact trip 301, rather than lower con-
tact trip 302, and/or that cam 322 contact lower contact
trip 302, rather than upper contact trip 301.

[0118] FIGS. 12-13 illustrate an alternative cam mech-
anism 340, where like numerals refer to like parts. The
teachings of the embodiments discussed above are fully
incorporated herein.

[0119] A cam mechanism 340 may be used to force
teeth 301T and 302T to mesh and/or lock upper contact
trip 301 and lower contact trip 302 in place. Cam mech-
anism 340 may include a shaft 341 extending through
upper contact trip 301 and lower contact trip 302. The
shaft 341 may have a head 341H disposed on the side
of lower contact trip 302 farthest from upper contact trip
301. A cam 342 may be fixedly connected to shaft 341
so that shaft 341 and cam 342 rotate jointly about the
longitudinal axis of shaft 341. Cam 342 may have a cam
portion 342C that contacts cam portion 301C of upper
contact trip 301.
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[0120] With such arrangement, cam portion 342C
changes the distance between cam portion 342C and
lower contact trip 302 when cam 342 is pivoted. If the
user desires to change the overall length of the contact
trip assembly 300, the user would rotate the cam 342,
thus unmeshing teeth 301T, 302T, and move the lower
contact trip 302 to the desired position. The user would
then rotate cam 342 back to the locking position.
[0121] It may be useful to provide contact trip 302 with
a slot 302S to allow shaft 341 (and thus lower contact
trip 302) to move vertically therein relative to upper con-
tact trip 301.

[0122] Persons skilled in the art may recognize other
alternatives to the means disclosed herein. However, all
these additions and/or alterations are considered to be
equivalents of the present invention.

Claims
1. A fastening tool comprising:

a housing;

amagazine connected to the housing for storing
a fastener;

a driving mechanism disposed within the hous-
ing for driving the fastener into a workpiece;

a trigger assembly pivotally attached to the
housing for activating the driving mechanism,
the trigger assembly comprising a main trigger
pivotally attached to the housing, and a supple-
mental trigger pivotally attached to the main trig-
ger;

a contact trip assembly comprising an upper
contact trip contacting the supplemental trigger,
and a lower contact trip connected to the upper
contact trip;

an adjuster supported by one of the upper con-
tact trip and the lower contact trip, the adjuster
having teeth that can mesh with teeth disposed
on the other of the upper contact trip and the
lower contact trip, the adjuster being movable
between a first position where the teeth of the
adjuster and the other of the upper contact trip
and the lower contact trip mesh, and a second
position where the teeth of the adjuster and the
other of the upper contact trip and the lower con-
tact trip do not mesh;

a knob rotatably attached to the housing;

a link connected to the adjuster at one end and
to the knob at the other end for moving the ad-
juster between the first and second positions up-
on rotation of the knob.

2. The fastening tool of Claim 1, wherein the knob has
a channel for slidably receiving the link.
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