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This invention relates to means for constructing pre-
fabricated wall sections or panels and, more particu-
larly, to a nailing apparatus for constructing frames for
building sections, such as wall sections, panels, or the
like.

It is an object of the present invention to provide a
means for constructing building sections.

It is a further object of the present invention to pro-
vide a means for constructing frames for building sec-
tions or panels.

It is still another object of the present invention to
provide means for nailing frame members together to
form building sections.

It is yet another object of the present invention to
provide a nailing machine for constructing frames suit-
able for building sections, the nailing machine being
adapted to support the frame members, nail the frame
members together to form a frame, and discharge the
completed frame.

1t is still another object of the present invention to
provide a nailing machine adapted to automatically nail
together the frame members of a frame for use in a
building.

It is another object of the present invention to provide
a nail driving assembly suitable for use in a nailing ma-
chine for constructing frames for building sections.

1t is a further object of the present invention to pro-
vide a chuck assembly suitable for use in a nailing ma-
chine for constructing frames for building sections.

The invention, both as to its organization and method
of operation, taken with further objects and advantages
thereof, will be understood by reference to the follow-
ing description taken in conjunction with the accom-
panying drawings, in which:

FIGURE 1 is a perspective view of a frame nailing
machine embodying the features of the present invention;

FIGURE 2 is a top view of the frame nailing machine
of FIGURE 1, with the center frame supporting means
removed;

FIGURE 3 is a side elevational view of the frame
nailing machine of FIGURE 1;

FIGURE 4 is a cross-sectional view of the frame
nailing machine of FIGURE 1 taken along line 4—4 of
FIGURE 3;

FIGURE 5 is a cross-sectional view of the frame nail-
ing machine of FIGURE 1 taken along line 5—5 of
FIGURE 4;

FIGURE 6 is a cross-sectional view of the frame nail-
ing machine of FIGURE 1 taken along line 6—6 of
FIGURE 2;

FIGURE 7 is a cross-sectional view of the frame nail-
ing machine of FIGURE 1 taken along line 7—7 of
FIGURE 2;

FIGURE 8 is a cross-sectional view of the frame nail-
ing machine of FIGURE 1 taken along line 8—8 of
FIGURE 7; .

FIGURE 9 is an enlarged front view of the traversing
nailing assembly of the frame nailing machine of FIG-
URE 1;

FIGURE 10 is a cross-sectional view of the nailing
assembly shown in FIGURE 9 taken along line 16—190
of FIGURE 9;
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FIGURE 11 is an enlarged fragmentary back view of
the traversing nailing assembly shown in FIGURE 9;

FIGURE 12 is a side view of a nail driving assembly
used in the frame nailing machine of FIGURE 1, said
nail driving assembly being in its retracted position;

FIGURE 13 is a side view of the nail driving assem-
bly of FIGURE 15 with the nail driving assembly in
its extended position;

FIGURE 14 is an end view of the nail driving as-
sembly of FIGURE 12 taken along line 14—14 of FIG-
URE 12;

FIGURE 15 is a side view of the nail driving assem-
bly of FIGURE 12 taken along line 15—15 of FIG-
URE 14; and

FIGURE 16 is a cross-sectional view of a chuck means
in the nail driving assembly of FIGURE 12 taken along
line 16—16 of FIGURE 14.

Referring to FIGURE 1, a frame nailing machine em-
bodying the features of the present invention is indi-
cated generally by reference numeral 20. The frame
nailing machine 20 comprises a table means, indicated
generally by reference numeral 22, and a traversing nail-
ing assembly, indicated generally by reference numeral
24. The table means 22 is adapted to support the com-
ponents of a frame, indicated generally by reference nu-
meral 26, suitable for use in buildings. In this instance,
the frame 26 is for a wall section of a building and,
comprises a longitudinally extending head frame mem-
ber 28, a longitudinally extending foot frame member
30 and a plurality of transversely extending frame mem-
bers 32. The frame or stud members 28, 30 and 32,
which are in this instance 2" x 4"’ wooden beams, are
placed manually on the table means 22 in the position
that they are to be attached to one another. The table
means 22 has means to hold the frame members 28, 38
and 32 in proper position as will be more apparent here-
inafter.

The traversing nailing assembly 24 is mounted upon
the table means 22 and is adapted to traverse the table
means 22, i.e, move from one end of the table means
22 to the other. As the nailing assembly 24 traverses the
table means 22, it will stop and nail each joint where
the transverse frame members 32 abut the head frame
member 28 and the foot frame member 30. In this
manner, upon each traverse of the nailing assembly 24
the transverse frame members 32 are nailed to the head
frame member 28 and the foot frame member 30 to pro-
vide a completed rigid frame 26 suitable for use in build-
ing sections, walls or panels. The means for driving
the traversing nailing assembly 24 is mounted in the
table means 22. Means are also provided for removing
the completed frame 26 from the table means 22.

TABLE MEANS 22

Referring now to FIGURES 1-8, and more particularly
to FIGURES 1-3, the table means 22 includes two longi-
tudinal members 31, a plurality of transverse members 33,
and a plurality of legs 36 which are welded or suitably
attached to one another to form the basic framework of
the table means 22. In this instance the members 31 and
33 and the legs 36 are made of hollow rectangular struc-
tural steel though other structural elements could be em-
ployed. The members 31 include angle irons welded to
the rectangular steel elements to further enhance the
rigidity of the framework. Mounted between the longitu-
dinal members 31 on this framework is a center frame
supporting means 34. The longitudinal members 31 and
the frame supporting means 34 form a table or bed upon
which the frame members 28, 30 and 32 of the frame 26
are placed in proper position for the nailing operation, as
shown in FIGURE 1.



3,228,580

3

To these ends, a plurality of paired, upwardly extend-
ing guide means 3§, made of steel or othér suitable metal,
are welded to the longitudinal members 31 (FIGURES 2
and 3) and are adapted to hold an end of a transverse
frame memiber 32 in the desired location w1th respect to
the head frame member 28 or the foot frame member 30.
The head frame member 28 is placed on one of the longi-
tudinal members 31 between the ends of the transverse
members 32 and guide means 40, shown in FIGURES 2
and 3, which are attached to the outside edges of the
Iongitudinal members 31 by welding or the like. Like-
wise, the foot frame member 30 is placed on the. other
longitudinal member 31 between the ends of the transverse
members 32 and the guide means 40. In this manner,
the head frame member 28, the foot frame member 36 and
the transverse frame members 32 are in the desired posi-
tion relative to one another during the nailing operation.

Beneath the center frame supporting means 34 there
is positioned a main electric motor 42 (FIGURES 2 and
3) which is adapted to drive the traversing nailing assem-
bly 24 across the table means 22. The motor 42 is sup-
ported upon a platform 44 attached to the framework of
the table means 22 by suitable means not constituting a
part of the present invention. The motor 42 has a drive
shaft 46 with a sprocket 48 thereon which is drivingly
connected to an endless chain 56 connected to another
sprocket 52. The sprocket 52 is secured to a rotatable
shaft 54 mounted at its ends by bearing members 55 at-
tached by suitable means to transverse membérs 33 of the
framework of the table means 22. In this manner the
shaft 54 is rotated when the motor 42 is actuated. The
shaft £4 has a second sprocket 56 drivingly connected by
an endless chain 58 to a sprocket 60 on a second rotatable
shaft 62. The shaft 62 is mounted at its ends by bearing
members 63 attached by suitable means to transverse
members 33 of the framework of the table means 22. A
second sprocket 64 is mounted on the shaft 62 and is
drivingly connected by an endless ‘chain 66 to sprockets
68 and 76 on worm gears 72 and 74, respectively. - A pair
of idler rollers 67 and 69 are provided to assure that the
chain 66 does not become disengaged from the sprockets
64, 63 and 70. In this manner, the motor 42 drives the
shaft 54, the shaft 62 and the worm gears 72 and 74, the
latter being driven in the same direction. The sprockets
48, 52, 56, 60, 64, 68 and 70 are utilized to achieve de-
sired gear reduction or increase. The worm gears 72 and
74 act in unison to drive the traversing nailing assembly
24. The motor 42 is reversible and therefore the travers-
ing nailing assembly 24 may tranverse the table means 22
in either direction.

The worm gears 72 and 74 extend the length of the table
means 22 and are supported at their ends by bearing mem-
bers 76 (FIGURES 2 and 3) mounted on transverse chan-
nel frame members 77 at the ends of the table means 22.
There are a plurality of transverse channel frame members
77 attached to the legs 36 by welding or the like in the
table means 22 and their ends extend outwardly beyond
the framework to provide support for the traversing nail-
ing assembly 24 as will be discussed in more detaﬂ herein-
after.

The. table means 22 may, of course, have any length,
but generally will be at least 20 feet in length so that large
frames, like the frame 26, may be made by the frame
nailing machine 20. Since the worm gears 72 and 74
extend the length of the table means 22 and have a diam-
eter as small as 1 inch or less, they must be supported
between their ends to prevent excessive sagging. To these
ends, the table means 22 has means for supporting the
worm gears 72 and 74 at their midpoints. Referring to
FIGURES 2, 3 and 6, the worm gear support means in-
cludes a pneumatically actuated piston motor 78 having
one end pivotally mounted at 8¢ (FIGURE 6) to a frame-
work 81 mounted on the transverse members 77. The
pneumatically actuated piston motor 78 has a reciprocal
drive arm 82 which is pivotally attached by a coupling
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member 83 to a lever arm 84 fixedly attached to a shaft
86. The shaft 86 is pivotally mounted upon the frame-
work 81 by bearing means 88 and 90. A second lever
arm 92 is fixedly attached to the shaft 86 and one end
of the lever arm 92 it attached to linkage means for sup-
porting the worm gear 72 and the other end of the lever
arm %2 is attached to linkage means for supporting the
worm gear 74.

The linkage means for supporting the worm gear 72
comprises a linkage member 94 having one end pivotally
attached by a coupling 96 to the lever arm 92. The other
end of the linkage member 94 is pivotally attached by
a coupling 98 to a transversely movable linkage member
186 which has a supporting member 102 for the worm
gear 72 on its free end.. The linkage member 100 is
slidably mounted in bearing members 103 and 105 suita-
bly mounted upon the framework 81. The supporting
member 102 is made of wood or other suitable material
and has an inclined upper face 104 with a groove 106
therein to receivé the worm gear 72. In this manner,
when the supporting member 102 is moved outwardly to
the position shown in FIGURE 6 the worm gear 72 will
slide upwardly on the inclined face 184 and rest in the
groove 166 so that the worm gear 72 will not sag. ~ Fur-
thermore, the supporting member 102 is thus adapted to
be retracted inwardly out of the path of the traversing
nailing assembly 24 as it moves along the table means 22.

The linkage means for supporting the worm gear 74
comprises a linkage member 168 having one end pivotally
attached by a coupling 112 to a transversely movable
linkage member 114 which has a supporting member 116
for the worm gear 74 on its free end. The linkage mem-
ber 114 is slidably mounted in bearing members 117 and
119 mounted by suitable means upon the framework 81.
The supporting member 116 is made of wood or other
suitable material and has an inclined upper face 118 with
a groove 120 therein to receive the worm gear 74. In
this manner, when the supporting member 116 is moved
outwardly to the position shown in FIGURE 6 the worm
gear 74 will slide upwardly on the inclined face 118 and
rest.in the groove 120 so that the worm gear 72 will not
sag. = Furthermore, -the supporting member 116 is thus
adapted to be retracted inwardly out of the path of the
traversing nailing assembly 24 as it moves along the
table means 22.

Normally the supporting members 102 and 116 are
in the position shown in FIGURE 6 and supporting the
worm - gears 72 and 74.. However, in this position the
supporting members 162 and 116 block the path of the
traversing nailing assembly 24. Accordingly, as the
traversing nailing assembly 24 approaches the supporting
members 102 and 116, regardless of. the direction it
travels, a limit switch means will be tripped thereby ac-
tuating the motor 78. Upon actuation of the motor 78,
the drive arm 82 is moved outwardly moving the lever
arm 84 and causing the shaft 86 to rotate in a clockwise
direction when viewing FIGURE 6. Accordingly, the
second lever arm 92 is likewise rotated in a clockwise
direction through the arc indicated in phantom in FIG-
URE 6. This movement of the lever arm 92 pulls the
linkage members 94 and 168 .and, accordingly, the linkage
members 100 and 114, respectively, inwardly thereby
retracting the supporting members 102 and 116 from
beneath the worm gears 72 and 74, respectively, so that
the traversing nailing assembly 24 may pass without ob-
struction. After the traversing najling machine 24 has
moved a predetermined distance past the supporting
means £02 and 116, another limit switch means will be
tripped causing the motor 78 to be actuated in the
reverse direction and the drive arm 82 to be retracted.
Accordlngly, the shaft 86 and lever arm 92 are rotated
in a counterclockwise direction back to the position
shown in FIGURE 6. This causes the linkage members
109 and 114 and therefore the supporting members 102
and 116, respectively, to move outwardly to the position
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shown in FIGURE 6 wherein the worm gears 72 and
74 are supported by the supporting members 102 and
116. The limit switch arrangement for actuating -the
motor 78 to extend and retract the supporting members
102 and 116 will be more fully explained bereinafter.

The frame 26 is completed by nailing the transverse
frame members 32 to the head frame member 28 and the

foot frame member 3% and the table means 22 is adapted”

to discharge the completed frame 2&. Referring to
FIGURES 1-3 and 6-8, the means for removing the
completed frame 26 from the table means 22 comprises
two endless chains 136 and 132 which may be. moved
upwardly above the top of the center frame support
member 34 and the longitudinal members 31 to lift and
thereby support the frame 26. The endless chains 130
and 132 are then driven and carry the frame 26 off of
the table means 22 by moving it longitudinally with re-
spect to the table means 22. To these ends, the table
means 22 includes a reversible electric motor 134 mounted
upon a platform 136 attached by suitable means to the
framework of the table means 22. The electric motor
134 has a drive shaft 138 with a sprocket 149 and is
drivingly connected to a rotatable shaft 146 by an endless
chain 142 which cooperates with the sprocket 146 and
a sprocket 144 fixedly secured to the rotatable shaft
146. The rotatable shaft 146 is mounted in suitable
bearing means 148, 149 and 159 suitably secured to the
framework of the table means 22. The shaft 146 has
sprockets 152 and 154 at its end which are operatively
connected to the endless chains 139 and 132, respectively.
At the opposite end of the table means 22 another
rotatable shaft 136 is supported by suitable bearing
means 158 and 160 suitably secured to the framework
of the table means 22. The rotatable shaft 156 has
sprockets 162 and 164 affixed thereto which cooperate
with the chains 139 and 132, respectively. In this man-
ner, actuation of the motor 134 causes the shaft 146 to
rotate whereby the chains ¥38® and 132 rotate in the
same direction about the sprockets 152 and 162 and the
sprockets 154 and 164, respectively.

The chains 130 and 132 pass across and on top of
longitudinally extending guide members 166 and 168,
respectively, which are adapted to be moved upwardly
and downwardly so that the chains 130 and 132 are
moved above or below the top level of the longitudinal
members 31 and the center frame supporting means 34
so that the frame 26 may be lifted from the table means
22 by the endless chains 130 and 332. The guide mem-
bers 166 and 168 are, in this instance, made of channel
iron and are positioned so that the legs of the channel
iron extend downwardly (see FIGURE 6). The guide
members 166 and 168 are on opposite sides of the center
frame supporting means 34 and between the longitudinal
members 31. Each of the guide members 166 and 168
has a plurality of upwardly extending guide tabs 167
(FIGURE 8) spaced along its length to prevent the
chains 136 and 132 from slipping. off the guide members
166 and 168.

The guide members 166 and 168 are attached to the
framework of the table means 22 and are adapted to be
pivoted upwardly and downwardly with respect to this
framework. To these ends each of the guide members
166 and 168 is supported along its length by a plurality of

pivotal support means indicated generally by reference:

numeral 176 and best seen in FIGURES 7 and 8. The
pivotal support means 179 comprise a bracket 172 at-
tached by welding or other suitable means to a transverse
member 33 of the framework of the table means 22. A
lever arm 174 is pivotally attached to the bracket 172 by
a pin member 176 rotatably supported by the bracket 172.
The other end of the lever arm 174 is welded or otherwise
fixedly attached to a pin 178 which extends through a
pair of holes in the legs in the guide members 166 or 168.
The lever arm 174 of each pivotal support means 17§ is,
therefore, able to pivot about the axis of the pin 176
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6
whereby the pin 178 will be pivoted through an arc and
cause the guide members 166 and 168 to likewise pivot
through the arc of the pin 178.

A pneumatic actuated piston motor 190 has one end
pivotally attached to a bracket 191 suitably secured by
welding or the like to the framework of the table means
22 (see FIGURE 7). The pneumatic actuated motor
190 has a reciprocal drive arm 192 pivotally connected
by a coupling 193 to a free end of a lever arm 194 which
is fixedly attached to a rotatable shaft 196. The shaft
196 is supported by bearing means 197 and 199 which are
mounted by nuts and bolts or the like upon frame mem-
bers 201 and 203, respectively, which are attached by
suitable means to the framework of the table means 22.
The shaft 196 has a pair of cooperating lever arms 1984
and 1985 fixedly secured thereto having a pin 260 secured
thereto, the pin 200 extending through a pair of holes in
thé legs of the guide member 166. Cotter pins or the
like may be utilized to hold the pin 200 in place with
respect to the lever arms 1984 and 198b and the guide
member 166.

In addition, the shaft 196 has a pair of cooperating
lever arms 2024 and 2025 fixedly secured thereto. The
free ends of the lever arms 262a and 202b receive a pin
204 which extends through an aligned pair of holes in the
legs of the guide member 163. The pin 204 is held in
proper position with respect to the guide member 168
and the lever arms 2024 and 2062bh by cotter pins or
the like.

The retractable drive arm 192 is shown in FIGURE 7
in its extended position wherein the guide members 166
and 168 are in their lower or retracted position, i.e., the
frame 26 rests upon the central supporting panel 34 and
the longitudinal members 31. After the frame 26 has
been completed and the tramsverse frame members 32
nailed to the head frame member 28 and the foot frame
member 30, the motor 190 is actuated either manually
or automatically by means not shown and not constituting
a part of the present invention. Upon actuation, the
motor 190 retracts the drive arm 192 causing the lever
arm 194 and the shaft 196 to be pivoted in a counter-
clockwise direction when viewing FIGURE 7. The motor
190 retracts the drive arm 192 sufficiently to cause the
lever arms 198a, 1985, 2024 and 202b to rotate in a
counter-clockwise direction through an arc of about 45°
to the position shown in dotted lines in FIGURE 7. The
movement of the lever arms 1984, 198b, 202q and 2025
causes the guide members 166 and 168 to be pivoted up-
wardly from their retracted position to their upper posi-
tion shown in dotted lines in FIGURE 7. As the guide
members 166 and 168 move from their retracted position
to their upper position they are, of course, pivoted about
the pins 176 of the pivotal support means 170. In this
manner the guide members 166 and 168 lift the chains 130
and 132, respectively, above the level of the center frame
supporting panel 34 and the longitudinal members 31
whereby the frame 26 is lifted from these members and
is supported by the chains 130 and 132. The tabs 167 are
not as high as the chains 130 and 132 and, therefore, do
not interfere with the chains 130 and 132 supporting the
frame 286.

Once the frame 26 has been lifted from the longitudinal
members 31 and the center supporting panel 34 and is
supported by the chains 13¢ and 132, the electric motor
134 is actuated manually or automatically by means not
shown and not constituting a part of the present inven-
tion. Upon actuation of the electric motor 134, the end-
less chains 130 and 132 are driven in the same direction
in the manner described hereinbefore and therefore con-
vey the frame 26 off an end of the table means 22. If
desired, suitable conveyor means may be placed at either
end of the frame nailing machine 29 to receive-the dis-
charged completed frame 26. The chains 130 and 132
may, of course, be rotated in either direction to discharge
the frame 26 off of either end of the table means 22.
After the frame 26 has been discharged from the table
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means 22 the electric motor 134 is turned off and the
pneumatic motor 199 actuated, Actuation of the motor
199 causes the drive arm 192 to move to its extended posi-
tion whereby the lever arm 194, the shaft 196 and the
lever arms 198«, 198b, 202a and 2062b are rotated in a
clockwise direction back to the position shown in solid
lines in FIGURE 7. In this manrer the guide members
166 and 168 are pivoted back to their retracted position
so that the chains 130 and 132 are below the level of ‘the
longitudinal members 31 and the center frame supporting
panel 34.

The chains 138 and 132 are, of course, oversize since
they must be moved to their extended position. Thus, a
plurality of idler wheels 206, such as shown in FIG-
URE 7, are attached to the framework of the table means
22 to guide the chains 130 and 132 and prevent them from
coming off the sprockets 152, 154, 162 and 164.

NAILING ASSEMBLY 24

The nailing assembly 24 is adapted to traverse or move
longitudinally with respect to the table means 22. As
the nailing assembly 24 traverses the table means 22, it
will stop at each joint between the transverse members
32 and the head frame member 28 and the foot frame
member 30 and nail the transverse members 32 to the
head frame member 28 and the foot frame member 30.
To these ends, as.best seen in FIGURES 1 and 9, the nail-
ing assembly 24 includes two nail hopper assemblies,
indicated generally by reference numerals 216 and 212,
nail picking assemblies -associated therewith, indicated
generally by reference numerals 214 and 216, respec-
tively, and nail driving assemblies, indicated generally
by reference numerals 218 and 220, respectively. The
nail hopper assemblies 210 and 212 are adapted to deliver
nails to the nail picker assemblies 214 and 216, respec-
tively. The nail picker assemblies 214 and 216 each
deliver two nails to the nail driving assemblies 218 and
220, respectively, which in turn drive the nails into the
frame 26 to secure the transverse members 32 to the
head frame member 28 and the foot frame member 30,
tespectively. In addition, the nailing assembly 24 has
holding means to prevent movement of the transverse
member 32 and the head frame member 28 or foot frame
member 30 as these members are being nailed together,
these holding means being indicated generally by refer-
ence numerals 222 and 224. Furthermore, the nailing
assembly 24 is provided with means for stopping the nail-
ing assembly 24 so that the nail driving assemblies 218
and/or 220 are in proper position to nail the transverse
frame members 32 to the head frame member 28 and/or
the foot frame member 3.

The frame nailing assembly 24 includes a U-shaped
frame indicated generally by reference numeral 226.- The
U-shaped frame 226 straddles the longitudinal members
31 and the center frame supporting panel 34 upon which
the frame members 28, 30 and 32 rest. The frame 228,
which is made of I-beams, channel irons, angle irons or
other suitable structural material is adapted to ride on
the table means 22. To these ends, the table means 22
has two tracks indicated generally by reference numerals
228 and 238 (FIGURES 1, 2 and 9). The tracks 228
and 230 are mounted on opposite sides of the table
means 22 on the outwardly extending ends of the sup-
porting members 77. Each of the tracks 228 and 230
include a hollow rectangular-shaped structural steel mem-
ber 231 which extends the length of the table means 22.
In this instance, a steel strip 233 is placed on top of the
member 231 to provide a surface upon which the nail-
ing assembly 24 will ride as it travels from one end to
the other of the table means 22. A plurality of gussets
234 may be utilized to enhance the rigidity of the tracks
228 and 230. The gusset plates 234 may be welded or
otherwise . suitably secured to the structural *elements
231 and 77.
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Referring to FIGURES 1-5, 9 and 10, the frame 226
of the nailing assembly 24 has.two vertical frame mem-
bers 236 and 238 at each side. In this instance the ver-
tical frame members 236 and 238 are I-beams, though
any other suitable structural material may be employed.
At the lower end of the vertical members 236 and 238
there are-attached thereto by welding or the like an ex-
terior channel member 240 and an internal channel mem-
ber 242. Rollers 244 and 246 are supported by the chan-
nel members 240 and 242 upon rods 248 and 25¢ secured
by suitable means to the channel members 240 and. 242,
To prevent misalignment of the rollers 244 and 246, each
of the rollers is mounted upon a sleeve 252 and 254, re-
spectively, which cooperate with the rods 248 and 250,
respectively. The rollers 244 and 246 ride on the strips
233 of the tracks 228 and 23¢ to provide the means by
which the nailing assembly 24 may move from one end
of the table means 22 to the other end and back again.

To further prevent the nailing assembly 24 from mov-
ing off of the tracks 228 and 238, lateral movement of
the nailing assembly 24 on the tracks 228 and 238 is
limited. To these ends, as best seen in FIGURES 4 and
5, a pair of outwardly extending rollers 26€ and 262 are
attached to each of the channel members 242, The rollers
269 and 262 are rotatable about vertical pins 264 and
266, respectively, and are adapted to be adjustable in a
lateral direction with respect to the tracks 228 and 239.
The rollers 260 and 262 may be supported by and at-
tached to the channel member 242 in a myriad of ways
well known to one with ordinary skill in the art and not
constituting a part of the present invention. Accordingly,
the means 261 for supporting the rollers 269 and 262
need not be discussed in detail. Rollers 260 and 262 have
an enlarged diameter at their center portion which ex-
tends between two metal strips 268 and 279 welded or
otherwise suitably secured to the interior vertical face of
the member 231. The strips 268 and 270 are spaced from
one another so that the center portion 268a and 2624 of
the rollers 268 and 262 extend therebetween, the narrow
end portions of the rollers 268 and 262 riding upon the
strips 268 and 270.

The other side of the frame 226 is constructed in the
same manner so that it cooperates with the track 228 in
the same manner that the nailing assembly 24 cooperates
with the track 230. In this manner, the traversing nail-
ing assembly 24 is adapted to ride upon the tracks 228
and 230 and will not fall laterally off these tracks.

Extending inwardly from each channel member 242 is
a worm gear drive means indicated generally by reference
numeral 272. The worm gear drive means 272 comprises
a bracket 274 bolted or otherwise suitably secured to
the channel member 242. The bracket 274 has a hole
therein adapted to receive a worm gear follower 276 which.
is. attached to the bracket 274 by a plate 278 and nuts
and bolts 281.. The worm gears 72 and 74 extend through
and cooperate with the worm gear followers 276 so. that
upon rotation of the worm gears 72 and 74 in the same
direction the followers 276 will move along the worm
gears 72 and 74 in the same direction thus moving the
entire nailing assembly 24 along the tracks 228 and 230
toward either end of the table means 22. In this manner,
the worm gears 72 and 74 drive the nailing assembly 24
along the tracks 228 and 236 so that it traverses the table
means 22.

Referring to FIGURES 9-11, the nail hopper assem-
blies 210 and 212 are each adapted to deliver two nails
to the nail driving assemblies 2i8 and 220, respectively.
The nail hopper assemblies 218 and 212, and their as-
sociated nail picker assemblies 214 and 216, respectively,
are per se well known in the art and do not constitute
a part of the present invention, In this instance, the nail
hopper assemblies and nail picker assemblies are of the
general type described in detail in the Willhauck Patent
No. 2,982,965, issued May 9, 1961. Accordingly, a de-
tailed discussion of the nail hopper assemblies and nail



3,228,580

9

picking assemblies is ot necessary in this. application.
Suffice it to say that nail hopper assemblies 218 and
212 have bins 282 which are filled with nails and oscil-
Jated by rocker arms 284 which are attached to a crank
shaft 286 driven by a motor not shown. The oscillating
motion of the bins 282 causes the nails therein to be
aligned in rows, with the nail heads up, from which the
nails are picked by the nail picking assemblies whereby
one nail is delivered to each of the tubes 300, 302, 364
and 386. The nails delivered to the tubes 306 and
302 are transmitted to the nail driving assembly 228,
while the nails delivered to the tubes 364 and 305 are
delivered to the nail driving asembly 218. The nails
delivered to the tubes 368, 382, 364 and 396 are trans-
mitted by gravity therethrough, their movement being
assisted by a blast or air to assure that they are properly
positioned in the nail driving assemblies 218 and 220
prior to being driven into the frame 26. The nail driving
assemblies 218 and 220 are operatively connected to their
associated nail picking assemblies 214 and 216 so that
after the respective nail driving assembly has driven the
nails therein into the frame 26 it is supplied with two addi-
tional nails for the next nailing operation. Suitable means
for effecting such cooperation between the picker as-
semblies and the nail driving assemblies is well known
in the art and does not per se constitute a part of the
present invention. Cther types of nail hopper assemblies
and nail picker assemblies may be used in the frame
nailing apparatus of the present invention. Exemplary
of such nail hopper and picker assemblies are those
illustrated and described in detail in United States Patent
Nos. 2,456,221, 2,785,400 and 2,879,509.

Referring to FIGURES 9 and 12-16, the nail driving
assemblies 218 and 228 are each mounted on a down-
wardly extending leg of the U-shaped frame 22& of the
nailing assembly 24. The nail driving assembiy 218 is
mounted on a platform indicated generally by reference
numeral 308 attached by welding or other suitable means
(not shown) to the vertical frame members 236 and 238.
The nail driving assembly 218 is positioned between the
vertical frame members 236 and 238 on the platform 368
and is adapted to drive two nails 434 through the head
frame member 28 and into the end of each transverse
frame member 32 abuting the head frame member 28, as
seen in FIGURE 13. In this manner each transverse
frame member 32 is attached by two nails 434 to the
head frame member 28 by the nail driving assembly 218.

The nail driving assembly 229 is mounted on a plat-
form indicated generally by reference numeral 316 at-
tached by welding or other suitable means (not shown)
to the vertical frame members 236 and 238 on the other
leg of the U-shaped frame 226. The nail driving assem-
bly 228 is positioned between the vertical frame members
236 and 238 on the platform 316 and is adapted to drive
two nails through the foot frame member 30 and into
the end of each transverse frame member 32 abuiting
the foot frame member 3¢. In this manner each trans-
verse member 32 is attached by two nails 434 to the
foot frame member 30 by the nail driving assembly 228.

The nailing assembly 24, as it moves from one end of
the table means 22 to the other, is adapted to stop so
that the nail driving assemblies 218 and 229 are in proper
position to mail a transverse frame member 32 to the
head frame member 28 and the foot frame member 39.
After this nailing operation is completed the nailing as-
sembly 24 automatically begins to traverse the table means
22 again until it comes to the next transverse frame mem-
ber 32, stops the nailing assemblies 218 and 22¥ nail
this transverse frame member 32 to the head frame
member 28 and the foot frame member 36. This sequence
continues until all the transverse frame members 32
have been nailed to the head frame member 28 and the
foot frame member 38 and the frame 26 is thereby
completed.
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Referring specifically to FIGURES 12-16, the nail
driving assembly 218 includes a pneumatic actuated pis-
ton motor 312 fixidly attached by suitable means to
the platform 3068. The motor 312 has a reciprocal drive
arm 314 having its free end attached to a driving block
316. The driving block 316 comprises steel members
318, 320, 322 and 324 which are welded together or
otherwise suitably attached to one another to form a
rectangular frame. The reciprocal arm 314 threadably
engages a hole in the member 318, a nut 326 preventing
the driving block 316 from rotating about the arm 314.
Female stroke adjusters 328 and 330, cup-shaped mem-
bers having a hole in their bottoms, are welded to the
member 322. The interior surface of the female stroke
adjusters 328 and 330 is threaded and adapted to receive
male stroke adjusters 332 and 334, respectively, through
holes in the member 322, The male stroke adjusters 332
and 334 have threaded exterior surfaces which engage
the threaded interior surface of the female stroke adjust-
ers 328 and 330, respectively. The outwardly extending
ends of the male stroke adjusters 332 and 334 are adapted
to receive a screwdriver or the like so that they may be
moved into or out of the female stroke adjusters 328 and
330 to adjust the position of the drivers 336 and 338,
respectively. The other ends of the male stroke adjusters
332 and 334 have grooves adapted to receive heads 336a
and 338a of the drivers 336 and 338, respectively. The
drivers 336 and 338 extend through the holes in the
bottom of the female stroke adjusters 328 and 336, re-
spectively, and are adapted to drive the nails 434 into
the frame 26 in a manner more apparent hereinafter.

The nail driving assembly 218 includes a chuck assem-
bly indicated generally by reference numeral 340. The
chuck assembly 349 includes two chuck means 366 and
370, which each hold a nail in proper position for the
nailing operation and means for supporting the chuck
means 366 and 376. The means for mounting the chuck
means 366 and 370 includes a U-shaped bracket 342
welded or otherwise suitably secured to the platform 3908.
The U-shaped bracket 342 slidably receives between its
upwardly extending legs a plate 344 held therein by over-
lapping plate means 346 and 348 bolted or otherwise
suitably secured to the upwardly extending legs of the
U-shaped bracket 342. The slidable plate 344 is attached
by a bolt 350 to a vertical support member 352, which, in
turn, is welded or otherwise suitably secured to a mount-
ing means 354. The mounting means 354 comprises
plate members 356, 358, and 360 which are welded to-
gether to form a U-shaped frame. The plate members
358 and 360 form the upwardly extending legs of the
U-shaped mounting means 354, the member 358 being
shorter than the member 360 as seen in FIGURE 14. A
chuck mounting plate 362 is welded to the upwardly ex-
tending ends of the plate members 358 and 360 in such a
manner that it is on an angle of about 45° with the
horizontal. Welded to the upper side of the chuck mount-
ing plate 362 is a L-shaped bracket means 364 for holding
the chuck means 366. Welded to the underside of the
chuck mounting plate 362 is a L-shaped bracket means
368, which is identical to the bracket means 364, for
holding the chuck means 370.

The chuck means 366 and 370 are identical to one
another. Referring particularly to FIGURES 15 and 16,
the chuck means 366 comprises a first chuck member 372
and a second chuck member 374. The second chuck
member 374 has fixedly attached thereto two stud mem-
bers 376 (see FIGURES 12-14), each of which extends
through an oversize hole 380 in the first chuck member
372. A spring 382 is held on the stud member 376 by a
nut 384 and biases the first chuck member 372 against
the second chuck member 374. The second chuck mem-
ber 374 has two outwardly extending flanges 386 and 390.
A bolt 392, having a washer 394, extends between the
flanges 386 and 390 and through a hole 391 in the bracket
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means 364 and with a nut 396 holds the chuck means
366 on the mounting means 354.

The first and second chuck members 372 and 374 each
have grooves therein which, when they are placed to-
gether and mounted on the mounting means 354, form a
passageway 398 adapted to receive the driver 336. The
first chuck member 372 has a passageway 429 which
communicates with the passageway 398 at a small angle.
The tube 304 communicates with the passageway 426 and
is ‘attached to the first chuck member 372 by a coupling
member 422. Jaw members 424 and 426 are pivotally
mounted in cut-away portions of the first and second
chuck members 372 and 374, respectively. The jaw
member 424 is pivotal about a pin 428 attached by suit-
able means to the first chuck member 372. The jaw
means 426 is pivotal about a pin 438 attached by suitable
means to the second chuck member 374. The jaw mem-
bers 424 and 426 have longitudinally extending grooves
therein which form a passageway 432 having a tapered
entrance. A nail 434 from the tube 304 passes through

the passageway 42¢ and into the passageway 432 as-

shown in FIGURE 16. The free ends of the jaw mem-
bers 424 and 426 are spring biased. To these ends, the
first chuck member 372 has a threaded adjustment mem-
ber 436 which engages and holds one end of a spring 438,
the other end of the spring 438 being held in a recess 440
in the jaw member 424. By rotating the adjustment
means the force exerted by the spring 438 on the jaw
member 424 may be adjusted. Similarly, the second
chuck member 374 is provided with a threaded adjust-
ment member 442 which engages and holds one end of
a spring 444, the other end of the spring 444 being held in
a Tecess 446 in the jaw member 426. Rotation of the
adjustment member 442 adjusts the force exerted by the
spring 444 on the jaw member 426. The chuck assembly
370 is identical to the chuck assembly 366 and is mounted
on the underside of mounting means 354 by the bracket
means 368 in the same manner that the chuck assembly
366 is mounted on the top of the mounting means 354 by
the bracket means 362. The chuck assembly 378 receives
the driver 338 and is connected to the tube 306.

The driving block 316 is connected to the mounting
means 354 by a compensator rod 450 which extends
through a hole in a plate 452 welded or the like to the
member 356 (FIGURES 12-15). The compensator rod
450 threadedly engages a hole in the member 332 and
is properly held in position with nuts 454. The free end
of the compensator rod has nuts 456 thereon. A spring
458 on the compensator rod 450 exerts force against the
driving block 316 and the member 452.

In operation, the nail driving assembly 218 is in its
retracted position shown in FIGURES 12 and 14-16
when it receives the nails 434, one from each tube 364
and. 306. The nails 434 come down through the tubes
304 and 386, pass through the passageway 420 and a
portion of the passageway 398 and are forced into the
passageway 432 between the jaw members 424 and 426
so that the head of the nail 434 is just in the passageway
432, as shown in FIGURE 16. The nail driving assem-
bly 218 is now ready to drive the nails 434 into the frame
26. When traversing nailing assembly 24 ‘has stopped
and the motor 312 is actuated, the arm 314 is extended
causing the drivers 336 and 338 to contact the head of
the nails 434 and drive them through the jaw members
424 and 426 and into the head frame member 28 and
the transverse frame members 30. As the drivers 336 and
338 drive the nails 434 through the jaw members 424
and 426, the jaw members 424 and 426 pivot about their
respective pins 428 and 430 against the force of the
springs 438 and 444, respectively. In this manner, the
jaw members 424 and 426 open to allow the heads of the
nails 434 to pass therethrough and still guide the nails
434 as they are being driven into the frame 26 as shown
in dotted lines in FIGURE 16,
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Furthermore, as the pring 458 is compressed and pushes
the mounting means 354, which slides in the bracket 342,
until the chuck means 366 and 370 abut the head frame
member 28.. The chuck means 366 and 37¢ will be
moved into abutting relationship with the head frame
member 28 prior to the nails 434 beginning to leave the
jaw members 424 and 426. This further reduces the
chance of the nails 434 entering the frame 26 in an im-
proper position.

After the nails 434 have been driven into the head frame
member 28 and the transverse frame member 32, the
motor 312 is actuated whereby the driving block 316 is
retracted which, of course, retracts the drivers 336 and
338 and the compensator rod 459. As the compensator
rod 459 is being retracted, the nuts 456 on its end will
engage the member 452 and thereby also retract the
mounting means 354 and the chuck means 366 and 370.
In this manner, the chuck assemblies 366 and 370 are
withdrawn from the head frame member 28 and the
nailing assembly 24 may move on for the next nailing
operation.

It will be understood that the studs 376 and springs
382 allow the first and second chuck members 372 and
374 to separate should nail jamming or the like occur
within -the chuck means 366 or 376. Furthermore, the
compensator rod 439 and spring 458 allow the frame 26
to be at varjable distances from the nail driving as-
sembly 218 without adversely affecting the nailing opera-
tion. The nail driving assembly 220 is constructed and
operates identical to the nail driving assembly 218.

The nailing assembly 24 is adapted to automatically
stop so that the nail driving assemblies 218 and 226 are
in proper position to- nail the joints between the trans-
verse frame member 32 and the head frame member
28 and the transverse frame member 32 and the foot
frame member 30, respectively. To these ends, refer-
ring. to FIGURES 9-11, the frame 226 of the nailing
assembly 24 has a pair of pivotal limit switches 48¢ and
492 on each side which are adapted to trip suitable switch
means 404 and 406, respectively, which will turn off the
electric motor 42 which is driving the traversing nailing
assembly 24, Assuming, for example, that the traversing
nailing assembly 24 is moving from left to right when
viewing FIGURE 10, the leading pivotal limit switch 460
and its associated switch means 404 are activated and
the trailing pivotal limit switch 482 and its associated
switch means 406 is deactivated. Accordingly, when the
limit switch 409 contacts a transverse frame member 32,
the limit switch 400 trips the switch means 494 which
in turn, by means not shown and not constituting a part
of the present invention, turns off the electric motor 42.
The limit switches 469 are positioned so that by the time
the motor 42 is turned off and the nailing assembly 24
stops that the juncture between the transverse frame mem-
ber 32 and the foot frame member 39 will be in proper
position with respect to the nail driving assembly 220
and the juncture between the transverse frame member
32 and the head frame member 39 will be in proper posi-
tion with respect to the nail driving assembly 218. The
limit switches 486 on opposite sides of the nailing assem-
bly 24 are aligned with one another so that they will con-
tact the same transverse member 32 at the same time.
When the nail driving assemblies 218 and 226 have com-
pleted their function of driving the nails into the joints
between the transverse frame member 32 and the head
frame member 28 and the transverse frame member 32
and the foot frame member 3¢, means not shown and
not constituting a part of the present invention cause the
motor 42 to be energized again whereby the nailing as-
sembly 24 once again begins to traverse the table means
22. This sequence of operation continues until the tra-
versing nailing assembly 24 has travelled to the end of
the table means 22." The completed frame 26 is removed
in the manner described hereinbefore and new frame
members 28, 38 and 32 placed on the table méans 22.
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The nailing assembly 24 is then driven by the motor 42
in the reverse direction, i.e., from right to left when view-
ing FIGURE 10. Now the limit switches 400 and their
associated switch means 464 are deactivated and the limit
switches 402 and their associated limit switch means 466
are activated. Accordingly, when the limit switch 482
contacts a transverse frame member 32, the limit switch
402 trips the switch means 406 which in turn, by means
not shown and not constituting a part of the present in-
vention, tarns off the electric motor 42, The limit switches
482 are positioned so that by the time the motor 42 is
turned off and the nailing assembly 24 stops that the joints
between the transverse frame member 32 and the foot
frame member 30 and the transverse frame member 32
and the head frame member 28 are in proper position
with recpect to the nail driving assembiies 228 and 218,
respectively. The limit switches 492 on opposite sides of
the nailing assembly are aligned with one another so that
they will contact the same transverse member 32 at the
same time. When the nail driving assemblies 218 and 226
have completed their function of driving the nails into
the joints between the transverse frame member 32 and
the head frame member 28 and the {ransverse frame mem-
ber 32 and the foot frame member 39, means not shown
and not constituting a part of the present invention cause
the motor 42 to be energized again whereby the nailing
assembly 24 once again begins to traverse the table means
22 from left to right when viewing FIGURE 10. This
sequence of operation continues until the traversing nail-
ing assembly 24 has travelled to the end of the table
means 22. The completed frame 26 is removed in the
manner described hereinbefore and the frame npailing ap-
paratus 29 is ready for another frame.

The limit switches 482 and their associated switch
means 406 are the same as the limit switches 400 and their
associated switch means 484. The limit switches 468 and
492 have rotatable wheels 408 on their end so that the
limit switches 400 and 402 will roll over the upwardly
extending transverse frame members 32, being pivoted in
this manner upon contacting the transverse frame mem-
bers 32.

Often in constructing frames for building sections, walls,
and panels, the transverse members of the panel will not
extend from the head frame member to the foot frame
member, ie., they will abut the head frame member or
the foot frame member only. By placing the limit switches
4980 and 402 on each side of the nailing assembly 24
this assures that such transverse frame members will be
nailed to the head frame member or foot frame member,
depending upon which frame member it abuts. In other
words the limit switches 400 and 462 on one side of the
traversing nailing assembly 24 are connected to the nail
driving assembly on that side of the traversing nailing
assembly 24 and the limit switches 4808 and 462 on the
other side of the traversing nail assembly 24 are con-
nected to the other nail driving assembly. In this man-
ner, when one of the transverse frame members 32 abuts
only the head frame member 28 or the foot frame mem-
ber 39, one of the limit switches 468 or 492 will cause
the nailing assembly 24 to stop and the appropriate nail
driving assembly to be actuated. Thus, in such instances,
only one of the nail driving assemblies 218 and 22§ are
utilized, depending upon the side of the frame 26 to be
nailed. Thus the traversing nailing assembly 24 is adapt-
ed to nail a transverse member to the head frame member
or the foot frame member, or both depending upon which
the transverse frame member abuts. The electrical con-
trol system to effect such operation of the traversing nail-
ing assembly 24 does not per se constitute a part of the
present invention, the selection of a suitable system being
within the ordinary skill of one in the art.

In addition, and referring now to FIGURE 9, the hold-
ing means 222 and 224 are actuated by means not shown
to firmly hold the transverse frame member 32 in posi-
tion with respect to the head frame member 28 and the
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foot frame member 39, respectively. The electrical sys-
tem employed to effect cooperation between the nail driv-
ing assemblies 218 and 220 and the holding means 222
and 224, respectively, is not shown and does not per se
constitute a part of the present invention it being within
the ordinary skill of one in the art to provide such a suit-
able electrical system. In any event, the holding means
222 and 224 have pneumatic actuated pistons 410 and 412,
respectively.  When the nailing assembly 24 stops, the
holding means 222 and 224 are actuated whereby the
pistons 416 and 412 are extended downwardly until they
contact both the transverse frame members 32 and the
head frame member 28 and the transverse member 32
and the foot frame member 38, respectively. In other
words, the piston 418 comes down on the transverse mem-
ber 32 and the head frame member 28 in the area in
which these two members abut one another and are to be
nailed to one another. Similarly, the piston 412 comes
down on the transverse member 32 and the foot frame
member 30 in the area where these two members abut
one another and are to be nailed to one another. The
pistons 4310 and 412 exert sufficient force to hold the
transverse member 32 and the head frame member 28 and
foot frame member 30 in proper position with respect to
one another during the nailing operation of these joints
by the nail driving assemblies 218 and 220, respectively.
After the nailing operation has been completed the hold-
ing means 229 and 224 are deactivated and the pistons
416 and 412 are retracted in order that the nailing as-
sembly 24 may proceed to fraverse the table means 22.

The holding means 222 and 224 may be operatively
connected to the nail driving assemblies 218 and 228, re-
spectively, so that they are actuated only when their as-
sociated nail driving assembly is to be utilized by an elec-
trical system within the ordinary skill of one in the art
and not per se constituting a part of the present invention.

As the traversing nailing assembly 24 moves from one
end of the table means 22 to the other end, it is adapted
to cause the supporting members 162 and 116 to move out
of the path of the traversing nailing assembly 24 as the
latter passes the mid-point area of the worm gears 72 and
74. To these ends, limit switches (not shown) are placed
on opposite sides of the supporting member 162, for exam-
ple. As the traversing nailing assembly 24 moves from
one end of the table means 22 to the other end, it will con-
tact the first of these limit switches and cause the piston
motor 78 to be actuated whereby the supporting members
182 and 116 are retracted in the manner described herein-
before so that the traversing nailing assembly 24 may
pass the mid-point area of the worm gears 72 and 74 with-
out contacting the supporting members 162 and 116.
After the traversing nailing assembly 24 has passed the
supporting members 162 and 1i6 it contacts the second
limit switch whereby the motor 78 is actuated to cause
the supporting members 162 and 116 to be moved out-
wardly in the manner described hereinbefore so that they
again support the worm gears 72 and 74. In this man-
ner the supporting members 162 and 116 are retracted
inwardly so that they do not obstruct the movement of
the traversing nailing assembly 24 as it moves from one
end of the table means 22 to the other end.

When the traversing nailing assembly is travelling in
the reverse direction, it will contact the second limit switch
which will actuate the motor 78 to cause the supporting
members 162 and 116 to be retracted. After the travers-
ing nailing assembly 24 has passed the retracted support-
ing members 182 and 116, it will contact the first limit
switch which will actuate the motor 78 and cause it to
move the supporting members 182 and 116 outwardly to
again support the worm gears 72 and 74. The limit
switches are placed on either side of the supporting mem-
ber 192 a sufficient distance to allow the supporting mem-
bers 162 and 116 to be retracted before the traversing
nailing assembly 24 has reached the point where the sup-
porting members 162 and 116 support the worm gears
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72 and 74. Likewise the supporting members 162 and
116 are not extended until the traversing nailing assem-
bly 24 has passed the mid-point area of the worm gears
72 and 74 sufficiently so that it will not block the out-
ward movement of the supporting members 182 and 116.

Suitable limit switches and electrical systems for actuat-
ing the motor 78 to effect the extension and retraction of
the supporting members 102 and 116 are well known in
the art per se, the selection of the partciular limit switches
and electrical system being within the ordinary skill of one
in the art. The limit switches may be placed on the
traversing nailing assembly 24 or on the framework of
the table means 22.

Referring to FIGURES 1-3 and 5, means are provided
‘to prevent the traversing nailing assembly 24 from rolling
off the ends of the tracks 228 and 230.  To these ends,
one of the interior channel members 242 (FIGURE 5)
of the traversing nailing assembly 24 is provided with piv-
otal limit switches 286 and 282 which are connected to
limit switch means 284 and 286, respectively. The limit
switch 280 is at one end of the channe! member 242 and
the limit switch 282 is at the other end of the channel
member 242, Assuming, for example, that the traversing
nailing assembly 24 is moving from right to left when
viewing FIGURE 35, the limit switch 28¢ will contact a
stop member 288 welded or otherwise suitably secured fo
the framework of the table means 22. The stop means
288 will cause the limit switch 289 to pivot thereby actuat-
ing the limit switch means 284 which, in turn, de-ener-
gizes the motor 42 causing the traversing nailing assem-
bly 24 to come to a stop before it reaches the end of the
tracks 228 and 238. The stop means 288 is, of course,
placed a sufficient distance away from the end of the
track 230 so that the traversing nailing assembly 24 will
stop before it reaches the end of the tracks 228 and 238.
A stop means (not shown) identical to the stop means
288 is placed at the other end of the table means 22 so
that when the traversing nailing assembly is moving from
left to right when viewing FIGURE 5 the limit switch
282 will be pivoted by this stop means thereby actuating
the limit switch means 286 which, in turn, will de-ener-
gize the motor 42 and cause the traversing nailing assem-
bly 24 to stop before reaching the other end of the track
means 228 and. 230. As a further precautionary meas-
ure, the ends of the tracks 230 and 228 have upwardly
extending members 280 (FIGURES 1 and 2) which pre-
vent the traversing nailing assembly 24 from rolling off
the ends of the tracks 228 and 239.

It will be understood that the limit switches 28¢ and
282 are merely exemplary of a myriad of suitable limit
switch means which may be employed to de-energize the
motor 42 thereby causing the traversing nailing assembly
24 to stop prior to reaching the end of the tracks 228
and 230¢. Furthermore, thé electrical system utilized to
connect the limit switches 280 and 282 and the limit
switch means 284 and 286, respectively, to the motor 42
does not per se constitute a part of the present invention
and a myriad of suitable systems may be employed, the
selection of the particular electrical system to be employed
being a matter of choice within the ordinary skill of one
in the art.

Though the nailing machine 26 has been described as
a fully automatic uinit wherein the nailing assembly 24
automatically moves from one of the table means 22 to
the other end of the table means 22 making intermittent
stops to nail the transverse frame members 32 to the
head frame member 38 and the foot frame member 28,
the nailing machine 20 may be adapted for many varied
types of semi-automatic operation also. For example, the
electrical and pneumatic system may be adapted to al-
low the operator to start and stop the nailing assembly
‘24, cause each or both of the nail driving assemblies
218 and 226 to drive nails into the frame 26 and the like.
In addition, the transverse frame members 32 may be
part of ‘prefabricated window or door sections which
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are to be a part of the frame 26. Furthermore, the
transverse frame members need not abut both the head
frame member 28 and the foot frame member 39 since
the nailing machine 28 is adapted to nail the transverse
members to the head frame member 28 and/or the foot
frame member 30 as discussed hereinbefore. Further-
more, the nailing machine 2¢ may be adjusted to han-
dle instances where the transverse members are not per-
pendicular to the head frame member and/or the foot
frame member by adjusting the angle of the nail driv-
ing assemblies 218 and 228 and/or the position of the
limit switches 400 and 402.

While the embodiments described herein are at present
considered to be preferred, it will be understood that
various modifications and improvements may be made
therein and it is intended to cover in the appended claims
all such modifications and improvements as fall within
the true and scope of the invention.

What is claimed is:

1. A nailing apparatus for constructing a frame for
building sections or the like which comprises a table
means adapted to support frame members of said frame,
said table means having means for supporting a travers-
ing assembly, means for driving said traversing nailing
assembly, said traversing nailing assembly being adapted
to be driven from one end of said table means to the other
end of said table means, said nailing assembly having a
nail driving assembly and means to supply nails to said nail
driving assembly mounted thereon, limit switch means
to stop said nailing assembly, said limit switch means
being ‘actuated by contact with a frame member and

‘actuating said nail driving assembly to nail said frame

member to another of said frame members.

2. The nailing apparatus of claim 1 wherein said means
for supporting said nailing assembly includes first and
second longitudinally extending track means positioned
on opposite sides of said table means, said nailing as-
sembly being adapted to ride on said first and second
track means, said means for driving said nailing assem-
bly including first and second longitudinally extending
worm gears and motor means to rotatably drive said
first and second worm gears, said first and second worm
gears being positioned on opposite sides of said table
means, said first and second worm gears being operatively
connected to said traversing nailing assembly whereby
rotation of said first and second worm gears moves said
nailing assembly on said first and second track means.

3. The nailing apparatus of claim I wherein said nail-
ing assembly includes vertically movable means to con-
tact and hold said frame members being nailed together
by said nail driving assembly and said nail driving as-
sembly being positioned to transversely nail together said
held frame members.

4, The nailing apparatus of claim 1 including means
to lift and remove said frame from said table means
after said frame members have been nailed together to
form said frame.

5. The nailing apparatus of claim 1 including second
limit switch means to stop said nailing assembly before
said nailing assembly reaches the end of said table means.

6. A nailing apparatus for constructing a frame for
building sections or the like which comprises a table
means having means to support components of said frame
including a head frame member, a foot frame member,
and a plurality of transverse frame members which abut
said foot frame member and/or said head frame mem-
ber, said head frame member and said foot frame mem-
ber being positioned longitudinally with respect to said
table means, a nailing assembly mounted on said table
means and being adapted to traverse said table means,
means mounted on said table means to drive said nail-
ing assembly from.one end of said means supporting
the frame components to the other end, said nailing as-
sembly having a generally U-shaped frame means with
downwardly extending leg members, said U-shaped frame
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means straddling said means supporting the frame com-
ponents, a nail driving assembly .mounted on each of
said leg members and being adapted to transversely nail
said transverse frame members to said foot frame mem-
ber and/or said head frame member where said trans-
verse frame members abut said head frame member or
said foot frame member; limit switch means to stop said
nailing assembly, said limit switch means being actuated
by contact with a transverse frame member and actuat-
ing said nail driving assemblies to nail said transverse
frame member to said foot frame member and/or said
head frame member.

7. The nailing apparatus of claim 6 wherein said table
means has a first and second track means, said first and
second track means being positioned on opposite sides
of said means supporting said frame components, said
legs of said U-shaped frame means having roller means
thereon whereby said U-shaped frame means rides on
said first and second track means.

8. The nailing apparatus of claim 6 wherein means
are mounted on said nailing assembly which are adapted
to hold the transverse frame member and head frame
member and/or transverse frame member and foot frame
member being nailed together by said nail driving as-
sembly.

9. A nailing apparatus for constructing a frame for
building sections or the like which comprises a table
means adapted to support frame members of said frame,
said table means having means for supporting a travers-
ing nailing assembly, means for driving said traversing
nailing assembly, said traversing nailing assembly being
adapted to be driven from one end of said table means
to the other end of said table means, said nailing as-
sembly having a nail driving assembly and means to sup-
ply nails to said nail driving assembly ‘mounted thereon,
means to stop said nailing assembly and actuate said nail
driving assembly to nail one of said frame members to
another of said frame members, said means for support-
ing said nailing assembly including first and second lon-
gitudinally extending track means positioned on opposite
sides of said table means, said nailing assembly being
adapted to ride on said first and second track means,
said means for driving said nailing assembly including
first and second longitudinally extending worm gears and
motor means to rotatably drive said first and second
worm gears, said first and second worm gears being po-
sitioned on opposite sides of said table means, said first
and second warm gears being operatively connected to
said traversing nailing assembly whereby rotation of said
first and second warm gears moves said nailing assem-
bly on said first and second track means, means for
supporting said first and second worm gears between their
ends, and means for moving said means for supporting
said first and second warm gears out of the path of
said nailing assembly as said nailing assembly moves
from one end of said table means to the other end of
said table means.

16. The nailing apparatus of claim 9 wherein said
supporting means for said first and second worm gears
includes a first and second support member adapted to
support said first and second worm gears, respectively,
said first and second support members each having an
upwardly inclined face with a grove therein, said grove
being adapted to receive the associated worm gear, said
first and second support members being connected to a
linkage means, said linkage means being connected to
a rotatable shaft mounted on said table means, said
rotatable shaft being actuated by a second motor means.

11. A nailing apparatus for constructing a frame for
building sections or the like which comprises a table
means having means to support components of said frame
including a head frame member, a foot frame member,
and a plurality of transverse frame members which abut
said foot frame member and/or said head frame member,
said head frame member and said foot frame member
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being positioned longitudinally with respect to said table
means, a nailing assembly mounted on said table means
and being adapted to traverse said table means, means
mounted on said table means to drive said nailing assem-
bly from one end of said means supporting the frame
components to the other end, said nailing assembly having
a generally U-shaped frame means with downwardly ex-
tending leg members, said ‘U-shaped frame means strad-
dling said means supporting the frame components, a
nail driving assembly mounted on each of said leg mem-
bers and being adapted to nail said transverse frame
members to said foot frame member and/or said head
frame member where said transverse frame members abut
said head frame member or said foot frame member, said
table means having a first and second track means, said
first and second track means being positioned on opposite
sides of said means supporting said frame components,
said legs of said U-shaped frame means having roller
means thereon whereby said U-shaped frame means rides
on said first and second track means, said means to drive
said nailing assembly including first and second worm
gears, means mounted on said nailing assembly adapted
to cooperate with said first and second worm gears where-
by rotation of said first and second worm gears drives
said nailing assembly -along said table means and motor
means to rotate said first and second worm gears, means
to remove said frame from said means supporting the
frame components after said frame components have been
nailed together, said means for supporting the frame com-
ponents comprising a center frame supporting means and
first and second longitudinally extending support mem-
bers positioned on opposite sides of said center frame
supporting means, said means for removing said com-
pleted frame including first and second endless chains
positioned on opposite sides of said center frame .sup-
porting means and between said longitudinal supporting
members, said first and second endless chains having a
retracted position whereby they are below the top of said
first and second longitudinal supporting members and
said center frame supporting means and an upper posi-
tion wherein they are above the top of said longitudinal
supporting members and said center frame supporting
means, and means for moving said first and second chains
from said retracted position to said upper position and
from said upper position to said retracted position and

12. The nailing apparatus of claim 11 including first
and second longitudinally extending pivotally mounted
guide means, said first and second chains passing over said
first and second guide means, respectively, means for
pivoting said guide means whereby said first and second
chains are moved from their upper position to their re-
tracted position or from their retracted position to their
upper position. )

13. A nailing apparatus for constructing a frame for
building sections or the like which comprises a table
means having means to support components of said
frame including a head frame member, a foot frame mem-
ber, and a plurality of transverse frame members which
abut said foot frame member and/or said head frame
member, said head frame member and said foot frame
member being positioned longitudinally with respect to
said table means, a nailing assembly mounted on said
table means and being adapted to transverse said table
means, means mounted on said table means to drive said
nailing assembly from one end of said means supporting
the frame components to the other end, said nailing
assembly having a generally U-shaped frame means with
downwardly extending leg members, said U-shaped frame
means straddling said means supporting the frame compo-
nents, a nail driving assembly mounted on each of said
leg members and being adapted to nail said transverse
frame members to said foot frame member and/or said
head frame member where said transverse frame mem-
bers abut said head frame member or said foot frame
member, said table means having a first and second track
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means, said first and second track means being positioned
on opposite sides of said means supporting said frame
components, said legs of said U-shaped frame having
roller means thereon whereby said U-shaped frame means
rides on said first and second track means, said means to
drive said nailing assembly including first and second
worm gears, means mounted on said nailing assembly
adapted to cooperate with said first and second worm
gears whereby rotation of said first and second worm
gears drives said nailing assembly along said table means
and motor means to rotate said first and second worm
gears, and means for supporting said first and second
worm gears between their ends, said means for supporting
said worm gears comprising first and second support
members, said first and second supoprt members being
adapted to support said first and second worm gears, re-
spectively, said first and second support members each
having inclined faces with a groove therein adapted to
receive said worm gears, said first and second support
members being connected to a linkage means, said linkage
means extending and retracting said first and second sup-
port members upon rotation of a shaft, said shaft being
rotated by a motor means.

14. A nail driving assembly comprising a motor having
a reciprocal drive arm, said drive arm being connected
to a driving block means, said driving block means being
connected to a driver, said driver associated with a chuck
means adapted to receive a nail, said chuck means being
fixedly positioned on a slidable mounting means, said
slidable mounting means being connected to said driving
block means and being spring-biased with respect to one
another, said driver being connected to said driving block
means by a stroke adjuster means, said stroke adjuster
means comprising a female stroke adjuster member at-
tached to said driving block member and adapted to
threadably receive a male stroke adjuster member, said
driver being connected to said male stroke adjuster mem-
ber, said mounting means having a plate member having
a hole therein through which a compensator rod extends,
one end of said compensator rod being fixedly attached to
said driving block means, spring means on said compen-
sator rod acting against said driving block means and
said plate member, said other end of said compensator
rod having abutment means attached thereto whereby
movement of said driving block means toward said mount-
ing means causes said spring means to move said mount-
ing block means in the direction of movement of said
driving block means and reverse movement of said driv-
ing block means causes said mounting means to move
therewith when said abutment means engages said plate
member.

15. A nail driving assembly comprising a motor hav-
ing a reciprocal drive arm, said drive arm being con-
nected to a driving block means, said driving block means
having first and second drivers, said first and second
drivers cooperating with first and second chuck means,
respectively, said first and second chuck means being se-
cured to a slidable mounting means, said slidable
mounting means being attached to said driving block
means, said mounting means having a plate member with
a hole therein through which a compensator rod extends,
said compensator rod having one end fixedly attached
to said driving block means, spring means on said com-
pensator rod acting against said driving block means and
said plate member, said compensator rod having another
end with abutment means attached thereto whereby
movement of said driving block means towards said
mounting means causes said spring means to move said
mounting block means in the same direction and reverse
movement of said driving block means causes said mount-
ing means to remove therewith when said abutment means
engages said plate member. , -

16. A nailing apparatus for constructing a frame for
building sections or the like which comprises a table
means adapted to support frame members of said frame,
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said table means having means for supporting a nailing
assembly, means for driving said traversing nailing assem-
bly, said traversing mnailing assembly being adapted to
be driven from one end of said table means to the other
end of said table means, said nailing assembly having
a nail driving assembly, means to supply nails to said
nail driving assembly mounted thereon, means to stop
said nailing assembly and actuate said nail driving assem-
bly to nail one of said frame members to another of said!
frame members, said nail driving assembly including a:
motor having a reciprocal drive arm, said drive arm be-
ing -connected to a driving block means, said driving
block means having first and second drivers, said first and!
second drivers cooperating with first and second chuck:
means respectively, said first and second chuck means:
being secured to a slidable mounting means, said slidable:
mounting means being attached to said driving block:
means, and said mounting means having a plate member’
with a hole therein through which a compensator rod:
extends, said compensator rod having one end fixedly at-
tached to said driving block means, spring means on said!
compensator rod acting against said driving block means:
and said plate member, said compensator rod having an-
other end with abutment means attached thereto whereby
movement of said driving block means towards said
mounting means causes said spring means to move said
mounting block means in the same direction of move-
ment until said first and second chuck means contact a
frame member and reverse movement of said driving
block means causes said mounting means to move there-
with when said abutment means engages said plate mem-
ber.

17. A nailing apparatus for constructing a frame for
building sections or the like which comprises a table
means having means to support components of said frame
including a head frame member, a foot frame mem-
ber, and a plurality of transverse frame members which
abut said foot frame member and/or said head frame
member, said head frame member and said foot frame
member being positioned longitudinally with respect to
said table means, a nailing assembly mounted on said table
means and being adapted to traverse said table means,
means mounted on said table means to drive said nailing
assembly from one end of said means supporting the
frame components to the other end, said nailing assembly
having a generally U-shaped frame means with down-
wardly extending leg members, said U-shaped frame means
straddling said means supporting the frame components,
a nail driving assembly mounted on each of said leg mem-
bers and being adapted to transversely nail said transverse
frame members to said foot frame member and/or said
head frame member where said transverse frame mem-
bers abut said head frame member or said foot frame:
member, said table means having a first and second track
means, said first and second track means being positioned:

_on. opposite sides of said means supporting said frame:

components, said legs of said U-shaped frame means:
having roller means thereon whereby said U-shaped frame:
means rides on said first and second track means, said'
means to drive said nailing assembly including first and!
second longitudinally extending worm gears positioned:
on opposite sides of said table means, means mounted:
on said nailing assembly adapted to cooperate with said
first and second worm gears whereby rotation of said
first and second worm gears drives said nailing assem-
bly along said table means and motor means to rotate said

~ first and second worm gears.

70

75

18. A nailing apparatus for constructing a frame for
building sections or the like which comprises a table
means having means to support components of said frame
including a head frame member, a foot frame member,
and a plurality of transverse frame members which abut
said foot frame member and/or said head frame member,
said head frame member and said foot frame member
being positioned longitudinally with respect to said table
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means, a nailing assembly mounted on said table means
and being adapted to traverse said table means, means
mounted on said table means to drive said nailing assem-
bly from one end of said means supporting the frame

22

ing roller means thereon whereby said U-shaped frame
means rides on said first and second track means, and
means to lift and remove said frame from said means
supporting the frame components after said frame com-

components to the other end, said nailing assembly hav- 5 ponents have been nailed together.

ing a generally U-shaped frame means with downward-
ly extending leg members, said U-shaped frame means
straddling said means supporting the frame components,
a nail driving assembly mounted on each of said leg mem-

bers and being adapted to transversely nail said trams- 19

verse frame members to said foot frame member and/or
said head frame member where said transverse frame
members abut said head frame member or said foot frame
member, said table means having a first and second track
means, said first and second track means being positioned
on opposite sides of said means supporting said frame
components, said legs of said U-shaped frame means hav-
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