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34 Claims,
The present invention relates to methods and
means for nailing together the parts of crates,
boxes and the like, and, mcre particularly, to
methods and means of the varieties in which the
nails are both driven and clinched in the work,
one cbject of the invention being to provide a
more simple, effective and inexpensive method
of accomplishing such work.

Another cbiect is to provide a method of nailing
of the character described in which the nails are
driven obliquely with respect to the work and to
o clinching surface on which the work is posi-
tioned and in which the said surface operates to
progressively bend and turn back the advancing
point of the nail into the work during the driv-
ing operations, to accomplish and accurately con-
trol a more uniform and effective clinching of
the nail in the work.

Ancther object is to provide such a method in
which both the head of the nail and its advanc-
ing point are forced into the work substantially
flush with its respective faces, so as to afisrd a
more uniform, simple and finished operation.

Arnicther object is the provision of improve-
ments in machines for carrying out the prescribed
method so as to reduce the cost of manufacture
and of operation of such machines, while at the
same time increasing their efficiency and improv-
ing the character of the work.

Another object is to provide a nail driving and
clinchinz mechine in which both the driving and
clinching operations are performed at the same
time, without requiring the usual additional mov-
ing parts for effecting the clinching operations.

Ancther object is to provide such & machine
arranged to drive the nails at an obligue in-
clination to the work and to a clinching surface
ocn which the work is supported and employing
the said surface to progressively bend, turn back
and embed the advancing point of the nail into
the work by the driving operation itself, so as to
uniformly and accurately control the clinching
operation and increase its holding effect.

Another object is to provide such a machine
arranged to sink both the head of the nail and
its clinching portion substantially flush with the
respective faces of the work so as to effect a more
uniform, smooth and finished operation.

Another object is to provide an improved chuck
for driving the nails chliquely with respect to the
drive the nail into the work while maintaining
it at a predetermined angle with respect thereto.

Another object is to provide an improved chuck
for driving the nails obliquely with respect to the

ilg

work and to & clinching surface on which the work

(CL 1—19)

is positioned, and to right the head of the nail
as the latter aporoaches the work so that, on
corpletion of the driving operation, the head will
be located substantially parailel and level with
the face of the work.

A further object of the invention is to provide
the combination of a plurality of chucks, and a
combined work holding and nail clinching surface
so arranged that a relatively large number of
nails may be driven and clinched in one portion
of the work at one operation, after which the
work may be shifted upon the said surface and the
nailing operstions repeated to rapidly complete
the nailing of the work in a minimum number of
operations.

To these and other ends the invention resides
in certain improvements and combinations of
parts, all as will be hereinafter more fully de-
scribed, the novel features being pointed out in
the claims at the end of the specification.

In the drawings:

Fig. 1 is a perspective view illustrating one
method of mounting the chucks for operation
upon the work;

wWg. 2 is & face view of a section of work into
which the nails have been driven by the chucks,
the heads of the nalis for one operaton being
shown in full lines, the work then being shifted
and the second operation performed to drive the
nailg, as indicated by the dotted lines;

Fig. 3 is a side elevation of one of the chucks;

Tig, 4 is an elevation of the chuck shown in
Tig. 3 as viewed from the right thereof;

Fig. 5 is a bottom plan view of the chuck shown
in Pig. 3;

Tig. 6 is a fragmentary horizontal section taken
on the line 6¢—6¢ of Fig. T;

Fig, 7 is-a view in elevaticn showing the rela-
tion of the chuck to the work and the position
assumed by the nail within fhe chuck before mov-
ing the driver in engagement with the head of
the nail;

Pig. § is a similar view with the driver in a low-
ered driving position and showing the inclination
of the nail with respect to the work when par-
tially driven therein;

Fig, 9 is a view similar to Fig. 8 showing the
nail driven to the position at which its point is
in contact with the clinching table;

Tig, 10 is a fragmentary view in elevation show-
ing the driver in its lowermost position with the
nail turned back into the work by the clinching
face of the table;

Fig. 11 is a perspective view of the nail guiding
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and positioning block shown in Migs. 7 to 10 in-
clusive;

Fig. 12 is a fragmentary sectional elevation of
a portion of the nail guiding means showing the
nail advanced to differenf positicns within the
work, and

Fig. 13 is a view showing the manner of secur-
ing the different sides of a box or other work
pieces one upon another by employing the chucks
to position and drive the nails, without clinching,
obliquely with respect to the work face and to
hend the shanks at points slightly below the heads
so that the heads are moved substantially into
parallel relation to the work face, the nails being
preferably slanted in opposite directions to more
firmly secure the parts.

The same reference numerals throughout the
several views indicate the same parts.

Heretofore the usual method employed in the
driving and clinching of the nails has been to
first completely drive the nail through the work
and thereafter advance some form of clinching
means, such as a clincher har, into position to
engage and bend down the protruding portions
of the nails upon the work. This is not, for all
purpcses, an ideal method, since it increases not
only the number of opsrations, but also the num-~
ber of cperating parts, as well as the time re-
quired to complete the nailing operations for a
given piece of work. This method has also been
found objectionakle for the reason that practi-
cally all of the bhent portion of the nail is left
exposed to view on the outer surface of the work,
and often projects therefrom in a rough and un-
sightly manner. This method is also open to the
objection that the clinching force is applied in
a direction opposite to that of the driving force,
which tends to upset the nail, or drive it back
through the board so as to cause it to bend under
the head. In such a method the clinching or
bending of the nail is uncontrolled and to a de-
gree haphazard, and at times not fully effective.

In the present method the disadvantages
pointed out akove have been overcome by slant-
ing the nail with respeci to a clinching surface
at the lower work face, driving and at the same
time progressively turning back the point of the
nail into the work while the nail is being ad-
vanced, and positioning the head of the nail in
parallel relation to or flush with the upper work
face while complsting the driving stroke, all of
which is done at one operation without having
to enipioy any separate clinching steps. Further-
more, with the present method the clinching force
is applied in a predetermined direction transverse
to or at any obligue angle to the axis of the nail,
rather than in a direction directly opposed to the
driving force, with the result that the bending
is controlled in direction and more easily and ac~
curately accomplished, and the clinched end of
the nail is formed substantially into a hock em-
bedded within the work and extending in a plane
substantially perpendicular to the clinching sur-
face and containing the nail axis, which insures
not only a bhetter clinching effect, but also results
in greatly improving the appearance of the work
by reason of the fact that the exposed portion
of the nail is reduced to a minimum.

This method may be carried out, for example,
by means of a chuck which is preferably arranged
substantially at a right angle to the face of the
work with a nail passage having an inclined de-
livery end, the nail driving element moving sub-
stantially perpendicular to the work face in en-
gagemen?t with the head of the nail which is laid
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flush with the surface of the work when the driv-
ing operation is completed as described herein-
after.

The present application forms a continuation in
part of my copending application for Mailing ma-
chine, Serial No. 568,352, filed October 12, 1931.

Referring to the drawings, the frame of the
present machine comprises suitably connected
upright standards 10, the standards being pro-
vided with vertical crosshead guides 11, as shown
in Fig. 1. A work support 12 such for example as
a metal table is suitably supported preferably by
the standards and may he raised or lowered there~
on as required, by suitahle means not shown., The
standards are provided with brackets 31 or other
suitable supports with which are connected one
or more chuck supporting bars or rails 14 over-
lying the table as shown in Fig. 1. Additional
chuck holding bars or rails 15 and 16 are shown
extended at an angle to the rail 14, the rails i5
and 16 being supported above the table by suit-
able bracket means not shown. Any desired
number of chucks 17 may be placed upon the
rails, depending upon the character of the work
and the number of nails to be driven therein.
While the arrangement of chucks and supporting
rails shown in Rig. 1 is highly desirable for cer-
tain kinds of work it will be understood that the
number and the arrangement of these parts may
ke varied according to the requirements of differ-
ent classes of work.

The particular arrangement of chucks shown
in Fig. 1 is desirable in what is known as cleating
work when the cleats are to be connected with
veneering, ply board, or boards of any desired
thickness to complete, for example the sides of
various types of crates, boxes, or other forms of
work in which it is desired to clinch the nails
within the parts to be connected, the advantage
of this arrangement being pointed out herein-
after.

The parts to be secured by nailing are by way
of example shown in the present disclosure in
the form of cleats 18 and an overlying hoard 18
which in advance of the nailing opsrations are
positioned upon the table in engagement with
suitable guides or stops not shown.

The nails 20 are of a selected length defermined
by the thickness of the parts through which they
are to be driven and clinched as indicatzd at 21
in Fig. 10, the head of the nail being shown flush
with the top of the work piece 19 and substan-
tially paralleling the face thereof. 'The nails 20
are supplied to the chucks through the delivery
tubes 22 which are connected with suitable over-
head nail carrying hoppers or ccntainers not
shown, the nails, on entering the chucks, moving
downwardly through the inclined passage 24
thereof from which they pass under the driver 22

when the bottom of the driver is in the positicn .2

shown by the dotied line at 234 in Fig. 3, as wiien
the driver is raised to ifs uppermost nosition by
the crosshead. The drivers are reciprocaied
within the chucks by means described hereinafter,
the chuck and the driver being disposed substan-
tially perpendicular to the work aithough the
driver is slightly inclined during the driving on-
eration to cause it to foliow the head of the nail.
The driver is guided by the stationary and mov-
able jaws 25 and 26 of the chuck,
jaw being yieldahly supported for a swinging
movement upon the stationary jaw and a second
yieldahly mounted jaw carrying member 27 ha-

ing arranged to guide the driver and to swing L
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upon the stationary jaw 25 in a manner described
hereinafter.

The jaw 25 of the chuck is provided at its lower
end with an inclined or curved surface 28 for
guiding both the nail and the driver, this surface
being preferably formed by grooving a block 29
as shown in Fig. 11, and detachably securing the
block upon the chuck jaw 25 as by means of one
or more bolts or studs 30, although said curved
surface may constitute an integral part of the
chuck jaw if preferred.

The purpose of the grooved surface 28 is to
maintain the nail at an inclination to the work
and to the elinching surface while at the same
jtime causing it to move in a substantially straight
path as it continues to advance within the work.
In other words, the nail is so guided by the sur-
face 28 that it will move from the full line position
shown in Fig. 12 downwardly along the axis 20¢
without substantial deviation therefrom while
passing through the work or approaching the
clinching surface of the table. In fact, it has
been found that by giving the nail guiding surface
28 a suitable curvature the nzil can be made to
travel through the work along a selected or prede-
termined path, the angle of which with respect
to the work can be varied if desired by varying
the curve. It has also been found that with a
nail of the size and proportions shown, which is
to be driven into the work at approximately the
angle indicated in Fig. 9, a curve for guiding the
head of the nail will be required corresponding
substantially to one the radius of which is ap-
proximately two and one half to three inches.

By the time the point of the nail reaches the
face of the work the shank will have assumed the
angle at which the nail is to be driven within the
work. The nail at this time has a three point
support since its end is in engagement with the
work while its shank engages the curve of the sta-
tionary jaw at one point and its head at another.
The angle assumed by the nail at this time is
maintained by the travel of the head on the curve
28.

The curvature of the guiding surface of the
chuck is of such a radius and directicn of ex-
tent, depending somewhat upon the characteris-
ties of the nail to be driven, as to substantizlly
maintain the three point support of the nail
while it is being firmly driven into the work, so
that the main portion of the nail shank moves
substantially in a straight line until the head of
the nail approaches the end of the chuck curve.
Just before the head leaves the curve, the lat-
ter is arranged to press against the head and
thus bend the nail at a point slightly below the
head, whereby that portion of the nail yet to be
driven will be righted so that the head is moved
down substantially parallel to and flush with the

' face of the work to complete the nailing opera-

tion in a smooth and sightly menner &t that face
of the work. Such kending of the nail adjacent
the head is effected without interfering with or
changing the course of the main portion of the
shank of the nail since at the time of such bend-
ing the shank has become firmly embedded with-
in the work by which it is maintained in aline-
ment,

As the nail reaches the position shown in Fig.
9, its advancing end impinges upon the clinching
surface of the table which progressively turns
the point and the adjacent porticn of the nail
back into the work and causes it to become em-
bedded therein, substantially in the form of a
heok, as shown in Fig. 10, so that but little cf

3

the nail is exposed to view at the clinching face
of the work. The chuck, therefore, not only
operates to initially position and maintain the
nail at an oblique inclination to the clinching sur-
face, but in conjunction with the latter, and the
driver, serves to both drive and clinch the. nail
and drive the head home parallel to and in flush
relation with the work, all at one operation.

Tt will be understood that while the chuck may
be formed with a straight guiding surface ob-
liguely inclined to the clinching surface, a curved
guiding surface, as described, is preferred for the
reason that it compensates for the approach of
the edge of the head of the nail toward the end
of the chuck curve and so maintains the three
point suppsrt of the nail during the advance of
the main portion of the shank into the work,
without changing the direction of the axis of
the shank during such advance. As the head
approaches the work, and while the latter firmly
holds the shank, the curvature of the guiding
surfaces of the chuck smoothly and progressively
bends and rights the shank adjacent the head,
as described, to set the head flush with the face
of the work. A further advantage of the curved
surface of the chuck is that it affords sinooth
guiding control of the nail and the driver with
a minimum of wear.

The nails when delivered to the chuck below
the end of the driver are guided downwardly tc
the position shown in Fig. 7 by the fixed and
movable jaws 25 and 26 of the chuck. The point
cf the nail in this position rests on the inclined
surface 33 of the movably mounted jaw 32 while
the head of the nail is in contact with the curved
surface 28 of the fixed jaw. When the plunger is
moved downwardly it will engage the nail to force
the latter downwardly in the direction of the
work and the pressure exerted by the point of
the nail on the surface 33 of the movable jaw 32
will cause the latter tc swing outwardly thus per-
mitting the nail to enter the groove 31 in said
jaw by which the nail is guided. After the nail
has entered the groove the pressure of the spring

34 on the jaw 32 will cause the latter to hold 35

the nail in contact with the curved face 28 of
the fixed jaw until the nail has been driven well
into the work. At about the time the point of
the nail begins to move the jaw 32 outwardly the
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driver, which is then moving in contact with the ¢y

curved surface 28, will cause the movable jaw
26 to swing outwardly against the action of the
spring 35 whereby the driver is maintained in
contact with the curved surface 28. As the driver

continues to move downwardly the nail will con- ;5

tinue to advance into the work and subsequently
when the end of the driver engages the inclined
surface 33 of the jaw 32 the latter will be swung
outwardly to the position shown in Fig. 9 thus

permitting the driver to continue downwardly -

until it is finally moved to the position shown in
Fig. 10, at which the driving operation is com-
pleted. Upon again raising the driver to the
elevated position shown in Fig. 7, the springs

will return the movable chuck jaws to the nor- .

mal position shown in sald figure.

The jaw 26 is provided with trunnions 36 re-
ceived within slots 37 of the fixed jaw 25 of the
chuck whereby the movable jaw 26 is permitted
to swing outwardly against the yielding action
of the spring 35 when pressure is exerted by the
driver upon the jaw 26 when the lower end of
the driver is moved to the right as viewed in Fig.
8 through contact of said end with the surface
28 of the block 29.
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The member 27 carrying the jaw 32 is piv-
otally counnected at 38 with the stationary jaw
25 and is guided at its lower end on one side by
a pin 30 anchored within the jaw 25 and on the
other side by a plate 40 secured upon the bleck
28 by a nutb on the stud 30 as shown in Fig. 7.
The piate is prevented from turning upon the
stud by a pin 41 anchored within the block 29
on the jaw 25.

The upper end of the spring 35 is seated upon
a lug 42 on the stationsry jaw 25 and is pro-
vided with a spacing element 43 for receiving
the upper end of the spring 34, a screw 44 being
extended through the ends of said springs and
spacing eleinent and threaded within the lug 42
to connect the springs therewith. The spring 35
is prevented from turning in one direction about
the axis of the screw by a pin 45 engaging the
edge portion of the spring as shown in Fig. 3,
the pin being anchored within the wall of the
chuck jaw 25 at the upper extremity thereoi.
The lower end of the spring 34 is extended be-
tween the guides 3¢ and 40 for the jaw 32 on the
pivoted meinber 27 as shown in Fig. 3.

The chucks are recessed at their lower ends to
receive the supperting rails on which they are
mounted for longitudinal adjustment to the de-
sired positions in which they are held by clamp-
ing members 46 secured to the jaw 25 by stud
bolts 47 as shown in Fig. 3.

The nail drivers are reciprocated within the
chucks upon oneration of the crosshead 48 by suit-
able means not shown. The crosshead is pro-
vided a4 its lower edge with a siot 49 within which
the heads 50 of the drivers for the chucks car-
ried by the rail 14 are fitted in a manner to per-
mit the drivers to assume inclined positions with
vespect to the chucks.

Relatively long and short arms 51 and 52 are
sxtended laterally from the crosshead as shown in
Fig. 1 and these arms are provided with slots or
cuideways 53 and 54 for receiving the heads of
the drivers carried by the rails 15 and 16 respec-~
tively, the heads being positioned in the slots
in a manner to permit the drivers to assume in-
clined positions with respect to the chucks when
moving in contact with the curves 28 of the
chucks.

The arms 51 and 52 are adjustable longitudi-
nally of the crosshead and are secured thereto
by bolts 55 having their heads disposed within
the T-shaped slot 56 formed within the lower
portion of the crosshead. From this construc-
tion it will he seen that the chucks may be
chifted longitudinally of the different rails on
which they are mounted to afford the desired
spacings between the nails and that the arms 51
and 52 may be moved closer together or farther
avart as desired to accommodate the chucks to
work pieces of different proportions.

Tn the operation of connecting the work pieces
18 and 19 as shown in PFig. 2 the parts are posi-
tioned upon the clinching surface of the table 12
in proper alinement heneath the different chucks
carried by the rails 14, i5, and 16. The cross-
head is then lewsred to force the drivers 23
downwardly through the chucks and the nails
through the work whereby the nails 20, the heads
of which are shown by full lines in Fig. 2, are
driven and clinched as shown in Fig. 10.

Upon raising the crosshead the work is shifted
to reverse position upon the fable so that the
unsecured portions of the work will ke presented
beneath the chucks, after which the crosshead
is again moved downwardly to opsrate the drivers

1,955,467

and to repeat the nailing operation. The posi-
tions of the nail heads for this operation are in-
dicated by the dotied circles in Fig. 2.

It will be seen thereiore that by this methed a
relatively large number of nails can be driven
and clinched at one operation to connect the
work pieces at various points, the nail ends be-
ing so embedded within the work that but very
little is left exposed to view. The nailing op-
erations are thus quickly accomplished in a sim-
ple and efiicient manner without disfiguring the
work. The nailing along the edges of the work
at the ends and sides thereof and at one or more
intermediate points at ones operation and the
subsequent reversal cf the position of the work
and the repeating of the nailing operation con-
stitutes a method by which a given amount of
work can be turned out in a minimum of time.

While the machine is well adapted for what
is known 2s cleating work, it wili be understood
that it is not limited in its use fo this class of
work but can readily be employed for nailing
work pieces of various shapes and sizes through
which the nails may he driven and clinched to
firmly secure the parts together.

The chucks can, of course, be constructed to
deflect or incline the nails relative to the work
in any direction desired and if necessary can be
sc formed or arranged as to incline certain of the
nails in cne direction and others in a different
or opposite direction, to effect better holding, and
may be employed fto drive nails in a relatively
desp work piece without clinching as shown in
Fig. 13,

I claim:

1. In nail driving apparatus, the combination
of a support for holding work, said support hav-
ing a clinching surface located substantially at
a face of the work, a nail guide arranged to hold
the nail at an obligue inclination to said clinch-
ing sturface and to maintain it at said inclina-
tion while being driven within the work, and
driving means for the nail associated with the
guide and inclined relative to the nail during
the driving operation, said clinching surface op-
erating to progressively bend the advancing end
of the nail back into the working during the
driving operation.

2. In nail driving apparatus, the combhination
of a support for holding work, said supjport hav-
ing a clinching surface located substantially at
a face of the work, means for obliguely inclin-
ing the nail relative to said clinching surface, a
driver for the nail assceciated with said means
and moved thereby during a portion of the driv-
ing operaticn relative to the axis of the nail, said
clinching surface serving while the nail is he-
ing driven to bend the advancing end thereof
into the work, and driving means for the driver.

3. In nail driving apparatus, the combination
of a frame, a support thereun for heiding work
having a clinching surface located adjacent one
face of the work relatively movable cooperating
devices for guiding and driving the nail thrcugh

the work substantially on an axis at an oblique -+

inciination to said clinching surface, one of the
devices operating during a portion of the driving
operation to vary the inclination of the driving
device relative to the axis of the nail, said surface

serving while the nail is heing driven to progres- =

sively deflect the advancing end cf the nail into
the work, and means movable upon the frame for
operating one of said devices to drive the nail
within the work.
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4, In nail driving apparatus, the combination
of a supoprt for holding work, said support hav-
ing & clinching surface located adjacent one face
of the work, guide means for obliquely inclining
the nail relative to said clinching surface, and
a reciprocally mounted driving element for the
nail inclined relative to the latter in advance of
its entrance into the work and during the driving
operation and having a substantially vertical
movement for driving the nail head down ilush
with the face of the work.

5, In nail driving apparatus, the combination
of a support for holding work, said support hav-
ing a clinching surface located adjacent one face
of the work, a nail guide arranged to hcid a nail
at an obligue inclination to said clinching surface,
and a driver for the nail associated with the guide
and relative to which the nail is inclined in ad-
vance of its entrance into the work, the driver,
having a substantially vertical movement for co-
operation with said clinching surface to progres-
sively clinch the nail back into the work and drive
the head of the nail down substantially flush with
another face of the work when the driver reaches
the end of its driving stroke.

6. In nail driving apparatus, the combination
of a support for holding work, said support hav-
ing a clinching surface adjacent one face of the
work and relatively inclined cooperating devices
for guiding and driving the nail at an oblique
inclination to said clinching surface, said sur-
face operating while the nail is being driven to
bend the advancing end of the nail into the
work and the driving device engaging and being
arranged to drive the head of the nail down sub-
stantially flush with another face of the work
when completing the driving operation.

7. In nail driving apparatus, the combination
of a support for holding work, said support hav-
ing a clinching surface located adjacent one face
of the work, a vertically disposed nail chuck ar-
ranged to obliguely incline a nail relative to said
clinching surface, a driver associated with the
chuck for driving the nail, said clinching surface
operating to progressively bend the advancing end
of the nail into the work during the driving op-
eration, and operating means for the driver upon
which the latter is arranged to rock during the
driving operation whereby the driver is caused
4o foliow the head of the nail during advancement
thereoi.

8. In nail driving apparatus, the combination
of a supvort for holding work provided with a
clinching surface adjacent one face of the work,
guide means for the nail operating to maintain
it substantially at a predetermined oblique angle
relative to the clinching surface while bkeing
driven within the work, a driver for the nail as-
sociated with the guide means, the axes of the
driver and nail being inclined one relative to an-
other during the driving operation, said clinching
surface operating during a portion of the driv-
ing stroke to progressively bend the advancing
end of the nail back into the work, and means for
reciprocating the driver.

9. ITn nail driving apparatus, the combination
of a support for holding work provided with a
clinching surface adjacent one face of the work,
a chuck arranged to incline the nail at a prede-
termined angle relative to the work in advance
of the driving operation and to maintain the nail
substantially at said angle while it is being driven
within the work, a driver for the nail associated
with the chuck and having its axis inclined rela-
tive to the axis of the nail, said clinching surface

5

operating to bend the advancing end of the nail
back into the work during the driving operation,
and means for reciprocating the driver.

10. In nail driving apparatus, the combination
of a frame, a support thereon for holding work
provided with a clinching surface, a chuck carried
by the frame comprising opposed sections one
being fixed and ancther mounted to swing rela-
tive thereto, spring means for returning the last
mentioned section to normal position, said sec-
tions cooperating to form a nail receiving guide-
way for holding the nail at an obligue inclination
to said clinching surface, a nail driver operable
between said sections and moved by one of the
sections relative thereto during a portion of the
driving opsration whereby to shift the driver rela-
tive to the axis of the nail, said clinching surface
operating to progressively bend the advancing
end of the nail back into the work during the
driving operation, and means movable upon the
frame for reciprocaiing the driver.

11. A nailing machine chuck, comprising a
fixed section and a relatively movable section,
said sections keing constructed to form a receiv-
ing passage for a nail and nail driver, one of the
sections having a relatively inclined portion at
the nail discharging end of the chuck operating
to incline the nail relative to a work piece ex-
tending transversely of and adjacent said dis-
charging end of the chuck, a driver reciprocating
in said passage, and means yieldably securing said
movable section to said fixed section to permit
said driver to move therebetween at a constantly
varying inclination with respect to said work
piece while moving through said passage.

12. A nail guiding chuck, comprising relatively
movabie sections pivotally connected adjacent
one end and ccoperating to form a nail and driver
receiving passage, the discharge end of the pas-
sage being inclined relative to the remaining por-
tion thereof whereby to guide and hold the nail
inclined relative to the work during the driving
operation, a spring associated with said sections
arranged to urge one section into engagement
with the other, and & nail driver operable within
said passage to drive the nail.

13. In nail driving apparatus, the combination
of a support for the work, said support having a
clinching surface located substantially at a face
of the work, a nailing chuck comprising a fixed
section and a movable section, said sections being
formed to provide therebetween a nail passage in-
clined relatively to said clinching surface and
adapted to maintain the nail while being driven
within the work substantially on an axis inclined
relative to said surface, a driver for the nail ar-
ranged to operate in said passage and being
moved by the fixed section relative thereto and to
the axis of the nail during a portion of the driving
operation, and means yieldably holding said sec-
tions together to permit said driver to follow a
nail through said discharge portion.

14. A nailing machine chuck, comprising a
section arranged to be fixed relative to the work
and ‘having a nail guiding surface for positiching
the nail in advance of the driving operation at an
oblique angle relative to a face of the work and
for maintaining the nail substantially at said
angle while it is being driven into the work, a
driver for the nail arranged to be guided by said
surface to maintain it in contact with the head
of the nail during the driving operation, the nail
being inclined relative to the axis of the driver
during a portion of the driving operation, and
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guide means for the driver asscciated with said
section.

15. A nailing machine chuck, comprising a
section arranged to bie fixed relative to the work
and having a curved nail guiding surface for
positioning the nail at an obligue angle relative
to a face of the work and for maintaining the
nail substantially at said angle while it is being
driven within the work, a driver for the nail ar-
ranged to engage the head thereof and operating
through contact with said curved suriace to
slightly bend the nail after it has been driven g
predetermined distance within the work whereby
to position said nail head in substantially parallel
relation to said work face, and guide means for
the driver associated with said chuck section.

16. A nailing machine chuck, comprising a
fixed section and relatively movable sections, the
fixed section having a portion at the nail dis-
charging end cof the chuck operating to incline the
nail relative to a work wpisce extending trans-
versely of and adjacent said chuck, said rela-
tively movable sections being yieldably mounted
and serving as guide means for a driving element
for the nail, one of said relatively movable sections
forming a guide for the nail.

i7. A nailing machine chuck, comprising fized
and relatively movable yieldably mounted sec-
tions, the fixed section having a portion at the
nail discharging end of the chuck shaped to in-
cline and guide the nail at an inclinaticn to a
work piece extending transversely of and adja-
cent said chuck, said fixed section and oune of said
relatively movable sections coopezrating tc form
guide means for a driving element and for the
nail, another of said relatively movable sections

_extending between the last mentioned section and

said fixed section and forming guide means for
the driver.

18. A nailing machine chuck, comprising a
fixed section and a pair oi yieldably mounted
relatively movable sections, and a nail driver
movable between said fixed section and said rel-
atively movable sections and guided thereby, said
fixed section having a portion at the nail dis-
charging end of the chuck shaped tc guide and
to incline the nail relative to the axis of the
driver, one of said relatively movable sections
serving to guide the nail during a portion of the
driving operation.

19. A nailing machine chuck, comprising a
fixed section arranged to extend substantially
perpendicular to the face of a work piece, o yield-
ably mounted section connected with said fixed
section, and a driver for said nail guided hy said
sections, said fixed section naving a portion
shaped to guide and to incline the nail relative to
the work piece in advance of its engagement with
the latter, said driver engaging the head of the
nail and being inclined relative to the shank of
the nail during the driving operation.

20. The method of nailing, comprising driv-
ing the nail through the work and at the same
time guiding it exteriorly of the work to main-

" tain it at an oblique angle to a combined work

supporting and clinching surface, for progres-
sively bending and clinching the advancing end
of said nail back from said surface into the work
in a controlled direction by a force applied in a

. predetermined direction transversely to the nail

axis.

21. The method of nailing, comprising guiding
and driving a nail through the work at an ob-
lique inclination to a clinching surface located

. substantially at a face of said work to progres-
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sively bend the advancing end of said nail from
said face back into said work, and bhending the
shank of the nail adjacent the head to right the
latter on approaching another surface of the
work and subsequently driving the head down
substantially flush with said face of the work
56 as to lie substantially level therewith.

22. The method of nailing, comprising posi-
tioning a nail at an oblique inclination to a work
piece, driving the nail into the work piece while
a2t said inclination by means moving at an in-
clination to the axis of the nail during the driv-
ing operation and at the same time guiding the
nail exteriorly of the work piece to maintain it
substantially on an axis while passing through
the work piece, and operating upon the advanc-
ing end of the nail to maintain it within the work
piece and at the same time bending it therein to
clinching position.

23. The method of nailing, comprising posi-
ticning a work piece upon a support having a
clinching surface substantially at a face of the
work piece, inclining a nail relative to said sur-
face, driving the nail through the work piece,
and employing said clinching surface to progres-
sively bend the advancing end of the nail back
from said surface into clinching position within
the work piece during the driving operation and
righting the head of the nail on approaching the
work to position it in substantially parallel rela-
tion to the face of the work.

24, The method of nailing, comprising guid-
ing a nail exteriorly of the work on an axis at
an obligue inclination to a clinching surface
located substantially at a face of the werk for
progressively bending the advancing end of the
nail back into the work during the driving oper-
ation, and moving a driving element in engage-
ment with the head of the nail and deflecting
said element during the driving operation to
maintain it in contact with the head.

25. In & mnailing machine, the combination of
2 plurality of nailing chucks, means for support-
ing the work adjacent the nail discharging ends

of the chucks, said supporting means having a i

clinching surface at the opposite face of the work
from that nearest the chucks, the chucks be-
ing constructed to position the nails at an oblique
angle with respect to the work and to said clinch-

ing surface, drivers associated with the chucks 1

for driving the nails through the work, the driv-
ers and the nails being inclined one relative to
another during the driving operations and the
nails upon contacting with said clinching sur-
face being progressively turned back into the
work and clinched therein, and means icr simul-
taneously operating the drivers.

26. In a nailing machine, the combination of
a plurality of nailing chucks arranged in differ-

ent rows disposed one at an angle to another, :©

means for supporting the work adjacent the nail
discharging ends of the chucks, said supporting
means having a clinching suvface at the oppo-
site face of the work from that nearest the chuck,
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the chucks being constructed to guide the nails 7+

on an axis af an inclination to one face of the
work and drivers associated with the chucks for
driving the nails and operating at an inclination
to the axes of the nails, the latter upon contact-~
ing with said clinching surface being progres-
sively turned back into the work and clinched
therein.

27. In a nailing machine, the combination of
a plurality of nailing chucks arranged in differ-

ent rows disposed one at an angle fto another, -

“g



[#4

10

20

25

30

45

914
3}

66

1,955,467

means for supporfing the work adjacent the nail
discharging ends of the chucks, said supporting
means having & clinching surface at the oppo-
site face of the work from that nearest the
chucks, the chiucks being constructed o position
and guide the nails at an oblique angle with re-
spect to the work and to said clinching surface
in advance of the driving of the nails into the
work, drivers associated with the chucks inclined
relative tc the nails and operating to engage and
drive the nails through the work at said oblique
angle, the nails upon contacting with said clinch-
ing surface keing turned back into the work and
clinched therein, and means for simultaneously
operating the drivers.

28. In & nailing machine, the combination of
a plurality of chucks arranged in different rows
disposed one at an angle to another, means for
supperting the nails adjacent the nail discharg-
ing ends of the chucks, said suporting means hav-
ing a clinching surface at the opposite face of
the work from that nearest the chucks, said
chucks being constructed to position the nails
at an obligue angle with respect to the work and
to said clinching surface, drivers associated with
the chucks inclined relative to the nails and cper-
ating to engage and drive the nails through the
work at sald oblique angle, the nails upon con-
tacting with said clinching surface being progres-
sively turned back into the work and clinched
therein, and a reciprocally mounted operating
head for the drivers having angularly disposed
portions engaging the drivers of the different
rows of chucks to effect simultansous operation
of the same.

29. In nail driving apparatus, the combination
of a support for holding work, said support hav-
ing & clinching surface adjacent one iace of the
work and relatively inclined cooperating devices
for guiding and driving the nail at an oblique
inclination to said clinching surface, said surface
operating while the nail is being driven o bend
the advancing end of the nail into the work and
the driving device engaging and moving relative
to the nail head and being arranged to drive the
head of the nail down substantially flush with an-
cther face of the work when completing the driv-
ing operation,

20. In nail driving apparatus, the combina-
tion of & support for holding work, said support
having a clinching surface located adjacent one
face of the work, a vertically disposed nail chuck
arranged to obliquely incline a nail relative to
said clinching surface, a driver associated with
the chuck for driving the nalil, said clinching sur-
face operating to progressively bend the advanc-
ing end of the nail into the work during the driv-

=

ing operation, and operating means for the
driver permitting the latter to rock thereon dur-
ing the driving operation whereby the driver is
free to follow the head of the nail and to move
relative thereto during advancement thereof.

31. In nail driving apparatus, the combination
of a support for holding work, said support hav-
ing a clinching surface located adjacent one face
of the work, a vertically disposed nail chuck ar-
ranged to obliguely incline the nail relative to
said surface, a driver associated with the chuck
for driving the nail, operating means for the
driver permitting the Iatter to move relative
thereto, and means associated with the chuck
for moving the driver relative to the operating
means and to the nail during the driving opera-
tion whereby to maintain proper relation be-
tween the driver and the head of the nail.

32. A nail guiding chuck, comprising relatively
movable sections pivotally connected adjacent
one end and ccoperating to form & nail and
driver receiving passage, the discharge end of the
passage being inclined relative to the remaining
portion thereof whereby to guide and hold the
nail inclined relative to the work during the driv-
ing operation without bending the nail, a spring
asscciated with said sections arranged to urge
one section into engagzment with the other, and
a nail driver operable within said passage to drive
the nail,

33. A nailing machine chuck comprising a nail
driver and cooperating nail gzuiding sections
constructed to form a receiving passage for a nail
and the driver, one of the sections having a rela-
tively inclined portion at the nail discharging
end of the chuck operating to incline the nail
relative to a work piece positionad adjacent said
discharging end of the chuck and also operating
during the driving of tihe nail within the work
piece to maintain it substantially on an axis at
a predetermined inclination to a clinching face
at one side of said work piece, said inclined por-
tion operating to defect the driver during the
driving operation to vary its inclination relative
to the axis of the nail and to maintain i in zon-
tact with the head of the nail.

34. The method of nailing, comprising driving
the nail through the work at an inclination to the
direction of the driving force and at the same

time guiding the nail exteriorly of the work to j

maintain it substantially on an axis at an cblique
inclination to a clinching surface located sub-
stantially at a face of said work, for progressively
bending the advancing end of the nail back from
said face into the work to clinch the nail during
the driving operation.

HENRY W. MORGAN.
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