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The present invention relates to methods and 
means for nailing together the parts of crates, 
boxes and the like, and, more particularly, to 
methods and neans of the varieties in which the 
nails are both driven and clinched in the Work, 
one object of the invention being to provide a 
more simple, effective and inexpensive method 
of accornplishing such work. 
Another object is to provide a method of nailing 

of the character described in which the nails are 
driven obliquiely with respect to the work and to 
a 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. 
Another 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 afford a 
hore uniform, simple and finished Operation. 
Another object is the provision of improve 

ninents 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 
sare time increasing their efficiency and improv 
ing the character of the Work. 
Another object is to provide a nail driving and 

clinching inachine in which both the driving and 
clinching operations are performed at the Sane 
time, without requiring the usual additional now 
ing parts for effecting the clinching Operations. 
Another object is to provide Such a machine 

arranged to drive the nails at an oblique in 
clination to the Work and to a clinching Surface 
on 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 obliquely 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 
work and to a clinching surface on which the Work 

(C. i-10) 

is positioned, and to right the head of the nail 
as the latter approaches the work So that, On 
completion of the driving operation, the head will 
be located substantially parallel 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 operations 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: 

Elig. 2 is a 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 
nails, as indicated by the dotted lines: 

Fig. 3 is a side elevation of one of the chucks: 
Fig. 4 is an elevation of the chuck shown in 

Fig. 3 as viewed from the right thereof; 
Fig. 5 is a bottom plan view of the chuck shown 

in Fig. 3; 
Fig. 6 is a fragmentary horizontal section taken 

on the line 6d-6C, of Fig. 7; 
Fig. 7 is a view in elevation showing the rela 

tion of the chuck to the work and the position 
assumed by the nail within the chuck before mov 
ing the driver in engagement with the head of 
the nail, 

Fig. 8 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; 

Fig. 10 is a fragmentary view in elevation show 
ing the driver in its lowermost position with the 
nai 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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2 
and positioning block shown in Figs, 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 different positions Within the 
Work, and 

Fig. 13 is a view showing the manner of Secur 
iing the different sides of a box or other Work 
pieces One upon another by enploying the chucks 
to position and drive the nails, without clinching, 
obliquely with respect to the work face and to 
bend the shanks at points slightly below the heads 
SO that the heads are moved substantially into 
parallel l'elation to the Work face, the nails being 
preferably slainted 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 Soline form of clinching 
means, Such as a clincher bar, into position to 
engage and bend down the protruding portions 
of the nails upon the work. This is not, for all 
purposes, an ideal nethod, since it increases not 
Only the nuinber of Opeiations, 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 objectionable for the reason that practi 
cally all Of the beint, 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 Inannel. 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 tirnes not fully effective, 
In the present method the disadvantages 

pointed out above have been overcome by slaint 
ing the nail with espect to a clinching Surface 
at the lower Work face, driving and at the same 
time progressively turning back the point of the 
hail into the Wolk while the nail is being ad 
Vanced, and positioning the head of the nail in 
parallel relation to or fush with the upper work 
face while completing the driving stroke, all of 
Which is done at one Operation without having 
to empioy any separate clinching steps. Further 
more, With the present method the clinching force 
is applied in a predeter nined direction transverse 
to Ol' at any oblique angle to the axis of the nail, 
rathe" than in a direction directly opposed to the 
driving force, with the result that the bending 
is controlled in direction and nore easily and ac 
Curately accomplished, and the clinched end of 
the nail is formed Substantially into a hook en 
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 better clinching effect, but also results 
in greatly improving the appearance of the work 
by reason of the fact, that the exposed portion 
Of the iai is reduced to a minimum. 
This method Inay be carried out, for example, 

by Ineans of a chick which is preferably arranged 
Substantially at a light 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 
gagement, 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 Iny Copending application for Nailing ma 
chine, Serial No. 568,359, filed October 12, 1931. 

Referring to the drawings, the frame of the 
present nachine comprises Suitably connected 
upright Standards 10, the Standards being pro 
Vided with vertical crosshead guides 11, as shown 
in Fig. 1. A work support, 13 Such for example as 
a metal table is Suitably supported preferably by 
the Stalindards and may be raised or lowered theire 
On as required, by Suitable means not showin. The 
Standards are provided with bracketS 3 or Otheir 
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 of rails 5 and 6 are shown 
extended at an angle to the iai 14, the railis 5 
and 16 being Supported above the table by Suit 
able blacket means not shown. Any desired 
number of chucks it may be placed upon the 
lails, depending upon the character of the WOrk 
and the number of nails to be driven theireil. 
While the arrangement of chucks and Supporting 
rails shown in Fig. is highly desirable for Cer 
tain kinds of Work it will be understood that the 
number and the arrangement of these palitS hay 
be varied according to the requirements of differ 
ent classes of WOk. 
The particular arrangement of chuckS ShoWn. 

in Fig. 1 is desirable in what is kino Win a Scieating 
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 board 19 
which in advance of the nailing operations are 
positioned upon the table in engagement With 
suitable guides or stops not shown. 
The nails 2 are of a Selected eingth determined 

by the thickness of the parts through which they 
are to be driven and clinched as indicated at 21, 2 
in Fig. 10, the head of the nail being show in lush 
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 hoppe's Or containers not 
shown, the nails, on entering the chicks, moving 
doWinWardly through the inclined passage 24 
thereof fron which they pass under the diver 23 
When the bottom of the driver is in the position . 
ShoWn by the dotted line at 23at in Fig. 3, as Wien 
the driver is raised to its uppermost position by 
the crosshead. The drivers aire reciprocated 
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within the chucks by means described hereinafter, 
the chuck and the driver being disposed Substan 
tially perpendicular to the work although the 
driver is slightly inclined during the driving on 
eration to cause it to follow the head Of the nai. 
The driver is guided by the Stationary and now 
able jaws 25 and 26 of the chuck, 
jaw being yieldably Supported for a, Swinging 
movement upon the Stationary jaw; and a Second 
yieldably mounted jaw carrying member 27 be 
ing arranged to guide the driver and to Swing t 

Said Cyable 

j 



5 

5 

20 

35 

40 

45 

1,955,467 
upon the stationary jaw 25 in a manner described 
hereinafte". 
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 ShoWin 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 clinching 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 200 
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 nail 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 tine 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 
naintained 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 direction of ex 
tent, depending somewhat upon the characteris 
tics of the nail to be driven, as to substantially 
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 

i ter is arranged to press against the head and 
thus bend the nail at a point slightiy 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 fiush with the 
face of the work to complete the nailing opera 
tion in a Snooth and sightly nanner at that face 
Gif the work. Such bending 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 beind 
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 portion of the nail 
back into the Work and causes it to become en 
bedded therein, Substantially in the form of a 
hook, as shown in Fig. 10, so that but little of 

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. 

It Will be understood that while the chuck may 
be formed with a straight guiding surface ob 
liquely 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 Support 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 Simooth 
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 to 
the position shown in Fig. 7 by the fixed and 
novable jaws 25 and 26 of the chuck. The point 
Cf the nail in this position rests on the inclined 
Surface 33 Cf 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 to swing outwardly thus per 
initting the nail to enter the groove 31 in said 
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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 
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 
driver, which is then moving in contact with the 
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 
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 Incvable chuck jaws to the nor. . 
mal position Shown in Said figure. 
The jaw 26 is provided with trunnions 36 re 

ceived within slots 37 of the fixediaW 25 of the 
chuck whereby the movable jaw 26 is permitted 
to swing outwardly against the yielding action 4 
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 rhember 27 callying the jaw 32 is piv 
otally connected at 38 with the Stationary jaW 
25 and is guided at its lower end on one side by 
a pin 39 anchored within the jaw 25 and on the 
other side by a piate 40 secured upon the block 
29 by a nut oil the stud 80 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 stationary jaW 25 and is pro 
vided With a Spacing element, 43 for 'eceiving 
the upper end of the Spring 34, a Sciew 44 being 
extended through the ends of said Springs and 
spacing eleiaent 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 thereof. 
The lower end of the spring 34 is extended be 
tween the guides 39 and 40 for the jaW 32 on the 
pivoted member 27 as shown in Fig. 3. 
The chucks are recessed at their lower ends to 

receive the supporting rails on which they are 
mounted for longitudinal adjustment to the de 
sired positions in which they are held by clamp 
ing menibers 46 secured to the jaw 25 by Stud 
bots 47 as shown in Fig. 3. 
The nail drivers are reciprocated within the 

chucks upon operation of the crosshead 48 by Suit 
able means not shown. The crosshead is pro 
vided at its lower edge with a siot 49 within which 
the heads 50 of the drivers for the chuckS Cair 
ried by the rail 14 are fitted in a manner to per 
mit the drivers to assume inclined positions With 
respect to the chuckS. 

Relatively long and short arms 51 and 52 are 
extended laterally from the crosshead as shown in 
Fig. and these arms are provided with slots or 
guideways 53 and 54 for receiving the heads of 
the drivers carried by the rails i5 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 be seen that the chucks imay be 
shifted 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 
apart as desired to accommodate the chucks to 
work pieces of different proportions. 

In the operation of connecting the Work pieces 
18 and 19 as shown in Fig. 2 the parts are posi 
tioned upon the clinching surface of the table 12 
in proper aiinement beneath the different chucks 
carried by the rails 14, 15, and 16. The CroSS 
head is theia lowered to force the drivers 23 
downwardly through the chucks and the nails 
through the work winereby 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 table So that the 
unsecured portions of the Work will be presented 
beneath the chucks, after which the Crosshead 
is again moved downwardly to operate the drivers 
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and to repeat the nailing operation. The posi 
tions of the nail heads for this operation are in 
dicated by the dotted circles in Fig. 2. 

It will be seen therefore that by this method 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 efficient nanner Without disfiguring the 
Work. The railing along the edges of the Work 
at the ends and sides thereof and at Ole Ol' more 
intenediate points at one operation and the 
Subsequent reversal of the position of the Work 
and the repeating of the nailing operation coin 
stitutes a method by which a given amount of 
Work can be turned out in a minimum of time. 
While the inachine is well adapted for what 

is known as cleating work, it will be understood 
that it is not limited in its use to this class of 
Work but can readily be employed for nailing 
Work pieces of various shapes and sizes through 
which the nails may be driven and clinched to 
firmly Secure the parts together. 
The chucks can, of course, be constructed to 

deflect C incline the nails relative to the Work 
in any direction desired and if necessary can be 
so formed or arranged as to incline certain of the 
nais in one direction and other's in a different 
or opposite direction, to effect better holding, and 
imay be employed to drive nails in a relatively 
deep 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 oblique inclination to Said clinch 
ing surface 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. Tn nail driving apparatus, the combination 
of a Support for holding Work, said support hav 
ing a clinching Suiface located Substantially at 
a face of the work, means for obliquely inclin 
ing the nail relative to said clinching surface, a 
driver for the nail associated With said means 
and noved thereby during a portion of the driv 
ing operation relative to the axis of the nail, said 
clinching Surface serving While the nail is be 
ing driven to bend the advancing end thereof 
into the work, and driving means for the driver. 

3. In nail driving apparatus, the combiliation 
of a frame, a Support thereun for hoiding Work 
having a clinching surface located adjacent Oile 
face of the Work relatively movable cooperating 
devices for guiding and driving the nail through 
the work Substantially on an axis at an oblicille 
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 Suria Ce 
serving while the nail is being driven to progres- ... 
sively deflect the advancing end of the nail into 
the Work, and means novable upon the fraine fol' 
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 a clinching Surface located adjacent one face 
of the Work, guide means for obliquely inclining 
the nail reiative to Said clinching Surface, and 
a reciprocally nouinted driving element for the 
nail inclined relative to the latter in advance of 
its entitance into the Work and during the driving 
Operation and having a substantially vertical 
nOWeinent for driving the nail head down fusin 
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 atranged to hold a nail 
at an oblique 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 air 
ranged to obliquely 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 
to follow the head of the nail during advancement 
thereof. 

8. in nail driving apparatus, the combination 
of a support 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 being 
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. In 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 
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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 another nounted to swing rela 
tive thereto, Spring means for returning the last 
lientioned Section to noi'i:ai position, said sec 
tions cooperating to form a nail receiving guide 
Way for holding the nail at an oblique inclination 
to said clinching Surface, a nail driver operable 
between Said Sections and moved by one of the 
Sections irelative thereto during a portion of the 
driving operation whereby to shift the driver rela 
tive to the axis of the nail, said clinching surface 
Operating to pl"Ogressively bend the advancing 
end of the nail back into the work during the 
driving Operation, and means movable upon the 
frame for reciprocating the driver. 

11. A nailing machine chuck, comprising a 
fixed Section and a relatively movable section, 
Said Sections being 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 parinit 
Said driver to move therebetween at a constantly 
Wallying inclination. With respect to said Work 
piece while moving through said passage. 

12. A nail guiding chuck, comprising relatively 
movable 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 a nail driver operable within 
Said paSSage to drive the nail. 

3. 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 reiative to the Work 
and having a nail guiding Surface for positioning 
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 drive a SSociated with said 
Section. 

15. A nailing machine chuck, comprising a 
Section arranged to be fixed relative to the Work 
and having a curved nail guiding Sulface for 
positioning the nail at an oblique angle relative 
to a face of the Worl. and for maintaining tile 
nail Substantially at said angle While it is being 
driven within the work, a diver for the nail ar 
ranged to engage the head thereof and operating 
through contact with Said curved Surface to 
slightly bend the nail after it has been di?iven a 
predetermined distance Within the Work whereby 
to position Said nail head in Substantially pai'allel 
relation to said Work face, and guide iileanS for 
the driver associated with Said chuck Section. 

16. A nailing achine chuck, COinglising a 
fixed section and relatively movable Sections, the 
fixed section having a portion at the nail dis 
charging end of the chuck operating to incline the 
nail relative to a work piece extending tians 
versely of and adjacent Said chuck, Said rela 
tively innovable sections being yieldaoly in Ounted 
and serving as guide means for a driving eleinent 
for the nail, one of said leiatively novable Sections 
forming a guide for the nail. 

17. A nailing machine chuck, coin prising fixed 
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 inclination to a 
work piece extending transversely of and adja 
cent said chuck, said fixed section and One of Said 
relatively movable Sections cooperating to form 
guide means for a driving element and for the 
nail, another of said relatively innovable Sections 
extending between the last mentioned Segtion and 
said fixed section and forming guide means for 
the driver. 

18. A nailing machine chuck, COInpiising a 
fixed section and a pair of yieldably in Ounted 
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 tine axis of tile 
driver, one of said relatively novable Sections 
serving to guide the nail during a portion of the 
driving Operation. 

19. A nailing machine chuck, Compirising a 
fixed section arranged to extend Substantially 
perpendicular to the face of a WOilk piece, a yield 
ably mounted section connected with Said fixed 
section, and a driver for Said nail guided by Said 
sections, said fixed section having a poition 
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 iron Said Sui'face into the Work 
in a controlled direction by a force applied in a 
predetermined direction transversely to the nail 
ax.S. 

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 bending 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 
SG 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 
at 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 
ticining 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 enploying 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 oolique inclination to a clinching Surface 
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located substantially at a face of the WCri. for 110 
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 a nailing machine, the combination of 
a plurality of nailing chucks, means for Support 
ing the work adjacent the nail discharging ends 
of the chucks, said Supporting means having a 
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 
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 for Sinaul 
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 
ischarging ends of the chucks, Said Supporting 
means having a clinching Surface 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 ... 
on an axis at an inclination to one face of the 
Work and drivers associated with the chucks for 
diriving the ihails 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 to another, . . 
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means for Supporting the work adjacent the nail 
discharging ends of the chucks, said supporting 
means having a clinching surface at the oppo 
Site face of the work from that nearest the 
chticks, the chucks being constructed to 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 
Irelative to 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 being turned back into the Work and 
clinched therein, and ineans for Simultaneously 
operating the drivers. 

28. In a nailing machine, the combination of 
a plurality of chucks arranged in different rows 
disposed one at an angle to another, means for 
Supporting the nails adjacent the nail discharg 
ing ends of the chucks, Said Sulporting 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 oblique angle With respect to the Work and 
to said clinching surface, drivers associated with 
the chucks inclined relative to the nails and oper 
atting to engage and drive the nails through the 
Work at said oblique angle, the nails upon Con 
tacting with said clinching Surface being progreS 
sively turned back into the Work and clinched 
thereii, and a reciprocally mounted Operating 
head for the drivers having angularly disposed 
portions engaging the drivers of the different 
rows of chucks to effect simultaneous operation 
of the Sanae. 

29. 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 Surface 
operating While the nail is being driven to bend 
the advancing end of the nail into the Work and 
the driving device engaging and inowing relative 
to the nail head and being arranged to drive the 
head of the nail down substantially flush With an 
other face of the work when completing the driv 
ing Operation. 

30, in nail driving apparatus, the combina 
tion of a 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 nail, said clinching Sur 
face operating to piogressively bend the advanc 
ing end of the nail into the work during the driv 
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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 al 
ranged to obliquely incline the nail relative to 
Said Surface, a driver aSSociated with the chuck 
for driving the nail, operating means for the 
driver permitting the latter to move relative 
thereto, and means associated with the chuck 
for moving the diiver relative to the operating 
Ileans 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 CGOperating to for in a nail and 
drivei' 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 
asSociated with said Sections arranged to urge 
One Section into engagement with the other, and 
a nail driver Opeiable Within Said paSSage to drive 
the nail. 

33. A nailing machine chuck comprising a nail 
driver and cooperating inail guiding 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 positioned adjacent said 
dischairging end of the chu.clk and also operating 
during the driving of the inail 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 deflect the driver during the 
driving operation to vary its inclination relative 
to the axis of the naii and to maintain it in con 
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 
raintain it Substantially on an axis at an oblique 
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. 
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