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This invention relates to sheet metal nails and 
its purpose is to provide an improved nail formed 
by an improved method from a strip of sheet 
metal and adapted to be used for all of the pur 
poses for which ordinary wire nails are ordinarily 
employed. Heretofore, many efforts have been 
made to form nails from sheet metal but these 
attempts have not met with success, due largely 
to the inability to form a nail which could be 
driven into wood or the like without bending or 
to form one having an adequate head which 
would withstand successive blows of a hammer 
or the like, and which could be withdrawn after 
being driven, without substantial deformation. 
These difficulties have been overcome in the 
present invention by providing an improved nail 
formed of a strip of sheet metal and comprising 
an improved construction of the head and the 
point of the nail which permit it to be driven 
Without bending and to be withdrawn when de 
sired. A further feature of the invention is the 
provision of a sheet metal nail of U-shaped 
croSS-Section having an enlarged head and a 
point which is located on or near the longitudinal 
axis of the nail so that when the nail is driven 
it retains its original shape and does not deflect 
laterally. A further object of the invention is to 
provide an improved method of forming sheet 
metal nails according to which an elongated metal 
strip is caused to assume a U-shaped cross-section 
and then cut off into successive sections which 
are operated upon by dies or the like to form a 
head at one end of each section and a point at 
the other end, the point being deflected toward 
the longitudinal axis of the nail. Still another 
object of the invention is to provide a sheet metal 
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nail comprising an improved head having a plu 
rality of layers of metal extending transversely 
to the body of the nail. Other objects relate 
to various features of construction and arrange 
ment and to details of the improved method 
which will appear more fully. hereinafter. 
The nature of the invention will be understood 

from the following specification taken with the 
accompanying drawings, in which One embodi 
ment of the improved nail and one example of the . 
improved method of forming it are illustrated. 
In the drawings, 

Fig. 1 shows a longitudinal section through a 
strip of metal and One form of apparatus which 
may be employed in operating upon the strip to 
form a sheet metal nail embodying the present 
invention; 

Fig. 2 is an enlarged vertical section showing 
the relative positions of the parts after the shear 

(Cl. 10-34) 
ing dies of the apparatus illustrated in Fig. 1 
have been operated to cut off one nail-forming 
Section from the elongated strip shown in Fig. 1 

Fig. 3 is an enlargement of the portion of the 
apparatus illustrated at the right of Fig. 4, 5. 
showing the relative positions of the parts pre 
liminary to the formation of a head upon one of 
the nail sections; 

Fig. 4 is a section similar to that of Fig. 3, but 
on an enlarged scale, showing the relative posi- 10 
tions of the parts after the dies have been oper 
lated to form the nail head; 

Fig. 5 shows a bottom plan view of the appa 
ratus illustrated in Fig. 1, with the lower rolls 
removed; 15 

Fig. 6 shows a cross-section through the sheet 
metal strip from Which the nails are formed, the 
section being taken on the line 6-6 of Fig. 1: 

Fig. 7 is a sectional view taken on the line 
7-7 of Fig. 1, showing portions of the first stage 
rolls which impart an initial transverse bend to 
the metal Strip; 

Fig. 8 is an enlarged section taken on the 
line 8-8 of Fig. 1, showing the effect upon the 
metal strip of the second stage rolls which im- as 
part to the strip a U-shaped cross-section; 

Fig. 9 is an enlarged section taken on the line 
9-9 of Fig. 1, showing the action of the clamps 
which hold the U-shaped strip while a section 
thereof is being cut off to form a nail; 20 

Fig. 10 is a sectional view taken on the line 
O-O of Fig. 1, showing on an enlarged scale 

the shearing dies which operate to cut of a nail 
section from the source of supply and to impart 
the desired pointed end structure to the section; is 

Fig. 11 shows an end view of the completed 
nail; - 

Fig. 12 shows a side view of the completed nail: 
and 

Fig. 13 shows a bottom plan view of the con- 40 
pleted naill. - 
Before describing the method and apparatus 

which are employed in forming the improved 
nail, reference may be had to Figs. 11, 12, and 
13, which show the completed nail 5. This nail 45 
is of U-shaped cross-section, comprising side - 
walls 5a connected by a curved back wall or top 
wall 5b. At one end of the nail, the materia 
of these walls is turned outwardly as shown at 
5c and then reversely bent as shown at 5 to 50 

form a head designated generally by the numera. 
50. At the other end of the nail, the side was 

are sheared off as shown at 5 to form a point 
5. This point may be located in substantial 

alignment or coincidence with the longitudinal 55 
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axis of the nail by having the back Or top Wall 
of the nail curved or bent downwardly as shown 
at f 5h. The extent to which the point is de 
flected inwardly toward the axis of the nail will 
depend upon the size of the nail, the material 
of which it is formed and the use to which it is 
to be put; the deflection should be sufficient to 
overcome the tendency of the nail to bend in the 
direction of the closed side of the channel and 
will ordinarily locate the point at or near the 
longitudinal axis of the nail as determined by 
the center of mass of the cross-section of the 
Inail. 
The nail 5 is preferably formed from an 

elongated strip of sheet steel 6 or the like which 
has parallel edges and which is of sufficient 
width to permit the formation of the completed 
nail therefrom. This strip 6 is run through a 
pair of rolls and 8, shown in Figs. 1 and 7, 
which have their peripheral surfaces so formed 
that they turn the side edges of the strip 6 
downwardly as shown at 6 and give it a shal 
low U-shaped cross-section as it passes between 
them. The strip then passes between two other 
rolls 9 and 20, shown in Figs, 1 and 8, which 
bend the side portions of the strip downwardly 
to a further extent due to the action of the 
U-shaped groove 9 in the upper roll and the 
corresponding annular projection 20a on the 
lower roll. The strip f6 thus acquires parallel 
side walls 6 which correspond in shape and 
spaced relation to the side walls 5 of the COm 
pleted nail, p 
The strip 6 having the U-shaped cross-sec 

tion imparted thereto by the rolls 9 and 20 is 
then in readiness to be cut up into sections for 
the formation of nails 5. The rolls 7, 8, 9, 
and 20 are power driven and their motion is 
intermittently arrested so that while the strip 
f6 is stationary, it may be gripped by a pair of 
clamping devices 2 and 22 which have their 
operating surfaces formed substantially like the 
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peripheral surfaces of the rolls 9 and 20 so 
that the upper member 2 embraces the out 
side of the strip while the lower gripping member 
22 has a projection 22 which extends up into 
the groove of the strip. These gripping devices 
2f and 22 may be moved toward each other by 
any suitable operating. mechanism and be caused 
to grip the end portion of the U-shaped strip 
f6, leaving a predetermined part of the strip pro 
?ecting beyond the faces of the gripping mem 
bers, as shown in Fig. 3. A head-forming device 
23 is then brought into action to form on the 
end of the strip one of the heads fe of the com 
pleted nail. This head-forming device com 
prises a plunger 24 which is adapted to be re 
ciprocated horizontally in alignment with the 
axis of the strip f6 and which has slidably 
mounted thereon a chuck or sleeve 25. This 
sleeve has a circular aperture 25 formed therein 
and this aperture is slidably engaged by the re 
duced end portion 24 of the plunger. The 
sleeve 25 has a part 25 of reduced diameter 
which is slidably mounted upon the intermediate 
portion 24 of the plunger and a coll spring 26 
surrounds the parts 24 and 25 and extends 
between the annular shoulders on the body por 
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tions of the members 24 and 25 so that it nor 
mally tends to separate them to the extent shown 
in Fig. 3. The relative movementº of the mem 
bers 24 and 25 and the extent of their separation 
are limited by a pin 27 which is mounted in the 
intermediate portion 24b of the member 24 and 
which engages a slot 2 formed in the member 

2,070,766 
25. When the members 24 and 25 are thus sep 
arated to the maximum extent under the in 
fluence of the spring 26, the bore 25 of the 
member 25 is partially occupied by the portion 
24a of the plunger, leaving a cavity which is 
partially occupied by a central projection 24 
which is formed on the end of the plunger. The 
endsurface of the portion 24 of the plunger is 
in the form of an annular groove of curved cross 
section as shown at 24d, conforming to the de 
sired curvature of the portion 5 of the nail 
head. . 
With the parts in the relative positions shown 

in Fig. 3, the head-forming device 23 is then 
moved bodily toward the left until the chuck 
or sleeve 25 engages the end faces of the clamp 
ing devices 2 and 22 at which time the extremity 
of the U-shaped strip 6 will project into the 
cavity of the member 25. Further movement of 
the plunger 24, with the member 25 held station 
ary by the clamping devices, with a resulting com 
pression of the spring 26, will cause the projec 
tion 24c to enter the groove of the strip 6 until 
the extremity of this strip engages the annular 
end face 24d of the plunger. This curved end 
face then causes the metal of the end of the 
strip to be turned outwardly and this outward 
movement of the metal continues until it engages 
the wall of the bore 25A. By this time, the rela 
tive movement of the part 24 of the plunger with 
respect to the body 25 of the chuck or sleeve 
will have proceeded to a point where further con 
tinued relative movement will cause the edge of 
the out-turned part of the metal strip to engage 
the faces of the clamping members 2 and 22 so 
that the metal will then be turned inwardly and 
Will continue to move in Wardly until its edge 
engages the body portion of the U-shaped strip. 
During this time, the projection 240 of the plunger 
will enter the notch 22b which is formed in the 
lower clamping member 22 and when the plung 
er 24 has reached the limit Of its movement, the 
parts will be in the relative positions shown in 
Fig. 4 and the double fanged head 5e will have 
been formed on the end of the strip. The head 
forming device 23 is then withdrawn, the clamp 
ing devices 2 and 22 are released from the strip 
and the strip is again advanced by the intermit 
tent rotation of the rolls a distance substantially 
equal to the length of the finished nail. 

Having formed the 'head on the end of the 
elongated strip and having advanced the strip 
through the gripping devices 2 and 22, these 
gripping devices are again brought into position 
to hold the strip and the projecting portion of 
the strip is then cut of adjacent to the gripping 
devices by the action of cutting or shearing dies 
29 and 80 which are shown particularly in 
Figs. 1, 2, and 10. The upper die 29 has V 
shaped cutting edges 29 which diverge at an an 
gle corresponding to the divergence of the edges 
5 at the point of the finished nail and this up 

per die also has a transverse cutting edge 29b 
which extends at right angles to the axis of the 
strip so that after the die has operated, the body 
portion of the strip is left with a blunt end which 
is adapted for the formation of a head upon the 
next succeeding nail. The lower cutting or shear 
ing die 30 has a 
to enter the groove in the under side of the strip 
beneath the upper die 29 and thereby support the 

rojection 30 which is adapted . 
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strip during the action of the upper die. The low 
er die 30 also has another projection 30b which. 
also enters the groove of the strip. and supports S yeemL yyy L L yyyyL Ll lyt llLLLlyy ll 0L 
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camping member 2 and the end face 29 of the 
upper die, as shown in Fig. 2. The lower die 
30 is further provided with a slot 30 which 
extends downwardly through the body of the die 
between the parts 39a and 30 and which is 
adapted to be entered by the V-shaped upper die 
29 when the atter moves downwardly to its ex 
treme position. The upper edge of the projection 
30a is curved downwardly as shown at 39d ad 
jacent to the slot 30c with the result that when 
the upper die 29 is moved downwardly to engage 
the Strip, after the lower die 30 has been moved 
upwardly to engage and support the strip on its 
under side, the strip 6 is sheared off transversely 
by the cutting edge 29 as shown at 60 and at 
the same time the inclined cutting edges 298 
of the upper die shear of the side Walls of the 
end portion of the strip to form diverging Sur 
faces which become the surfaces Sf of the point 
of the finished nail. As this shearing action takes 
place, the top or back Wall of the extremity of 
the U-shaped member is defected downwardly 
against the curved surface 36 of the lower die, 
as shown in Fig. 2, to form the point 52 of the 
completed nail and to cause this point to occupy 
a position on or near the longitudinal axis of 
the nail, as explained above. This shearing Op 
eration removes a section 6d of the Strip and 
leaves the completed nail 5. The cutting dies 
29 and 30 are then withdrawn and the parts are 
then in readiness for moving the head-forming 
device 23 into position to form a head on the 
body, portion of the strip which is then held be 
tween the clamping devices 2 í and 22, as shown 
in Fig. 3. In this way, the heads and the points 
are formed alternately and nails may be quickly 
formed in succession from the eiongated metal 
Strip which has a step by step rinotion through the 
apparatus. 

Instead of inparting an exact U-shaped cross 
section to the strip as it passes through the rolls 
Of the apparatus, it may be caused to assume a 
W-shaped cross-section - or other 
equivalent shape, but Some form of con 
cave cross-section approximating the U-shaped 
or its equivalent is desirable because of the 
greater Surface of the nail which is exposed to 
frictional engagement with the wood into which 
it is driven, as compared with the surface area, 
of Wire nails or the like. When the improved 
nail is driven, the Wood enters the groove of the 
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nail in addition to contacting the outer surface 
thereof so that the total area of contact between 
the wood and the nail is relatively large and the 
resistance to Withdrawing the nail, is correspond 
ingly great. The double flanged head permits 
the nail to be driven or Withdrawn. Without def 
Ornation of the head or other parts of the nail 
and the V-shaped point having its extremity de 
flected inwardly toward the longitudinal axis of 
the nail permits the nail to be driven without 
bending in any direction. Although various pro 
portions may be successfully employed in prac 
tice, it has been found; for example, that if the 
sheared edges 5f of the completed nail make an 
ange of substantially 17 degrees with the axis of . 
the nail, with the back wall of the nail bent down 
wardly as shown at 5h for a distance from the 
end of the nail equal to from one and one-half 
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to two times the thickness of the nail, Very ef 
ficient results are obtained. 
Although one form of the improved nail has 

been shown by way of illustration in connection 
with the description of one method of forming it, 
it will be understood that the improved nail may 

Substantially 

3 
be constructed in various forms and that the 
method may be practiced in various ways coming 
Within the Scope of the appended claims. 

I claim: 
1. A sheet metal nail of angular cross-section 

having a point deflected inwardly toward the 
longitudinal axis of the nail to a sufficient extent 
to prevent bending of the nail when it is driven. 

2. A sheet metal nail of U-shaped cross-section 
having a point located approximately on the 
longitudinal axis of the nail. t 

3. A sheet metal nail of angular cross-section 
having a flanged head comprising a plurality of 
layers of metal extending transversely to the 
longitudinal axis of the nail. 

4. A nail comprising a channel-shaped strip of 
sheet metal having the metal at its end bent out 
Wardly and reversed upon itself transversely to the 
longitudinal axis of the nail to form a head. 

5. A nail comprising a channel-shaped strip of 
Sheet metal having the netal at one end bent 
outwardly to form a head and having the sides 
of the channel at the other end cut away along 
oblique lines to form a point, said point being 
inclined inwardly toward the longitudinal axis 
of the nail to a sufficient extent to prevent bend 
ing of the nail when it is driven. 

6. A sheet metal nail of channel cross-section 
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having the sides of the channel at one end of the 
nail cut away along converging surfaces to form 
a point, the back of the channel being defected to 
locate Said point near the longitudinal axis of the 
nail. 

7. A sheet metal nail of channel shape having 
its walls bent outwardly transversely to the longi 
tudinal axis of the nail at one end to form a mull 
tiple layered head and having said was sharpened 
and deflected at the other end to form a point 
located in Wardly from the Outer face of the nail 
to a Sufficient extent to prevent bending of the 
nail. When it is driven. 

8. A Sheet metal nail of channel shape having 
its walls bent outwardly and then reversely bent 
at One end to form a multiple layered head and 
having its Walls cut away along convergent sur 
faces at the other end to form a point, said point 
being deflected to a position substantially on the 
longitudinal axis of the nail. 

9. The method of forming a nail which consists 
in rolling the edges of an elongated flat strip of : 
Sheet metal to form a channel-shaped member, 
bending the Walls of said channel transversely at 
One end of Said member to form a head, and cut 
ting Said Walls along oblique lines at the other 
end of Said member to form a point. 

10. The method of forming a nail which con 
Sists in rolling the edges of an elongated fiat strip 
of Sheet metal to form a channel-shaped member, 
bending the Walls of said channel transversely at 
one end of Said member to form a head, cutting 
said walls along oblique lines at the other end of 
Said member to form a point, and deflecting said 
point toward the longitudinal axis of the nail. 

li. The method of forming a nail which con 
sists in rolling the edges of an elongated flat strip 
of sheet metal to form a channel-shaped member, 
bending the walls of said channel transversely at 
one end of said member to form a multi-layered 
head, and cutting the Walls of the other end of 
said member to form a point. 

12. The method of forming a nail which con 
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SistS in rolling the edges of an elongated flat strip 
of sheet metal to form a channel-shaped member; 
bending the Walls of said channel transversely at 
One end of Said member to form a multi-layered 75 
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head, and cutting and bending said Walls at the 
other end of said member to form a point located 
inWardly toward the longitudinal axis of the nail. 

13. The method of forming a nail which con 
sists in bending the lateral portions of an elon 
gated flat strip of sheet metal to form a channel, 
holding said channel and bending the ends Jif its 
Walls transversely to form a head, then advancing 
said channei longitudinally, again i holding saidi 
channel, and then shearing off said channel to 
form a pointed end on the head-carrying portion 
thereof. 

14. "The method of forming a nai Which con 
sists in bending the lateral portions of an elon 
gated flat strip of sheet metal to form a channel, 
holding Said channel and bending the ends of 
its Walls transversely to form a head, then ad 

vancing said channel. Iongitudinally, again hold 
'ing said channel, and then shearing off said 
channel to form a pointed end on the head-carry 
ing portion thereof and to form a transverse end 
on the remaining portion. w 

15. The method of forming a nail which con 
sists in bending the lateral portions of an elon 
gated flat strip of sheet metal to form a channel, 
holding said channel and bending the ends of its 
walls transversely to form a head, then advancing 
said channel longitudinally, again holding said 
channel, and then shearing off said channel along 
oblique surfaces and bending the end of the cut-off 
portion inwardly toward the longitudinal axis of 
the nail. 

AEN B. WSON. 
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