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This invention relates to punches and to the 
method of making the same, and more particul 
larly to punches of the type used in forming 
recesses in the heads of screws. 
It is a general object of the present invention 

to provide a novel and improved punch and meth 
Od of making the Sane, s 
An important feature of the invention resides 

in the construction of a punch comprising a pro 
jection or nub extending integrally from a shoul 
der on the end of a metal bar, wherein the metal 
of the punch is compressed and upset as a result 
Of Cold pressing into a matrix and wherein simul 
taneously a fillet is formed at the junction of all 
of the Surfaces of the projection and the said 
shoulder. 
Another important feature of the invention 

resides in the method of forming a punch by first 
roughing it out by conventional tool-room meth 
ods using rotating tools and then forcing the 
punch projection cold into a matrix which 
changes the .heretofore machined surfaces and , 
the shape of the projection, compresses the metal 
and forms a fillet of short radius at the junction 
of the machined surfaces and the shoulder on the 
bar from which the punch projection is formed. 
A further important feature of the invention 

resides in the forming of the punch proper first 
with arcuate surfaces and then reducing these 
surfaces to true planes in a cold forming opera 
tion using a matrix. 
Other and further features and objects of the 

invention will be more apparent to those skilled 
in the art upon a consideration of the accompany 
ing drawing and following specification, wherein 
is disclosed a single exemplary embodiment of 
both the article and method, with the under 
standing however, that such changes and devia 
tions may be made therein as fall within the scope 
of the appended claims without departing from 
the spirit of the invention. : . 

in said drawing: 
Figure represents a bar or rod of metal 

to the operations forming the punch; 
Figure 2 shows the same rod after turning in a 

lathe to form the punch nub thereon; 
Figure 3 illustrates the operation of end milling 

the grooves; 
Figure 4 is an end view of the incompletely 

formed punch resulting from the operation of 

prior 

... Figure 3; 
Figure 5 and the following figures are a on 8. 

enlarged scale and Figure 5 shows the incom 
pletely formed punch about to be driven into the 

(C. 6-07), 
matrix which is illustrated in vertical central 
section; 

Figure 6 is a plan view of the matrix; 
Figure 7 is a side elevation of the completed 

punch; and f 
Figure 8 is an end view thereof. 
It has long been proposed to form screws with 

some form of screw driver receiving recesses other 
than the conventional transverse kerf. From 
among these suggestions a recess of cruciform 
cross-section has been successfully adapted and 
commercialized. It is substantially shown in the 
patent to Fearson, No. 308,246, granted November 
18, 1884 for Screw, although substantial improve 
ments have subsequently been made. 
The form of recess now manufactured in such 
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screws may be considered substantially like that 
shown in the matrix of Figure 6 and comprises 
four symmetrically disposed wing slots radiating 
from a central opening. The wing slots taper 
in length from a maximum at the head of the 
screw to substantially the size of the opening at 
the bottom of the recess but remain substantially 
uniform in width at their edges, thickening how 
ever on merging with the center. 
the wing slots and the walls of the connecting 
surface Comprise a series of flat or plane surfaces, 
rather than arcuate Ones, and it has been demon 
strated that these are highly desirable and in fact 
essential in holding the screw driver in the slot 
when considerable resistance to the entrance of 
the Screw is exerted. 

Recesses of the type just described are formed 
in the crudely up-set Screw heads at a certain 
stage in their process of manufacture by holding 
the screw in a suitable anvil and forcing a proper 
ly shaped punch to the desired depth into the 
metal of the head while it is cold. This opera 
tion is an extremely severe one both on the metal 
of the screw and on the metal of the punch. The 
punch must be formed to the reverse of the recess 
in the Screw, and because of the severeness 
of the operation and the small size the punches 
are consumed rapidly. They must be exact in 
size and shape so that the fit of the recess on the 
Screw driver is such that the screw can be held 
in place on the end of the driver for insertion into 
difficult places. This means that no substantial 
variation in the size of the recess, and hence the 
punch, is permitted. 
With the rapid wear on the punches, some 

method is required for making them easily, cheap 
ly and rapidly. Unfortunately, the usual tool 
room methods are not applicable to finish the 
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punch because of the plane surfaces heretofore iss 
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tween the wings and because these surfaces have 
a general splay or flare from tip to base of the 
punch. v. 

In accordance with the present invention, th 
conventional tool-room practices are first 
to form a developed punch shape which is subse quently and by an additional operation changed. 
to the exact desired final form while also being 
improved in strength and texture of the metal. 
A suitable metal stock is used from which to 

form the punches, preferably tool steel cut into 
short lengths of rod O Such as shown in Figure 
1. It is preferably circular and of a convenient 
diameter to be held in the punching machine 
head. By turning in a lathe there is provided a . 
substantially flat shoulder having projecting 
from the center thereof a tapered nub 2, the 
outline of which can be considered as formed to 
the shape resulting from rotating a wing of a 
completed punch about the axis of the punch. 
In other words, it is a figure of rotation which 
can be formed On a lathe. 
To provide the alternate wings and grooves, 

four of each, an end mill 4 of conventional con 
struction is mounted in a milling machine and 
the rod O supported in the Wise thereof so that 
the tool is presented along an axis at a slight, 
angle to the vertical axis of the rod and the nub. 
The axis of the tool lies between the axis of the 
rod and the inclined surface of the nub. With 
the proper displacement from the center of the 
nub, this end mill is moved axially to cut each. 
inclined groove. S substantially to the depth of 
the shoulder f. The rod is indexed through 90' 
for each succeeding cut until there is formed the 
semi-finished punch shown in Figures 3 and 4, 
all surfaces of which are curved and those of 
the groove. 5: being arcuate. The surfaces 16 

40 of the wings are arcuate in horizontal section and curved in vertical section in accordance with the 
predetermined shape of the wings. Because of 
the angle at which the milling cutter is advanced, 

45 
the edges of the wings of the incomplete punch 
increase in width from tip to base, as seen in 
Figures 3, 4 and 5, although this is not desired 
in the finished punch. . . . 
To produce the final shape of the punch, it is 

forced by hydraulic pressure or otherwise driven 

2,086,873 
referred to existing Within the concavities bee the head be on a radius of small curvature and 

since it is dificult to form such a radius after 
the recess is punched and the screw head shaved, 
the fillet-like radii are put on the punch at the 
junction of each of its surfaces with the flat. 
shoulder I.A. Such a radius can be seen crudely 
at 28 in Figure 2 where it will be effective only on 
the bases of the outer faces of the wings. In 
Figures 3,4, and 5 will be seen that the junctions 
of the concave or arcuate grooves with the shoul 
der are almost sharp, although a slight radius 
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can be given by properly shaping the milling cut 
ter. The final radius, however, at all these junc 
tions is formed by the matrix which has a suit 
able rounding off of all of the junctions where 
any surface of the recess intersects the top sur 
face of the block 20, as can be seen at 29. 
The matrix recess is formed by the usual die 

sinking methods which are of course more ex 
pensive than tool-room practice, but the matrix 
is not exceedingly difficult to form since the flat 
Surfaces therein are on generally convex rather 
than concave surfaces as in the punch. 
The curvature of the junction of the surfaces 

of the punch and its shoulder may be likened to 
fillets strengthening the punch at the point df 
application of the stresses thereon where they 
are transferred to the larger section of the rod. 
Thus they have the added function of strength 
ening the punch as well as producing in the screw 
a great improvement in appearance, function and 
ease of manufacture. 
Although the operation of forming the punch 

by driving it into a matrix has been described as 
a cold typing operation, it nevertheless may be 
desirable for larger sizes of punches to first heat 
the crudely formed punch to assist in its shaping 
in the matrix, thereby lessening the wear on the 
matrix and greatly increasing its life. Since a 
final hardening by heat treatment is necessary 
for the punch anyhow, this heating does no harm 
although it does introduce difficulty in the way of 
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scale. which might change the very close dimen 
isions of the punch surfaces. . 

Having thus described the invention, what is 
claimed as new, and desired to be secured by 
Letters Patent is: 

into a matrix, the recess in which is the exact. . 
counter-part of that desired in the screws. Re 

... ferring to Figures 5 and 6, it will be seen that 
the matrix is formed in a block 20 of suitable 
metal which is hollowed out to provide the wing 
recesses 2 ?, having the flat surfaces 22 tapering 
as shown at 23 and the intermediate flat surfaces 
24 and 25 also tapering as shown. Axially of the 
matrix is an opening 26 to permit tip clearance 
and for the passage of a knock-out barif required. 
The amount of metal in the crudely finished nub 

: of the punch is slightly greater than would be 
normally accepted in the recess of the matrix 

: causing a small amount of compression and up-. 
set of the metal as well as a change of its shape 

65 as the punch is forced into the matrix. Any ac 
cidental considerable excess of the metal will be 
forced down into the opening 26;. The crude nubi 
is thus formed to exactly the size and shape de 
sired and the working and compressing of the 

O metal thereof strengthens, densifies and hardens, 
it, although as a final operation before use the 
punch is hardened by a suitable heat treatment. 

It has been found highly desirable for various 
reasons that the junction of the surfaces of the 
recess in a screw head with the outer surface of 

1. The method of forming a punch for making 
screw head recesses of cruciform plan comprising 
turning the end of a bar of steel to provide a flat 
shoulder and a projecting nub, grooving the nub 
substantially longitudinally with an end mill to 
form alternate wings and grooves and then com 
pressing and upsetting the nub in a matrix to 
change the shapes of 
milling operations. 

2. The method of forming a punch for making 
screw head recesses of cruciform plan comprising 
turning the end of a bar of steel to provide a flat 
shoulder and a projecting nub, grooving the sides 

the surfaces formed by the 

of the nub with an end mill having its axis nearly 
parallel to the axis of the nub to form thereon 
alternate grooves and wings and then compress 
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ing and upsetting the nub in a matrix to change 
by pressure only at least the shapes of the arcu 
ate surfaces formed by the milling operations. 

3. The method of forming a punch for making 
screw head recesses of cruciforn, plan compris 
ing turning the end of a bar of metal to provide 
a flat shoulder with a nub projecting therefrom having, in longitudinal section substantially the 
form of a similar section through the wings of 
a finished punch, grooving the sides of the nub 

'substantially longitudinally with a rotary tool to 
form alternate grooves, extending to said shoul-is 
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2,086,872 
der, and wings and then forcing the nub into a 
matrix to change by pressure only the shapes of 
all arcuate Surfaces formed by the rotary tool. 

4. The method of forming a punch for making 
screw head recesses of cruciform plan comprise 
ing turning the end of a bar of metal to provide 
a flat shoulder with a tapering nub projecting 
therefrom having in longitudinal section sub 
stantially the form of a similar section through 
the wings of a finished punch, grooving the sides 
of the nub substantially longitudinally with a 
rotary tool having an axis nearly parallel to the 
axis of the nub to form alternate grooves, ex 
tending to said shoulder, and Wings and then 
forcing the nub into a matrix to change by pres 
sure only the shapes of all arcuate surfaces 
formed by the rotary tool to Surfaces flat trans 
versely of the nub. 

5. The method of forming a punch for making 
screw head recesses of Cruciform plan compris 
ing turning the end of a bar of metal to provide 
a flat shoulder with a nub projecting therefrom 
having in longitudinal section substantially the 
form of a similar section through the Wings of 
a finished punch, grooving the sides of the nub 
Substantially longitudinally with a rotary tool to 
form alternate grooves, extending to Said shoul 
der, and Wings, reshaping said grooves and Wings 
and forming a rounded fillet at the junction of 
each nub surface with the said shoulder solely 
by pressure on said surfaces. 

6. The method of forming a punch for making 
screw head recesses of cruciform plan compris 
ing turning the end of a bar of tool steel to pro 
vide a shoulder and a tapering nub projecting 
therefrom, grOOving the sides of the nub at a 

slight inclination to the nub axis with an end 
mill to form alternate grooves and wings each 
extending to the shoulder, forcing the nub cold 
into a matrix to change the shape of all surfaces 
formed by the mill and to compress the metal of 
the nub and thereafter hardening the nub. 

7. The method of forming a punch for making 
screw head recesses of cruciform plan compris 
ing turning the end of a bar of steel to provide 
a substantially flat shoulder with a tapering nub 
projecting therefrom, grooving the nub with an 
end mill rotating on an axis extending between 
the nub axis and nub surface to thus form alter 
nate grooves and wings each extending to the 
shoulder, forcing the nub into a matrix to change 
all arcuate surfaces formed by the mill to flat 
Surfaces and simultaneously forming a rounded 
fillet at the junction of each changed surface and 
the Said shoulder. 

8. The method of forming a punch for making 
screw head recesses of cruciform plan compris 
ing turning the end of a bar of steel to provide 
a substantially flat shoulder with a tapering nub 
projecting therefrom, grooving the nub with an 
end mill rotating on an axis extending between 
the nub axis and nub surface to thus form alter 
nate grooves and Wings each extending to the 
shoulder, said wings because of Said angled mill 
axis being broader at the base than tip, forcing 
the nub into a matrix to change all arcuate sur 
faces formed by the mill to flat Surfaces and re 
ducing the wings to uniform edge thickness and 
simultaneously forming a rounded fillet at the 
junction of each changed surface and the said 
shoulder. 
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