
2,133,466 Oct. 18, 1938. W. A. PURTELL. 

y. 

  

  

  





O 

15 

20 

25 

30 

40 

45 

50 

55 

2 
screw, the metal in the blank is caused to enter 
the grooves 12 in the socketing die and to be 
so shaped by the portions ( , 12, 13 and (4 of 
the latter die, asto produce the desired Knurled 
portion 7 and upper sealing of band 9, by the 
time the punch 5 has completed the formation 
of the socket 7, whereupon obviously the com 
pleted Screw may be removed in the usual man 
ner by pushing up the knock-out pin 6. 

In Figure 5, it will be noted that the shape of 
the rib and groove portions on the de 6 isºsome 
what modified. Here, the ribs, corresponding 
to the ribs , are indicated at 19 and have 
vider tops, While the grooves, corresponding to 
the grooves 2, are indicated at 8, and sub 
stantially vider than the ribs 19. It will, of 
course, be evident that, with the socketing die 
aperture changed to conform to the nev ribs and 
grooves, screws vill be made by the sane gen 
eral method and apparatus heretofore described; 
the principal diference being that, in this con 
struction, a modified form of knuri is produced 
which presents to the fingers a more smooth 
rib surface than that previously described and 
one with greater spaces between the ribs. 

It Will be understood that vhile I have shown 
only a blank and a socketing die and the socket 
ing punch, I contemplate the formation of the 
blank by upsetting, as previously described in 
my patent mentioned, and further that I con 
template the use of my improved socketing die 
and punch in connection with either a separate 
socketing machine or a mechanism adapted to 
perform both the upsetting and the socketing 
operations successively and automatically in the 
Same machine. : 
As a result of my improvements, it is made pos 

sible to form the knurling on the screw in such 
manner as, not only to produce an improved 
knurled screw, but very substantially to reduce 
the cost of producing such screws. Further, it is 
made possible to eliminate altogether the sepa 
rate knurl forming operation heretofore neces 
sary, including the resultant additional handling 
of the screws, while also eliminating the need 
for providing additional apparatus. Also, it Will 
be evident that it is possible to carry out my in 
vention while practising my previous method and 
using my previous apparatus with only minimum 
changes and without requiring material increase 
in expense. These and other advantages of my 
improvements vill, hovever, be clearly apparent 
to those skilled in the art. 
While I have in this application specifically 

described certain forms of my invention, it Will 
be understood that these have been used for pur 
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poses of ilustration, and that the same may be 
modified and embodied in other forms without 
departing from its spirit or the scope of the 
appended clains. What I claimas new and destre to secure by 
Letters Patent is:- 

1. The step in making knurled socketed screws 
which consists in, knurling the screw while form 
ing a socket in the Same. a 

2. The step in making socketed cap screws 
which consists in, working the periphery of the 
head of the blank to forma roughened exterior 
while forming a turning socketin the head. 

3. The step in making knurled socketed screws 
which consists in, knurling the blank While ex 
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panding the external diameter thereof and form 
ing a turning socket in the blank. 

4. The step in making knurled socketed screws 
which consists in, forming superimposed Knurled 

2,188,466 
and smooth bands on the screws as the latter are 
socketed. 

5. The step in making knurled socketed screws 
which consists in, forming superimposed Knurled 
and Smooth bands on the screw as the Same is 
socketed, with the smooth band disposed above 
the knurled band. 

6. The step in making knurled socketed screws 
which consists in, forming a lover fluted por 
tion on the head beneath an upper Smooth band 
portion as the screws are socketed. 

7. The method of making knurled socketed 
screws which consist in, socketing the blanks, 
and knurling the exterior thereof while forming 
the inner and outer walls of the socketed portion. 

8. The method of making knurled socketed 
screws which consists in, forcing a blank into a 
die while socketing the blank, and forming longi 
tudinally extending knurls on the periphery of 
thesocketed portion as the socketis being formed. 

9. The method of making knurled socketed 
screws which consists in, forcing a blank into a 
die while sockcting the blank, and forming longi 
tudinally extending knurls on the periphery of 
the socketed portion as the socket is being formed 
and while simultaneously forming a smooth upper 
sealing of band above the knurled, portion. 

5 

0 

20 

25 

10. The method of making knuried socketed 
screws which consists in, forcing a blank into a 
die while socketing the blank, forming longi 
tudinally extending knurls on the periphery of 
the socketed portion as the socket is being 
formed, and moving the socketed screw reversely 
in the dieto eject it therefrom. 

11. The method of making knurled socketed 
screws which consists in, forming a vide knurled 
lover portion and a relatively narrow, upper 
smooth band portion thereon as the screw is 
socketed in a socketing die aperture having a 
futed lover portion and a smooth upper portion, 
and ejecting the screw upward therefrom follow 
ing knurling. 

12. The method of making knurled socketed 
cap screws which consists in, partially forming 
the head on the blank, and knurling the head 
while forming the inner and outer walls of the 
socketed head. 

13. The method of making knurled socketed 
screws which consists in, upsetting the blank to 
form the head, and knurling the upset portion 
thereof while forming the internal and external 
vals of the socketed portion. 

14. Apparatus for knurling screws including a 
die having a screw socketing aperture and Knurl 
forming means on the wall of a portion of said 
aperture and connected to an end smooth portion 
of said aperture by an intermediate longitudinally 
grooved tapered portion. 

15. Apparatus for knurling screws including a 
die having a screw socketing aperture and Knurl 
forming means on the walls of said aperture 
comprising vertically disposed flutes having slop 
ing ends leading to the inner edges of said flutes. 

16. Apparatus for knurling screws including 
a die having a screw Socketing aperture compris 
ing spaced portions of uniforn cross section, one 
smooth and the other serrated, and an inter 
mediate tapered portion opening into said ser 
rated portion, and a punch cooperating with Said 
die and a blank thereinto forma socket in said 
blank in said aperture while said serrated por 
tion knurls the exterior of said blank. 

17. Apparatus for knurling screws including a 
die having a screw socketing aperture compris 
ing spaced portions of uniform cróss section, one 
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