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4 Claims. ‘(CL 72-88) 

The present invention relates to a novel method and 
apparatus for producing threaded workpieces such as 
screws, and more speci?cally, to a novel method and ap 
paratus for forming screws havinga generally pointed or 
tapering entering end. 
One practice which has heretofore been followed when 

producing threaded fasteners or screws of the general 
type contemplated herein has included the step of swaging 
and pinching an entering end of a screw blank to provide 
the blank with a generally pointed tip portion prior to a 
thread rolling operation. While screws have long been 
successfully produced in this manner, many attempts have 
been made to devise a method and apparatus for forming 
screws with tapered or pointed ends without ?rst subject 
ing the screw blanks to the pinch pointing operation, 
whereby to minimize costs by eliminating the time and 
machinery necessary to accomplish the pinch pointing 
operation. However, such prior proposals which have 
utilized rolling dies for forming the pointed tip portion as 
well as thread convolutions on screw shanks have not been 
entirely satisfactory, particularly as a result of failure to 
obtain .a uniform solid point without burrs or long needle 
like tails which may result when the material of the blank 
is extruded from between the rolling dies. 
An important object of the present invention is to pro 

vide a novel apparatus for producing screws and the like 
more economically and in a manner which provides the 
screws with substantially uniform entering end portions or 
tip structures having the desired characteristics. 
A more speci?c object of the present invention is to 

.provide a novel apparatus for producing screw elements 
and the like having a tapered or pointed tip structure 
Without pinch pointing the screw blanks. 
A still further speci?c object of the present invention is 

to provide a novel apparatus for forming screw elements 
and the like by rolling screw blanks to provide helical 
thread convolutions and pointed tip portions thereon in 
a manner which insures the formation of substantially 

, uniform, solid, tail free tip portions. 
Other objects and advantages of the present invention 

will become apparent from the following description 
wherein: 

FIG. 1 is a perspective view showing a thread rolling 
die incorporating features of the present invention; 
FIG. 2 is an elevational view of the die shown in 

FIG. 1; . 

FIG. 3 is a bottom view showing a set of thread rolling 
dies incorporating features of the present invention; 
FIG. 4 is a sectional view taken generally along line 

4-—4 in FIG. 3; 
FIG. 5 shows a screw blank in various stages of de 

velopment as it passes between the rolling dies; 
FIG. 6 is an enlarged fragmentary sectional view taken 

generally along line 6-—6 in FIG. 2; and ' 
FIG. 7 is an enlarged fragmentary sectional view taken 

generally along line 7—7 in FIG.‘ 3. 
Referring now more speci?cally to the drawings where 

in like parts are designated by the same numerals through 
‘ out the various ?gures, the present invention contemplates 
the provision of a pair of die members 10 and 12. As 
will be understood, these die members are adapted to be 
mounted in a thread rolling machine of known construc 

‘ tion for relative reciprocal movement for forming a screw V 
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blank inserted therebetween. The die members 10 and 
12 are identical to each other but oppositely arranged in 
opposing relationship as shown in FIGS. 3 and 4. There 
fore in order to simplify the present disclosure only the 
die member 10 will be described in detail and the refer 
ence numerals applied to various elements of the die mem 
ber 10 will also be applied to identical elements of the 
die member 12. 
The die member 10 comprises an elongated generally 

rectangular body formed from a suitable tool steel. The 
body is provided with a plurality of thread forming ribs 
14, which ribs extend angularly or somewhat diagonally 
from a ?rst longitudinal margin 16 toward a second longi 
tudinal margin 18 of a screw or workpiece forming face 
portion 20 of the die. As shown in FIG. 2 this face por 
tion is de?ned by corners 22, 24, 26 and 28. 
As shown best in FIGS. 2 and 3, a portion of the ribs 

is removed adjacent the workpiece entering end of the 
die 10 so as to provide an inclined surface 30 adapted to 
engage and progressively form a tapering or pointed tip 
portion on a screw blank prior to the formation of a 
thread convolution on the tip portion. Furthermore the 
ribs 20 are constructed for progressively increasing in 
height from the entering end of the die de?ned by the 
corners 22 and 26 toward a mid portion of the die indi 
cated bythe point 32 in FIG. 3 for progressively form 
ing thread convolutions of increased depth in a screw 
blank. The ribs 14 and grooves 34 therebetween are con 
structed for providing the workpiece forming face 20 
with a substantially uniform pro?le between the point 32 
and the discharge end of the die de?ned by the corners 
24 and 28. This pro?le is shown in FIG. 4 and in greater 
detail in FIG. 7. 

FIG. 6 shows the pro?le of the ribs 14 and grooves 
34 along a section taken longitudinally of the ribs and 
grooves as indicated by the section lines 6-6 in FIG. 2. 
First portions 36 and 38 of the ribs and grooves have 
parallel edges and bottoms which are in turn substan 
tially parallel to the- surface de?ned by the margin 18 and 
the direction of movement of the dies. As the portions 
36 and 38 of the ribs and grooves approach the margin 
18, they merge with second rib and groove portions 40 
and 42 respectively which are inclined outwardly at rela 
tively small angles from the portions 36 and 38, which 
angles may, for example, be on the order of about 3.5 °. 
It will ‘be noted that the crests and bottoms of the rib and 
groove portions 40 and 42 are still parallel to each other 
and have the same height or depth as- the crests and bot 
toms of the rib portions 36 and 38, whereby the rib por 
tions 40 and 42 are adapted to form full depth threads 
in a screw blank. ‘ 

As shown in FIGS. 6 and 7, the portion 40 of the ribs 
extends substantially to the margin 18 and merges with a 
rounded surface 44 which in turn intersects the margin 18. 
The surface 44 is rounded in a manner such that its pro 
jection taken in a plane perpendicular to the longitudinal 
axis of the die is substantially in the form of a segment 
of a circle as shown in FIG. 7 for forming the tip of 
the screw blank in the manner described in detail below. 
The portion 42 of the grooves merges with another ' 

groove portion 46 having a bottom inclined at an increased 
angle with respect to the bottom of the groove portion 
38, which angle may for example, be about 8". Thus 
the ‘groove portion 46 progressively decreases in depth 
until the bottom thereof intersects the surface of the rib 
portion 40 at 48. The point of intersection 48 is lo 
cated substantially away from the margin 18 and the 
curved surface 44 whereby the portions 40 of the ribs 
combine together to provide an uninterrupted surface 
portion 50 between the point 48 and the curved surface 44. 

Referring particularly to FIG. 7, it is seen that the an 
gular arrangement of the crest surfaces of the rib por 
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tions 40 is such that these rib portions are adapted to 
form a screw blank with a tapering or generally conical 
entering end portion during a screw rolling operation. 
At the same time the groove portions 42 combined with 
the ribs to form full depth thread segments along a ?rst 
part of the tapering tip of the screw while the groove 
portions 46 form thread segments of progressively de 
creasing height and in a manner such that the thread 
terminates at a location corresponding to the point 48 
and spaced from the extremity of the tip portion. Dur 
ing the ‘formation of the tip portion of the screw, the in 
clined rib and groove portions cause material of the screw 
blank to be‘ extruded axially toward the extremity of the 
screw. At the same time the rounded surface 44 of the 
‘blank'forms vthe material of the blank into a solid tip 
having a de?nite terminal point as discussed more fully 
below. ' 

In accordance with the ‘present invention, a screw blank 
'52 is utilized, which blank is initially formed so that it 
has a straight cylindrical shank 54 as shown in FIG. 2 
and at the ?rst or left hand position in FIG. 5. It is im 
portant to note that the shank 54. of the blank has a 
length at least substantially as great as and preferably 
slightly greater than the width of the die face 20 or, in 
other words, the distance between the margins 16 and 
18. In order to initiate a thread rolling‘ operation, the 
blank 52 is inserted between the entering ends of the 
die members in the usual manner. Then upon relative 
‘longitudinal movement of the die members, the blank 
successively passes stations 56, 58, 60, 62 and 64 along 
the die member 10. As the blank moves toward the sta 
tion 56, helical thread convolutions 66 are partially 
formed along the shank 54 and a tip portion 68 of the 
shank is rolled and slightly reduced and tapered. Since, 
vhowever, the surface portion 30' of the die is formed 
'without‘ribs or'grooves as 'Was described above, the por 
tion 68 of the shank initially is not provided with helical 
‘thread convolutions. It is to be noted that an extreme 
tip portion 70 of the screw blank shank 54 projects be 
yond the margin 18 so ‘that this tip portion avoids en 
gagement with the die face 20 and thus maintains its 
original diameter. 

Further movement of the screw blank along the die 10 
and past the stations 58 and'60 causes a more complete 
formation of ‘the thread convolutions 66 as shown in the 
third and fourth stations of FIG. 5. At the same time 
the entering end portions 63 of the screw is progressively 
formed with the tapered'or conical con?guration shown 
and is formed with additional thread convolutions 70 
extending partially thereon. It is important to note that 
while the entering end portion 68 is being formed, mate 

' rial of the blank is extruded axially outwardly so that the 
extreme tip portion 70 is shifted laterally outwardly and 
initially remains joined to‘the en'teringend portion 68 
by a narrow neck element '74 extending between the op 
posing margins ‘18 of the die members 10 and 12. 

In accordance with a feature of the present invention, 
each die member is sharply relieved along its margin 18 
for accommodating the relatively large extruded tip .por-‘ 
tions '70 of the blank. More speci?cally, the die body 
is formed with a. generally ?at surface 76 which may 
conveniently be substantially parallel .to the face 20 and 
offset from the margin 18 by a substantially vertical wall 
'78. It is further important to note that the wall 78 is 
formed in a manner such that it ?ares from a point ad 
jacent the station 62 laterally away from the margin 18 
and toward the discharge end of the die body for pro 
viding a laterally projecting abutment or cut-off surface 
30.7 With this structure, the extruded tip portion 70 of 
a screw blank will be engaged by the abutment surface 
80 as the blank passes the station 62 whereby the tip 
portion 70 will be separated from the remainder of the 
blank by breaking of the neck element '74. Continued 
movement of the screw blank from the station 62 and 

~=pastrthe3stationirdliicomprises a?nishing step which pro 
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4 
vides the screw shank, the thread convolutions and the 
tip portion 68 with the desired uniform ?nish. 

Referring particularly to FIGS. 4 and 7 and the third, 
fourth and ?fth stations in FIG. 5, it is important to note 
that the surface portions 44- of the die members are 
curved or, in certain instances, otherwise formed for ini 
tially extending from junctions with the margins 18 sub 
stantially at right angles with respect to the plane of rel 
ative movement of the dies whereby to form the screw 
tip portion '68 with a rounded or relatively blunt extremi 
ty 82. This extremity is, of course, initially integrally 
joined to the neck element 74. Since the outer extremity 
of the tip portion 7%) is located laterally of the margins 
13 during the rolling operation, the tip portion 76‘ has 
its greatest diameter at its outer end and gradually de 
creases in diameter or cross section along the neck ele 
ment 74 and to the junction 84- with the tip 82 of the 
screw. As previously indicated, the tip 32 is provided 
with a relatively blunt con?guration whereby to provide 
an extremely sharp change in the cross section of the 
blank at the junction 81%. This sharp change in combi 
nation with the fact that the junction 34 is smaller in di 
ameter than any other portion of the screw blank causes 
‘the tip portion 70 to break away from the remainder of 
the screw substantially precisely at the junction 84 when 
‘the tip portion is engaged by the abutment surfaces 80. 
Thus assurance is provided that successive screws formed 
in‘ accordance with this invention will have substantially 
uniform tip structures of solid material. 

While the preferred embodiment of the present inven 
tion has been shown and described herein, it is obvious 
that many details may be changed without departing from 
the spirit and scope of the appended claims. 
The invention is claimed as follows: 
'1. A thread rolling die comprising a workpiece en 

gageable face including generally diagonally disposed ribs 
for forming helical thread convolutions on a workpiece, 
said ribs extending from adjacent a ?rst longitudinal mar 
gin of said face toward a second longitudinal margin of 
said face, said die being relieved along' and laterally out 
wardly of said second margin from an entering end of the 
die‘toward a discharge end of the die for providing a re 
cess and accommodating material of a workpiece pro 
jecting laterally of said second margin during a thread 
rolling operation, and said die including means disposed 
laterally of said second margin in a direction away from 
said ?rst margin and traversing said recess for positively 
engaging said projecting material of the workpiece and 
breaking said material from the remainder of the work 
piece during a thread rolling operation. ' 

2. A thread rolling die comprising a workpiece en 
gageable ‘face including generally diagonally disposed rib 
and groove means for forming helical'thread convolu 
tions on a workpiece, said rib and groove means extend 
ing from adjacent a ?rst longitudinal margin of said face 
toward and terminating short of a second longitudinal 
margin of said face, said ‘second margin having a height 
which increases from adjacent a workpiece entering end 
of the die and exceeds the height of the rib means adja 
cent a workpiece discharge end of the die, said second 
margin having an arcuate concave cross section adjacent 
said discharge end for forming a rounded portion on said 
workpiece, said die being relieved along and laterally out 
wardly of ‘said second margin from adjacent; said enter 
ing end toward said discharge end for accommodating 
material of the workpiece projecting laterally of said sec 
ond margin and said rounded portion during a thread 
rolling operation, and said die including means disposed 
laterally of said second margin in a direction away from 
said ?rst mentioned margin and located adjacent said dis 
charge end and having a height substantially no greater 
than the height of said second margin adjacent the dis 
charge end for positively engaging said projecting mate 
rial of the workpiece and breaking said material from the 
remainder of the workpiece during a‘thread rolling op 
eration. 
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3. A thread roiling die comprising a workpiece en 
gageable face including generally diagonally disposed rib 
and groove means for forming heiical thread convolu 
tions on a workpiece, said rib and groove means extend 
ing from adjacent a ?rst longitudinal margin of said face 
toward and terminating short of a second longitudinal 
margin of said face, said face including a surface portion 
between said rib and groove means and said second mar 
gin for forming a relatively blunt tip on a workpiece dur 
ing a thread roiling operation, said surface portion hav~ 
ing an arcuate concave cross section adjacent said dis 
Charge end, said die having a recess along said second 
margin from adjacent an entering end of the die toward 
a discharge end of the die for accommodating any ma 
terial of the workpiece projecting laterally of said second 
margin during a thread rolling operation, and said die 
including means disposed adjacent and laterally of said 
second margin and spaced from said entering end of the 
die and obstructing said recess for positively engaging 
said projecting material of the workpiece projecting lat 

10 
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6 
erally in said direction from said second margin and 
breaking said material from the remainder of the work 
piece during a thread rolling operation. 

4. A thread rolling die as de?ned in claim 3, wherein 
said last named means comprises an arcuate abutment 
surface extending and curving laterally from said second 
margin. 
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