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thread-forming de 
or thread-forming 
methods for manu 

The present invention relates to 
vices, particularly to self-tapping 
Screws and the like devices, and to 
facturing the same. 

This application is a continuation-in-part of my co 
pending applications, Serial No. 819,167, filed June 9, 
1959 and Serial No. 22,491, filed April 15, 1960, both of 
which are now abandoned. - 

Self-tapping screws fall into two broad classes, the 
first being those which are provided with cutting edges 
at the work-entering end, the second, and most common, 
being those which are so designed as to form threads 
with a swaging operation. Screws of the first type have 
numerous disadvantages, one of the most significant being 
that they all form chips which are cut from the body 
into which they are driven. While screws of the second 
type form no chips, they have other equally serious limita 
tions. Depending upon the nature and hardness of the 
metal into which they are driven, screws of the second 
type require a high driving torque, particularly in metal 
greater than one-eighth inch in thickness. High driving 
torque is objectionable, not only as regards manual driv 
ability, but also in connection with the use of clutch con 
trolled power drivers such as are used in assembly lines. 
The driver clutch must be so set that the screws will 
consistently be driven home to the fully seated position 
before disengagement. However, as is well known, the 
driving torque of individual screws varies considerably 
due to presence of any lubricant, surface condition of 
the threads, and other variable factors. Similarly, the 
stripping torque of the mating threads as well as the 
failure torque of the screws vary considerably from one 
to the next. Also, clutch mechanisms of the power driv 
ers cannot be relied upon to disengage at precisely the 
same torque value each time. Therefore, if the differ 
ential between the average value of the driving torque 
of a quantity of screws and the average value of the 
failure torque is relatively narrow, it will be extremely 
difficult to adjust the clutch so that the driver will be 
disengaged properly each time. When this does not 
occur, the threads will be stripped, or the screw will be 
broken, either of which will result in costly delays of the 
assembly line while repair or replacement is made. 
While the disadvantage of high driving torque as com 

pared with the failure torque is particularly true with 
respect to the ASA conventional types A, B and C screws, 
when used with thick metals, it is also true to a greater 
or lesser extent with respect to the various types of the 
thread-cutting screws, especially so in Such instances 
where it is attempted to form threads in a thick body 
member to substantially full thread depth. 

It is a primary object of the present invention, there 
fore, to provide a new and improved self-threading men 
ber of the thread-forming or Swaging type which forms 
threads in the parent body without producing any chips, 
which has a substantially lower driving torque than com 
parable thread-forming devices available heretofore. 
A further object of the invention is to provide a new 

and improved thread-forming screw having a relatively 
low driving torque and a relatively high stripping or 
failure torque so that the differential between such torques 
is relatively great, making it easier for the adjustment of 
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all formatic clutches of power drivers so that clutch dis 
engagement can more readily be effected prior to failure 
of the Screw or stripping of the threads of the parent 
body. 
A still further object of the present invention is to 

provide a new and improved self-threading device where 
by Substantially full threads may be formed with a sub 
stantialiy perfect fit thereby resulting in a more perfect 
asSeably die to the Snug fit between the screw and the 
parent body. 
A still further object of the present invention is to 

provide a new and improved self-threading device which 
may be driven into metal of any thickness, such as, into 
bind holes. 
The above mentioned objects are accomplished by 

making the thread-forming device of arcuate polygonal 
cross-Sectional shape having an odd number of sides. 
While others have heretofore proposed thread-forming 
devices of various different noncircular cross-sectional 
shapes, those have been of such a complicated nature as 
to render them entirely unsuitable for production on a 
Coinnercial basis, or else the cost of manufacture was 
So great as to restrict the field of use within very narrow 
limits. In most instances, however, such non-circular, or 
lobular, cross-sectional shapes as have been proposed 
heretofore were accompanied by one or more serious 
defects, either in details of configuration or in the meth 
ods required for manufacturing the same, so as substan 
tially to preclude their successful manufacture and usage. 
The particular noncircular, or lobular shapes herein dis 
closed as being of my invention, are such as enables the 
manufacture of the thread-forming devices on mass pro 
duction basis with machinery readily available while the 
resultant product possesses the superior performance char 
acteristics recited above. 

Another object of the invention is to provide a new 
and improved method of making a lobular thread-forming 
device, which method resides in forming a blank having 
a Work-entering end portion, shaping at least such por 
tion into an arcuate lobular configuration having an odd 
number of arcuate sides with each transverse cross sec 
tion of Substantially equal width throughout 360 degrees, 
and then rolling a continuous thread on the blank in 
cluding the end portion, and while doing so, maintaining 
on at least the end portion an arcuate lobular pitch 
Surface configuration that in every transverse cross sec 
tion is of equal width throughout 360 degrees, and during 
the rolling operation forming a taper on the crest of the 
thread on the end portion, which taper extends inwardly 
toward the tip thereof. 

For a consideration of what I believe to be novel and 
inventive, attention is directed to the following disclosure 
While the invention itself is pointed out with greater 
particularity in the appended claims. 

in the drawings: 
F.G. 1 is a side view of a thread-forming member ac 

cording to one form of the present invention; 
FIG. 2 is an end view of the member shown in FIG. 1; 
FIG. 3 is a side view of a blank used for making the 

screw shown in FIG. 1; 
FIG. 4 is an end view of blank shown in FIG. 3; 
F.G. 5 is a schematic view illustrating the rolling of 

Screw blanks between a pair of flat faced thread rolling 
dies; 

F.G. 6 is a schematic view illustrating a rotary thread 
roller; 
FiG. 7 is a view, partly in section, illustrating a screw 

driven into a body of metal; 
F.G. 8 is a diagram illustrating one convolution of a 

thread such as along the line 8-3 of FIG. 1; 
FIG. 9 is a planar projection of the spiral curve illus 

trated in F.G. 8; 
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FIG. 10 is a view, somewhat schematic, taken along 
the line 10-10 of FIG. 7; 

FIG. 11 is a view taken along the line 11-1 of 
FIG. 10; - 
FIG. 12 is a view taken along the line 12-12 of 

FIG. 10; 
FIG. 13 is a view taken along the line 12-i2 of FIG. 

10, but illustrating the screw in the loaded condition; 
FIG. 14 is a diagram illustrating the outline of one 

form of blank; - - 
FIG. 15 is a sectional view of a screw made from a 

blank of a shape shown in FIG. 14; 
... FIG. 16 is a sectional view taken along the line 16-16 
of FIG. 15; 
FIGS. 17, 18, 19 and 20 are diagrams illustrating the 

outlines of blank cross-sections according to various dif 
ferent further modifications; 
FIGS. 21 to 26, inclusive, are side and end views of 

different additional modifications of thread forming 
screws constructed in accordance with the present in 
vention. - 

- FIG. 27 is a view partly in section illustrating a length 
of wire being drawn through a re-forming die; 
FIG. 28 is a sectional view taken along the line 28-23 

of FIG. 7; . 
FIG. 29 is a view partly in section illustrating the cut 

off die station of a conventional cold header machine; 
FIG. 30 is a view partly in section illustrating the first, 

upsetting, station of a cold header machine; 
FIG. 31 is a view partly in section illustrating the final 

heading station of a cold header machine. 
In this application, the following definitions shall be 

applicable: 
“Pitch diameter" is used as a generic term to designate 

the diameter i.e., maximum transverse width, of any 
section of either the “pitch cylinder' or the "pitch cone' 
as determined by the three-wire method of pitch diam 
eter measurement. (See 68, FIG. 10.) Due to the polyg 
onal nature of certain configurations herein discussed, 
the pitch diameter, i.e., maximum transverse width, does 
not always extend through the axial center of the con figuration. 

"Pitch cylinder' is, on a straight thread, an imaginary 
coaxial cylinder, the surface of which would pass through 
the thread profiles, or the projection thereof, at such 
points as to make the width of the groove, or the projec 
tion thereof, equal to one-half the basic pitch. (See 30, 
FIG. 1.) Due to the polygonal configuration of the 
cross section of certain threaded members herein dis 
cussed, the pitch cylinder thereof is not round but of 
arcuate polygonal cross-sectional shape. 

"Pitch cone' on a taper thread, is an imaginary co 
axial cone, the surface of which would pass through the 
thread profiles, or the projection thereof, at such points 
as to make the width of the groove, or the projection 
thereof, equal to one-half the basic pitch. (See 26, 
FIG. 1). - 

"Pitch diameter cross section” as used herein means 
the transverse cross section of either a pitch cylinder or 
a pitch. cone, and for reasons pointed out above it may 
be of arcuate polygonal configuration. - 

"Pitch surface' is used herein to designate the surface 
of revolution of the pitch line defining either the pitch 
cylinder or the pitch cone as hereinbefore defined. 

"Pitch surface cross section' is used herein to desig 
nate the transverse cross section of any pitch surface, 
such as that of either the pitch cylinder or the pitch 
cone, as hereinbefore defined. For reasons mentioned 
above, it may be of arcuate polygonal configuration. 
The terms "pitch diameter cross section” and “pitch 

surface cross section” are intended to be synonymous ex 
pressions and are used interchangeably herein. 
The three-wire method of pitch diameter measurement 

is well known in the art and is described, for example, 
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in the U.S. National Bureau of Standards Handbook No. 
H28 (1957), and further described below. 

Referring now to the view of FIG. 1, the invention 
will first be described with reference to a screw indicated 
generally at 20 having a driving head 21 and a straight 
thread formation 22 on the main shank portion 23 and a 
tapered thread formation 24 on the work-entering end 
25 of the screw. Referring now to the end view of FIG. 
2, it will be observed that the threaded portion of the 
screw is of noncircular, or lobular, shape and which 
may, for convenience, be termed an arcuate polygon, or 
more specifically, in this instance, an arcuate equilateral 
triangle. The configuration is characterized by tree equal 
ly spaced lobes 27, 28 and 29, having a radius of curva 
ture substantially less than one-half the pitch diameter 
of the screw, the lobes being separated by relatively broad 
arcuate sides 3, 32 and 33, each having a radius of 
curvature substantially greater than one-half the pitch 
diameter of the screw. The sides 31, 32 and 33 merge 
Smoothly and continuously with the intervening lobes, 
27, 28 and 29, respectively. 

Referring now to FIGS. 3 and 4, there is illustrated 
a blank which is preformed for use in the manufacture 
of the screw illustrated in FIGS. 1 and 2. This blank 
includes a straight shank portion 35 having a driving 
head 36 at one end, which head may be provided with 
any driving means as desired, and a tapered end 38 at 
the other. It will be obvious that the driving end need 
not necessarily include an enlarged head, inasmuch as 
other forms of driving heads are well known. As illus 
trated in the end view of FIG. 4, the blank is also of arcu 
ate triangular shape similar to the configuration illus 
trated in FIG. 2. As will be evident from FIGS. 3 and 
4, the blank therein shown is made by working an odd 
riumber of uniformly spaced apart surface areas 37 ex 
tending longitudinally of a length of metal stock inwardly 
of such length to a greater extent than the intermediate 
surface areas 39 and thereby producing a shank portion 
that is of generally arcuate polygonal cross section of 
substantially uniform width throughout 360 degrees. As 
Will be explained more fully hereinafter, the difference 
in the radial distances from the midpoint of the areas 37 
and 39 to the central axis 45 of the blank is not sub 
stantially more than two-thirds and not substantially less 
than one-quarter the depth of the thread. Referring now 
to FIGS. 27 to 31, inclusive, the blank can be formed 
from stock prepared by drawing a length of round wire 
169 through a forming or sizing die 162 provided with 
a triangularly shaped orifice 164 of a size and shape 
desired for the cross section of the blank as illustrated 
in FIG. 4. Stated in another way, as the round wire is 
drawn through the die 162 the flow of metal is so con 
trolled by the die orifice so as to form the cross sec 
tion of the wire with an odd number of symmetrically 
arranged, arcuate sides. Stock material 66 so formed 
can then be fed into a conventional cold heading ma 
chine 168 wherein predetermined lengths may be severed 
by cutoff means 176 and an end portion upset and headed 
with conventional upsetting and heading punches 171 and 
172. The heading punch 172 can provide either a slot, 
recess or other driving means such as a hex head, as 
may be desired, in the upset head portion. During the 
heading operation, a taper 38 may simultaneously be 
placed on the end of the blank in any manner well known 
in the art such as, for example, by providing an inwardly 
tapering end 174 in the cavity of the heading die 176, 
in the event that such a taper is desired in the final article. 
The form of screw illustrated in FIGS. 25 and 26, for 
example, does not require any such taper, however. 

it will be obvious that in forming a taper 38 during 
the heading operation, the work-entering end of the shank 
portion 35 is circumferentially reworked gradually and 
increasingly inwardly in the direction toward the ex 
tremity of the end portion while maintaining an arcuate 
polygonal cross-sectional configuration substantially con 
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centric and symmetrical with that of the shank portion 
as shown most clearly in the end view of FIG. 4. 
With reference to FIG. 4, it will be observed that the 

transverse width of the blank as determined by a mi 
crometer, is substantially constant or equal throughout 
360 around the bank even though it is not round so 
that a thread may be generated thereon with readily awaii 
able centeress thread-forming machines. The bank 35 
may be threaded between conventional flat thread-rolling 
dies 40, 4 as illustrated in F.G. 5. Alternatively, the 
blank 35 may have threads formed thereon as by rolling 
it between a rotating die 43 and a stationary arcuate die 
44 as shown in FIG. 6. The various thread-rolling ma 
chines indicated in FGS. 5 and 6 are characterized by 
the fact that they all form threads on a centerless basis. 
Moreover, the opposed workpiece supporting surfaces are 
spaced a substantially uniform distance apart throughout 
the thread-forming operation and which is important for 
ease and economy of manufacture. It is to be under 
stood, however, that Some forms of conventional thread 
forming means referred to may be contoured to form 
certain types of taper threads on the work-entering end, 
and are also slightly and uniformly inclined toward each. 
other from the starting to the finish ends. During the 
thread-rolling operation, a continuous thread is formed 
on both the shank and tapered end portions 35 and 38, 
respectively, of the blank. During the thread-rolling 
operation, the thread, particularly on the end portion of 
the blank, is provided with an arcuate lobular pitch sur 
face configuration, which configuration is substantially the 
same as that of the corresponding cross sections of the 
blank, as will be noted by a comparison of FGS. 2 and 
4. Moreover, during the rolling operation, a taper is 
formed on the crest of the thread into its final shape on 
the end portion, which taper extends inwardly toward & 
the tip thereof. As will subsequently be pointed out, the 
taper may be formed on the thread over the work-enter 
ing end solely during the rolling operation with conven 
tional contoured dies, and without requiring previous 
tapering of the end of the blank. 

Referring now to the view of FIG. 7 which illustrates 
the screw 28 being driven through a metal member 5E, 
it will ba Gbserved that no metal is cut as the threads 
are formed in the side walls of the bore 52 in the men 
ber 5. Instead of being cut, the metal of the member 
51 is displaced by a Swaging operation comparable to 
that in which threads are formed on a screw when passed 
between thread-rolling dies 49 and 4. This, of course, 
is true of all self-threading screws of the thread-forming 
or Swaging type, such as, for example, the ASA conven 
tional type C. Screws of the present invention have a 
lower driving torque than conventional screws of the last 
mentioned type due to the configuration of the threads 
over the work-entering end portion and which will now 
be described with reference to FG. 8. 

In FIG. 8 the line 54 illustrates the peripheral or crest 
contour of a single spiral revolution of thread on the 
tapered end 24 of the screw 22. The root of the thread 
portions which will be formed in a parent body, such as 
5, by the crests of the lobes. 27a, 28a and 25a, may be 
represented by the circular arcs 55, 56 and 57, the ex 
tent of which may be further represented by the arcs D, 
E and F. From the crests of the lobes the screw thread 
recedes from contacting engagement with the surfaces 
of the thread formed in the parent body and hence there 
is no frictional contact throughout the entire extent of 
the arcs D, E and F. he working engagement of the 
lobes 28a, 29a and 2 b with the body of parent material 
is indicated by the arcs A, B and C. The dotted circle 
3 indicates the root diameter of the thread formed by 

a complete revolution of the lobe 275. 
FIG. 9 illustrates a planar projection of the single 

spiral revolution illustrated in FIG. 8. The successive 
thread lobe crests, 27a, 28a, 29a and 27 b are indicated. 
The starting radius, that is, the distance from the axis 
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6 of the Screw to the crest of the lobe 2a is indicated 
at 6 while the distance from such axis to the crest of 
the final lobe 2.7b is represented at 62. The extent of 
working engagement of the successive lobes 28a, 25a 
and 27th with the metal of the parent body may be repre 
Sented by the distances A, B and C. t. will be observed 
that the total engagement announts to approximately 25% 
'of the total peripheral extent of the screw thread. Due 
to the fact that approximately three-fourths of the screw 
thread is thus held out of engagement with the metal 
of the parent body, the frictional drag is held to a mini 
muna and the driving torque of the screw is thus held to 
a minimum. For this reason, the screw as illustrated 
may readily be driven through relatively thick metal mem 
bers with very low driving torque requirement. At the 
Sarrie time the angle of inclination of the thread per 
tions over the distances A, B and C is not so steep that 
they Will cut chips from the body being threaded. 

in FIG. 10 is illustrated a schematic sectional view 
through the shank of the screw, and in which the line 64 
indicates the peripheral, or crest edge of the screw thread, 
65, the root of the thread while the dotted line 66 repre 
sents the pitch cylinder of the thread. Particular atten 
tion is directed to the fact that the pitch cylinder is not 
round but in this instance is of arcuate polygonal cross 
Sectional configuration. The dotted line 66 is also some 
times referred to hereinafter as representing the pitch 
Surface of the thread inasmuch as considerable of the 
following description referring to this aspect is applicable 
to the pitch cone of the thread as well as to the pitch 
cylinder thereof. Also the transverse cross section of 
this pitch surface 65 is sometimes, for convenience, re 
ferred to hereinafter as the pitch diameter cross section 
'of the thread. The line 67 represents the root of the 
completed thread formed in a parent body such as 55. 
and which is a true circle concentric with the screw axis 
69. The radius of the circle 67 corresponds with the 
distance between the screw axis 60 and the outernaost 
points on the thread lobes 27, 28 and 29. It will be ob 
vious that only those portions of the screw threads at 
the outer portions of the lobes 27, 28 and 29 will be in 
firin contacting engagement with the threads formed in 
the parent body and which is furthermore indicated in 
the sectional view of FIG. 11. The relatively broad sides 
3, 32 and 33 of the screw thread will be supported out 
tof engagement with the adjacent threads in the parent 
body 51 as illustrated in FIG. 12 on account of the out 
of-round condition of the screw. Accordingly, during 
driving operation, frictional resistance between the screw 
and the parent body is reduced to a minimum in the 
Shank portion as well as in the tapered Work-entering 
portion as previously described. 
The pitch diameter of the threaded section, or in other 

Words, the diameter of the lobular pitch cylinder, or 
pitch Surface, 66, illustrated in FIG. 10, is represented 
by the distance 68. This diameter, or distance, as will 
be explained more fully hereinafter, is substantially con 
stant throughout 360 degrees. The pitch diameter of 
an arcuate triangular threaded section may be measured 
by the previously mentioned three-wire method of 
measurement, as indicated by the wires 46 and 47 in 
FIGS. 1 and 10. The diameter of these wires is selected 
So that they will contact the flanks of the threads at the 
points coinciding with the pitch cylinder indicated at 30 
in FIG. 1 and by the line 66 in FIG. 10. In the case 
(of a uniform thread illustrated in FIG. 1, the contact 
points will, of course, fall at the midpoints of the slop 
ing thread fiank faces. With a suitable micrometer or 
other measuring device, having parallel plane gauge sur 
faces, the distance between the outer surfaces of the op 
positely disposed wires may be measured. From this 
value, the pitch diameter 68 can readily be computed. The 
pitch diameter for any section of a pitch cone, such as 
that indicated at 26 in FIG. 1, may also be measured 
similarly by the three-wire method taking into considera 
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tion, of course, the angle of taper of the cone at the sec 
tion being measured. 

it will be obvious that when viewed in FIG. 10, the 
line of measurement of the maximum transverse dimen 
sion, or pitch diameter, 68 of the lobular pitch cylinder 
66 from point G to point H passes through the center 
60. If, however, the threaded section is rotated slightly 
in either direction relative to the wires 46 and 47, the 
distance 68 will remain the same, but the line of measure 
ment, that is the pitch diameter, say from point L to 
point M, for example, will not pass through the center 
60 as will be explained more fully hereinafter. It is to be 
understood, therefore, that in stating that the pitch di 
ameter of either the pitch cylinder or the pitch cone is 
uniform or equal throughout 360 degrees in any cross 
Section, the line of such measurement does not neces 
sarily extend through the center of the screw as in the case 
of a true diameter. Another way of stating this condi 
tion would be to say that every transverse cross section 
of the lobular pitch surface of the thread, that is, of either 
the pitch cylinder or the pitch cone, as the case might 
be, is of equal transverse width throughout 360 degrees. 
From the brief description given thus far, it will be ap 

parent that the thread-forming devices of the present 
invention are susceptible of considerable variation insofar 
as the cross-sectional configuration is concerned. Certain 
basic considerations must be observed, however, in order 
that the blanks may readily be threaded by available, 
conventional thread-rolling equipment as previously re 
ferred to. To begin with, at least that portion of the 
blank which is to be provided with lobular threads, as 
herein disclosed, must be of such cross-sectional shape 
that it will readily rotate between the opposed thread 
forming dies. This means that the blank portion should 
be of substantially uniform width throughout 360. By 
the term “uniform width,” it is meant that the cross 
Section of the blank portion is of uniform transverse 
width as determined by a micrometer even though such 
cross-section is not round. It is to be understood, of 
course, that this is not critical inasmuch as transverse 
starting lines may be provided upon the die faces for ini 
tially starting the rotation of the blank, and once the blank 
rotation is started, the frictional engagement between the 
blank and the dies may be relied upon for maintaining 
the rotation of the blank throughout the thread-forming 
operation. 

Referring now to FIG. 14, an outline of a blank is 
shown in its simplest form, namely, in the shape of an 
arcuate, equilateral triangle 72. Each side of this triangle 
is arcuate with respect to the intersection of the other two 
sides as indicated by the radius 73. It will be obvious 
that the triangle 72 is of uniform width throughout 360 
and hence may be freely rotated between two parallel 
surfaces spaced apart a distance corresponding to the 
length of the radius 73. 

If a blank having a shape corresponding to the triangle 
72 were passed between a pair of flat thread-rolling dies, 
it would be obvious that a considerable deformation 
would occur on account of the fact that the threads of the 
dies would penetrate more readily and to a greater depth 
along the ridges of the blank than on the opposite sides 
with the result that the threads would be completely 
formed along the ridge or lobe portions of the blank and 
would probably be unfinished along the directly opposite 
portions. Moreover, the ridges or lobe portions of the 
blank would be considerably rounded instead of being 
defined by a sharp line as in the original blank. 

In FIG. 15 is illustrated an approximaiton of the cross 
sectional shape of the resultant screw after a blank of a 
shape such as in FIG. 14 has been passed between a pair 
of flat rolling dies. It will be observed that the lobes 78, 
79 and 39 are smoothly rounded with a curvature which 
merges with the broad sides 82, 83 and 84. On account 
of the relatively large amount of out-of-round with respect 
to the blank, as indicated by the distance 74 in FIG. 14, 
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a similar, though somewhat lesser, condition will exist 
with respect to the finished screw 77. As illustrated by 
the view of FiG. 16, the threads of the screw 77 are spaced 
considerably from the threads of the parent body 51 in the 
region of the broad sides of the screw. It will be obvious, 
therefore, that while the screw 77 will have a very low 
driving torque, the stripping torque will also be lower 
than desired for most applications. In other words, upon 
application of an end-wise or axial thrust between the 
screw 77 and the body 51, such thrust will be resisted 
only by the interengagement of the lobular portions 78, 
79 and 89 of the screw and the adjacent surfaces of the 
threads of the member 51. Consequently, it will be ap 
parent that stripping of the threads of either the screw 
or the parent body will occur at a relatively low stress 
value. For certain applications, however, such as where 
high stripping strength is not required, such as in the case 
of a screw which is to be subjected only to sheer forces, 
a cross-sectional configuration comparable to that illus 
trated in F.G. 15 may be entirely satisfactory. As previ 
ously pointed out, in rolling threads upon a blank having 
a cross-sectional shape as indicated by the triangle 72 in 
FIG. 14, the threads might not be fully formed in the 
broad sides 82, S3 and 84. In view of the fact that the 
threads in such regions are not relied upon for any par 
ticular purpose, as previously mentioned in connection 
with FIG. 15, such imperfections may be of no con 
sequence in this particular case. For applications where 
considerable stripping strength is required, this may be 
accomplished by reducing the amount of clearance be 
tween the threads in the area between the lobes and the 
adjacent threads of the body member to a smaller amount 
such as to a matter of a few thousandths of an inch as 
illustrated in the view of F.G. 12. As will subsequently 
be pointed out, such reduction in the amount of clearance 
may be done, according to the present invention, without 
greatly increasing the driving torque. 

in FIG. 17 is illustrated at 99 a further outline con 
figuration for a screw blank in the form of another ar 
cuate equilateral triangle having sides 9i,92 and 93, each 
side having a radius of curvature 94, somewhat greater 
than one-half the diameter of the circumscribed circle 95. 
The amount of clearance 96 has been reduced substan 
tially as compared with the amount 74 illustrated in the 
modification of FIG. 14, and more nearly approximating 
the preferred condition. The center for the radius 94 is 
located on the radius extending to the intersection of the 
two opposite sides 92 and 93. The center is offset with 
respect to the axis by an amount equal to substantially 
twice the distance 96. As in the case of a blank having a 
cross-sectional shape corresponding to the triangle 72 of 
FIG. 14, if a blank having a cross-sectional shape corre 
sponding to the arcuate triangle 96 is rolled between a pair. 
of flat thread-rolling dies, the lobes 93, 99 and 100 will be 
rounded during the thread-rolling operation so that the 
resultant screw will have a cross-sectional shape differing 
slightly from that illustrated in FIG. 17 and more nearly 
approximating that illustrated in FIG. 18. 

Referring now to FIG. 18, the arcLiate triangle therein 
illustrated comprises broad sides 562, 163 and 204 having 
a radius of curvature 185. These sides merge smoothly 
and tangentially with intermediate arcuate lobes 68, 109 
and E6, each having a radius of curvature 111. The lobes 
are internally tangential with respect to the circumscribed 
circle 154. The maximum clearance between the sides 
202, 93 and G4 and the circumscribed circle 1.4 may 
be indicated by the distance A6. - 
A blank having a cross-sectional configuration com 

parable to that illustrated in FIG. 18 will roll smoothly be 
tween a pair of flat rolling dies in that the width is substan 
tially uniform throughout 360. Moreover, with an 
amount of clearance as indicated at 16, threads can 
readily be completely formed over the sides 162, 183 and 
104 as well as across the lobes, 888, 109 and 110. More 
over a minimum of deformation will occur in cross 
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sectional shape between that shown in FIG. 18 for the 
blank and that of the finished screw. This is a distinct 
advantage insofar as commercial practice is concerned 
since it is thus possible to predict and thus design in ad 
vance, within reasonably close limits the final cross-sec 
tional shape of the screw by corresponding design of the 
blank. 

in the case of rolled threads, the volume of metal which 
will be raised above the surface of the blank will cor 
respond to the volume of the grooves formed in the blank 
between the raised thread portions. Accordingly, the 
blank configuration illustrated in F.G. 18 will conform 
rather accurately to that of the pitch surface of the finished 
thread. 

in designing the cross-sectional configuration of a blank 
for any given size of screw, I prefer to employ the fol 
lowing formulas: 

(1) R=+2.741 K 
(2) r=-3.741 K 

In the above formulas, Requals the radius of curvature 
165 of the broad sides such as 102, 93 and 84; r equals 
the radius of curvature 12 for the lobular portions such 
as 168, 59 and A3; C equals the diameter of the circle 
to which the lobular portions are internal tangents, such 
as the circle i4; and K is the amount the sides of larger 
radius depart from such a circle, and as indicated by the 
distance 16. For practical expediency, the fractions, 
2.741 and 3.74 may be converted to whole numbers 3 
and 4, respectively, for use in designing small size blanks. 

In the manufacture of certain products where high pre 
cision is not required, or in the case of screws of relatively 
Small size, such as '4' and smaller, I have found it feasible 
to omit the provisions of the small radius r in the design 
of the blank as illustrated by FIG. 19. In this case, the 
sides 28, 2 and 22 have the same radius of curvature 
23 as the corresponding sides in FIG. 18 or in other 
words the radius 23 is equal in length to the radius 165. 
I have also found it satisfactory to use the formula 

in such instances as suggested above. In the case of the 
blank, the lobular portions will be defined by sides 24, 
25 and 25 which are concentric about the axis of the 
blank or, in other words, segments of the circumscribed 
circle 27 which, for the conditions assumed, is the same 
diameter as the circle i4. The amount of clearance, K, 
between the sides 26, 21 and 22, and the circle 27, 
indicated at 12S is the same as the clearance 16. 

it will be observed that the blank shape illustrated in 
FiG. 19 conforms very closely to the shape illustrated in 
FiG. 18 or, in other words, the deviation occasioned by 
the concentric portions 24, 25 and 26 as distinguished 
from the portions 68, 89 and i8 of lesser arcuate 
curvature is so slight as to be hardly noticeable, and 
especially in the Smaller sized screw blanks. After the 
thread-rolling operation, however, this minor discrepancy 
disappears entirely in that the cross-sectional shape of 
the finished screw blank does conform to the shape ill 
lustrated in FIG. 18. In other words, in the finished 
Screw, no part of the lobes will be concentric with the 
Screw axis. 
To the same extent that the relatively sharp corners 

between the arcuate sides 20, 25 and 122, and the 
obular portions 24, 25 and 26, respectively, disappear 
in the rolling operation, any other minor deviations from 
the preferred blank shape as described, also disappear. 
Therefore, it will be obvious that the various arcuate 
sides of the blank as illustrated, may be made up of small 
planar Segments, or a combination of arcuate and planar 
Surfaces. By the terms, arcuate lobular configuration, or 
arcuate polygonal cross section, of substantially uniform 
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width throughout 360 degrees, and the like, as used herein 
and especially in the ciains, it is intended to include all 
such shapes as approximate an arcuate polygonal con 
figuration so that the bank will roll smoothly between 
conventional thread-rolling dies as previously described, 
and still form pronounced lobes in the finished product. 
The factor K employed in the above formulas, that is, 

the maximum amount of clearance between the threads 
of the screw and of the parent body, is indicated in FiG. 
12, in FEG. 12 the extremities of the threads, that is, 
the crests and roots, are illustrated as being perfectly 
formed but such a condition is seldom true in accordance 
with accepted commercial thread-rolling practice. Usual 
ly, these extremities are imperfectly formed and, conse 
quently, they do not provide reliable reference points for 
the determination of the amount of the factor K. It is 
preferred, therefore, to refer to the pitch diameters and 
pitch cylinders instead. In FIG. 12 the pitch cylinder for 
the screw 26 is indicated by the dotted line 135 while the 
pitch cylinder for the thread formed in the body 51 is indi 
cated by the dotted line (36. The difference in the di 
ameters of the cylinders 35 and A36 may also be repre 
Sented by the same factor K. 
While the value of the factor C in the above formulas 

is deterrained by the size of the screw to be provided, 
the value of the factor K may be varied as desired. The 
optimum value for the factor K is arrived at as a compro 
mise between two opposing conditions. The greater the 
amount of K, the lower will be the frictional resistance 
between the threads of the screw and the parent body, 
and hence the lower will be the driving torque. On the 
other hand, the smaller the amount of K, the greater wiil. 
be the stripping torque and holding power of the screw. 
Referring again to FIG. 12, it should be noted that the 
condition illustrated therein represents the unloaded con 
dition of the screw relative to the body 51. FIG. 13 rep 
resents the loaded condition, that is, the screw driven 
home tightly, the opposing forces being represented by 
the arrows 137 and 38. During such a loaded condi 
tion, the lobular portions of the screw will be Brinelled, 
that is, slightly indented, into the formed threads in the 
parent body 5 until the flanks 139 of the screw 20 are 
drawn into Substantial engagement with the corresponding 
adjacent flanks 140 of the body 51. When such engage 
ment occurs, maximum resistance is provided against the 
tendency for the threads of either one or the other inter 
engaged elements from stripping. It will also be obvious 
that the greater the areas of engagement between the 
flanks 39 of the screw and the adjacent thread flanks 
140 of the parent body, the greater will be the stripping 
resistance. 
Obviously, the value selected for the factor K may be 

varied Somewhat depending upon the size of the screw 
being manufactured and other factors. Through experi 
mentation, I have determined that the following values 
for K for the most common screw sizes provides an ex 
cellent compromise between low driving torque on the 
one hand, and high stripping torque, or holding power, 
on the other hand, and with a wide differential therebe 
tween providing an ample range within which automatic 
'clutches for power screw drivers can be adjusted for in 
Suring that the screws may be driven firmly home before 
disengagement of the clutch and at the same time being 
assured that disengagement of the clutch will take place 
before the threads are stripped. 
Screw size: Value of K (inches) 

? ------------------------------------- .0035 
------------------------------------- .004. 
------------------------------------- OOS 

6 ------------------------------------- 006 
8 through 916 -------------------------- .009 

I have found it preferable to use a value of K corre 
Sponding approximately from one-fourth to one-half of 
the thread depth in order to obtain a high value of hold 
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ing power per thread and at the same time provide for 
low driving torque. It will be obvious that the holding 
power per thread of the screw will diminish very con 
siderably as the amount of overlap of adjacent threads, 
as illustrated in FIG. 13, decreases. While the limit is 
not critical, the amount of overlap at the low points of 
the sides of the screw should be at least approximately 
one-third of the thread height. 

Stated in another way, for most applications the dif 
ference between the distance from the axis to the far 
thest points on the lobes of the pitch cylinder and the 
distance from the axis to the nearest points on the sides 
of the pitch cylinder should not be substantially greater 
than two-thirds of the thread height. Of course, where 
high stripping torque is not required, as in the case of 
the screw described with reference to FIGS. 15 and 16, 
then the amount of K may be greater. 

It will be apparent that after the thread-rolling oper 
ation, the screws of the present invention require no fur 
ther slotting, milling, or other forming operations, and 
that they are ready for any heat treating or the like 
finishing steps. Accordingly, by the rolling operation, a 
final continuous thread is formed on both the shank and 
tapered end portions. Assuming, for example, that FIG. 
18 represents a typical pitch surface cross section of a 
screw, shown for example in FIGS. 1, 21, 23 and 25, it 
will be obvious that the thread extends arcuately across 
the width of the areas represented by the sides 92, 103 
and 104 with a radius of curvature 105 which is greater 
than one-half the pitch diameter, i.e., the transverse width 
of the pitch surface, the latter being equal to the sum 
of the radii 105 and 111. As previously mentioned, 
the pitch diameters of the pitch cylinder do not pass 
through the center of the pitch surface throughout 360 
degrees. As shown in FIGURE 18, however, all pitch 
diameters measured across the sectors 106 and 107 pass 
through the point 115. Thus the pitch diameters 12 
13 and 118-19, and all pitch diameters therebetween 

will pass through the point 115. Similarly, all pitch 
diameters measured across the side 102 and lobe 110 
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will pass through the point 117, and all pitch diameters 
measured across the side 104 and lobe 109 will pass 
through the point 101. During the thread-rolling oper 
ation, the difference between the minimum and maxi 
mum radial dimensions of any pitch diameter cross sec 
tion, or in other words, the difference in the radial dis 
tances from the axial center of the screw to the outer 
most points of the pitch surface and the innermost points 
of the pitch surface of any cross section thereof, herein 
before referred to as the amount K of the thread on 
both the shank and tapered end portions, is preferably 
held to an amount not substantially more than two-thirds 
the depth of the thread on the shank portion. Referring 
again to FIG. 10, the maximum radial dimension of the 
pitch surface 66 is indicated, for example, by the dis 
tance from point G to the center 66. The minimum 
radial dimension of the pitch surface 66 is indicated for 
example, by the distance from point H to the center 60. 
In the view shown, the difference in these two dimen 
sions corresponds substantially to the distance 70. As 
previously indicated, this difference may preferably be 
held to an amount not substantially more than two-thirds, 
and not substantially less than one-quarter, the depth 
of the thread. 

Referring again to FIG. 18, it will be observed that 
the peripheral extent of the lobes, 108, 109 and 110, and 
which may be represented by the linear distance 66, 
respectively, is substantially less than one-half of the 
extent of each of the sides 102, 103 and 104, and which 
may be represented by the linear distance 107, respec 
tively. In the case of the illustrated embodiment, the 
sum of the linear distances 106 of the three lobes, is ap 
proximately equal to twenty-five (25%) percent of the 
peripheral extent of the pitch cylinder illustrated. It is 
to be understood that in case of a reduction in the amount 
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of K, the extent 106 of the lobes is increased with a 
corresponding reduction in the extent 107 of the inter 
mediate sides 102, 03 and 64. By coincidence, it will 
be observed that the extent of working engagement of 
each of the successive lobes at the work-entering end 
portion of the screw indicated at A, B and C in FIG. 8 
is approximately equal to the lobe width as indicated at 
106 in FIG. 18. Accordingly, to hold the driving torque 
of the screw to a relatively low value, I prefer to restrict 
the linear distance of the lobes 108, 109 and 110 and as 
represented by the distance 106, to a value less than one 
half the distance 107. 

Hereinbefore, the cross-sectional shape for all the var 
ious modifications of blanks were of arcuate equilateral 
triangular configuration. It will be obvious that the cross 
Sectional shape may be either five or seven sided. For 
example, in FIG. 20 is illustrated a five sided cross-sec 
tional configuration. The configuration in this instance 
consists of five equiangularly spaced apart sides 142 with 
intermediate lobes 143. In this instance, the radius of 
curvature of the sides 142 is approximately equal to the 
diameter of the circumscribed circle 144 while the radius 
of curvature of the lobes 143, as in previous instances, 
is less than one-half of such diameter and actually ap 
proximately one-fourth thereof. The outline illustrated 
in FIG. 20 is illustrative of the configuration of the pitch 
cylinder of the completely rolled threads. For prepara 
tion of the blank, the lobular segments between the sides 
142 may consist of segments of the circle 144, as in 
the case of the blank configuration described above with 
reference to the diagram of FIG. 19. While the polyg 
onal shapes of five or seven sides might be advisable 
for large size threaded members such as, for example, 
above /2' in diameter, I prefer to use the three sided 
polygonal shapes for smaller diameters. - 
From the description given, it will be obvious that the 

present invention is adaptable to various different con 
ventional forms of thread-forming screws. The screw 
illustrated in FIG. 1 has a thread formation of the van 
ishing type in that, in its work-entering end portion 25 
it is characterized in any axial plane by a constant root 
diameter and progressively decreasing outside and pitch 
diameters. . 

In the modification illustrated in FIGS. 21 and 22, the 
screw 45 is provided with a thread formation 146 which 
is also of the vanishing type in the end portion thereof. 
The thread in the work-entering end portion 147 is 
further characterized, in any axial plane, by decreasing 
root, pitch and outside diameters. The pitch cylinder 
of the thread formation on the shank is indicated by 
the dotted lines 181. The pitch cone of the work-enter 
ing end portions is indicated by the dotted lines 182. 
It will be noted that the inwardly tapering sides of the 
cone, as viewed in longitudinal section, are curved rather 
than straight. Both the pitch cylinder 18 and the pitch 
cone 182 are of lobular cross-sectional configuration, as 
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is readily apparent from the end view of FIG. 22, and 
moreover, every transverse cross section of such pitch 
Surfaces is of equal transverse width throughout 360 
degrees. 

In FIGS. 23 and 24 is illustrated a screw 149 having 
a thread formation 50 which is finished or completely 
formed in its main shank portion but which is unfinished 
in its work-entering end portion 151 where the thread 
formation in any axial plane is characterized by a con 
stant root and pitch diameter and a decreasing outside 
diameter. The pitch cylinder of the thread formation 
150 and 151 is indicated by dotted lines 184. The pitch 
cylinder, as is apparent from the end view of FIG. 24, 
is of lobular cross-sectional configuration and is of equal 
transverse width throughout 360 degrees and through 
out the entire length of the shank and work-entering 
end portions. Notwithstanding the fact that the thread 
crests are unfinished in the work-entering portion, the 
peripheral contour of at least the last thread of such 
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portion conforms substantially to the configuration illus 
trated and described with reference to FIGS. 8 and 9. 
It should be emphasized, however, that insofar as the 
work-entering end portion is concerned, it is inmaterial 
as to whether the crests of the threads are finished par 
ticularly over the extent of the sectors D, E and F as 
indicated in FIG. 8. Such unfinished thread crest por 
tions are also indicated at 52 in FIG. 24. it is impor 
tant, however, that the radial extent of the thread por 
tions increase gradually over the sectors A, B aid C 
smoothly, and as further shown at 53 in FiG. 24. 

In FIGS. 25 and 26 is illustrated a further form of 
screw 155 which is provided with a finished thread over 
its main shank portion and an unfinished thread over its 
work-entering end portion S7. This screw, in any axial 
plane, in its work-entering end portion i57, has a con 
stant pitch diameter while the root diameter increases 
in the direction toward the outer end 58 while the out 
side diameter progressively decreases toward the same 
cuter end. The pitch cylinder of the thread formation 
throughout the entire length thereof is indicated by dot 
ted lines 136. This pitch cylinder is of lobular cross-sec 
tional configuration and is of equal transverse width 
throughout 360 degrees throughout both the shank and 
work-entering end portions. The device in this instance 
is formed through the use of contoured thread-rolling 
dies in conjunction with an untapered blank, that is, a 
bank of lobular cross section but of uniform transverse 
width throughout its entire length. This screw is of the 
so-called captive type in that when it is threaded into 
a pilot hole having a diameter only slightly larger than 
the extremity 158 of the screw, the female thread formed 
in the parent body increases progressively at a rate coin 
parable to the decrease in the root diameter of the threa 
of the screw so that the fully formed thread in the parent 
body has an internal crest diameter which is smaller than 
the diameter of the screw end 58. 

Reference should also be made to my copending di 
visional application Serial Number 220,233 filed August 
29, 1962, in which the self tapping screws disclosed here 
in are claimed. 

It is to be understood that while the present invention 
has been described with particular reference to thread 
forming screws, it is obvious that the invention is not to 
be necessarily so limited in that it is applicable to any 
other device adapted for forming its own female threads 
in a parent body. Accordingly, it is intended in the foll 
lowing claims to cover all such variations and modifica 
tions as fall within the true spirit and scope of the in 
vention. 

I claim: 
1. The method of making a lobular thread forming 

fastener device having a tapered work entering end, which 
comprises the steps: 

(a) forming a blank by working an odd number of 
uniformly circumferentially spaced apart Surface 
areas extending longitudinally of a length of metal 
stock inwardly of said length to a greater extent than 
the intermediate surface areas and thereby producing 
a shank portion which is of generally arcuate poly 
gonal cross-section of substantially uniform width 
throughout 360 degrees, 

(b) and then circumferentially reworking the end of 
said shank portion gradually and increasingly in 
wardly in the direction toward the extremity of said 
end portion while maintaining an arcuate polygonal 
cross-sectional configuration Substantially concen 
tric and symmetrical with that of said shank portion 
to form a tapered end on said blank portion, 

(c) and then generating on a centerless basis a con 
tinuous thread formation to its final shape on both 
said shank and tapered end portions having pitch 
diameter cross-sections substantially the same con 
figuration as that of the corresponding cross-sections 
of said blank by simultaneously rolling both said 
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4. 
shank and tapered portions of said blank between 
conventional, uniformly spaced apart thread rolling 
dies, 

(d) and by said rolling operation forming said thread 
on both said shank and tapered end portion which 
extends arcuately across the width of Said first men 
tioned areas with a radius of curvature greater than 
one-half the pitch diameter and maintaining the dif 
ference between the minimum and maximum radial 
dimensions of any pitch diameter cross section of 
such thread on said shank and tapered end portions 
to an amount not substantially more than two-thirds 
the depth of the fastener thread on said shank portion. 

2. The method of making a lobular thread forming 
fastener device having a tapered work entering end, which 
comprises the steps: 

(a) forming a blank by working an odd number of 
uniformly circumferentially spaced apart Surface 
areas extending longitudinally of a length of metal 
stock inwardly of said length by an amount Such that 
the difference in the radial distance from the axis of 
such length to the midpoint of such areas and the 
corresponding radial distance to the midpoint of 
the intermediate surface areas is not substantially 
more than two-thirds and not substantially less than 
one-quarter the depth of the fastener thread, where 
by to form a shank portion which is of generally 
arcuate polygonal cross-section of substantially uni 
form width throughout 360 degrees, 

(b) and then circumferentially reworking the end of 
said shank portion gradually and increasingly in 
wardly in the direction toward the extremity of said 
end portion while maintaining an arcuate polygonal 
cross-sectional configuration concentric and sym 
metrical with that of said shank portion to form a 
tapered end of said blank portion, 

(c) and then generating on a centerless basis a con 
tinuous thread formation to its final shape on both 
said shank and tapered end portions having pitch 
diameter cross-sections substantially the same as the 
corresponding cross-sections of said blank by simul 
taneously rolling both said shank and tapered por 
tions of said blank between conventional, uniformly 
spaced apart thread rolling dies, 

(d) and by said rolling operation forming said thread 
on both said shank and tapered end portions which 
extend arcuately across the width of said first men 
tioned areas with a radius of curvature greater than 
one-half the pitch diameter and maintaining the dif 
ference between the minimum and maximum radial 
dimension of any pitch diameter cross section of such 
thread on said shank and tapered end portions to an 
amount not substantially more than two-thirds the 
depth of the fastener thread on said shank portion. 

3. The method according to claim 2 in which the blank 
is formed by forcing at least a portion of a length of 
round metal stock through a reshaping die to produce the 
arcuate polygonal cross-sectional shape. 

4. The method according to claim 2 in which the blank 
is inwardly worked on three uniformly circumferentially 
spaced apart areas to produce an arcuate triangular cross 
sectional configuration on both the shank and tapered end 
portions. 

5. The method according to claim 2 in which said odd 
number of areas are each inwardly worked over a greater 
circumferential width than that of the intermediate areas. 

6. The method according to claim 5 in which said odd 
number of areas are inwardly worked to provide said areas 
with a radius of curvature greater than one-half the diam 
eter of said metal stock and the intermediate areas inward 
ly worked to provide the same with a radius of curvature 
less than one-half the diameter of said metal stock. 

7. The method according to claim 2 in which the round 
metal stock is drawn through a reshaping die so as to 
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form said odd number of areas and then individual work 
pieces severed therefrom for further processing. 

8. The method of making a lobular thread forming de 
vice having a tapered work entering end comprising the 
steps: 

(a) reworking a length of metal stock of circular cross 
section to form a blank by applying reforming pres 
sures to an odd number of circumferentially spaced 
apart areas extending longitudinally of said length of 
stock producing similar surfaces on each of Said 
areas which in cross-section are arcuately curved with 
a radius of curvature greater than one-half the diam 
eter of the reformed part, the circumferential width 
of said areas being greater than that of the intermedi 
ate areas, and the reforming pressures being applied 
by an amount such that the difference in the distance 
from the axis of the part to the center of first men 
tioned areas and to the center of the intermediate 
areas is not substantially more than two-thirds and 
not substantially less than one-quarter the depth of 
the fastener thread, whereby to form a shank portion 
which is of arcuate polygonal cross-section of sub 
stantially uniform width throughout 360 degrees, 

(b) and then reforming an end portion of said shank 
portion gradually and increasingly inwardly in the 
direction toward the extremity of said end portion 
producing a tapered end on said blank portion while 
maintaining thereon an arcuate polygonal cross-sec 
tional configuration substantially concentric and sym 
metrical with that of said shank portion, 

(c) and then generating on a centerless basis a con 
tinuous thread formation to its final shape on both 
said shank and tapered end portions having pitch 
diameter cross sections generally similar to the cor 
responding cross sections on said blank by simul 
taneously rolling both said shank and tapered end 
portions of said blank between uniformly spaced apart 
thread rolling means, 

(d) and by said rolling operation forming said thread 
on both said shank and tapered end portion which ex 
tends arcuately across the width of said first men 
tioned areas with a radius of curvature greater than 
one-half the pitch diameter and across the narrower 
width of said intermediate areas with a radius of 
curvature less than one-half the pitch diameter, the 
thread portions on one area merging smoothly with 
the thread portions of adjacent areas, and simul 
taneously maintaining the difference between the 
minimum and maximum radial distances of any pitch 
diameter cross section of the thread on at least said 
shank portion to an amount not substantially more 
than two-thirds and not substantially less than one 
quarter the depth of the thread on said shank por 
tion. 

9. The method of making a lobular thread-forming 
screw comprising the steps: 

(a) drawing a length of round metal stock through a 
forming die and thereby working an odd number of 
tuniformly circumferentially spaced apart surface 
areas extending longitudinally of said length inwardly 
thereof to a greater extent than the intermediate sur 
face areas, and thereby producing stock of generally 
arcuate polygonal cross section of substantially uni 
form width throughout 360 degrees and having an odd 
number of sides, - 
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(b) severing a workpiece from said length, 
(c) upsetting one end portion of said workpiece and 

thereby forming a blank having a driving head and 
a shank, (d) and during said upsetting step simultaneously re 
Working the opposite end portion of said workpiece 
gradually and increasingly inwardly in a direction 
toward the extremity of said opposite end portion 
while maintaining the arcuate polygonal cross sec 
tional shape of said opposite end portion, and there 
by forming a tapered work entering end on said blank 
concentric with and having the same cross sectional 
shape as said shank, 

(e) then simultaneously rolling a continuous thread 
formation to its final shape on both said shank and 
said work entering end having pitch diameter cross 
Sections that are substantially similar in shape to the 
corresponding cross sections of said shank and said 
Work entering end of said blank. 

10. The method of making a lobular thread-forming 
device, 

(a) forming a blank having a work-entering end por 
tion, 

(b) shaping said portion into an arcuate lobular con 
figuration having an odd number of arcuate sides 
with each transverse cross section having substantially 
equal width throughout 360 degrees whereby said 
portion will roll between conventional, uniformly 
spaced apart thread-rolling dies, 

(c) rolling into its final shape a continuous thread on 
said blank including said end portion, 

(d) and while rolling said thread on said end portion, 
maintaining thereon an arcuate lobular pitch surface 
configuration which in every transverse cross section 
is of equal transverse width throughout 360 degrees, 
and simultaneously by said rolling operation produc 
ing a taper on the crest of the continuous thread into 
its final shape on said end portion, which taper ex 
tends inwardly and toward the tip of said end por 

...tion. 
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