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COMPLETE SPECIFICATION 

Self-tapping Screw with Lobular Work-entering Enci~and 
Methods for Manufacturing Same 

We, RESEARCH ENGINEERING & MANuFAC­
TURING, INC., a corporation organized and 
existing under the laws of the State of Massa­
chusetts, of 459 Mt. Pleasant Street, New 

5 Bedford, · Massachusetts, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to. us, and the method by which it is to 
be performed, to be particularly described in 

10 and by the following statement: -
The present invention relates to improve­

ments in self-tapping screws and to methods 
for manufacturing such screws. 

. The self-tapping screws with which this 
15 application is concerned are of the type which 

form internal threads by a swaging action. 
While conventional screws of this type have 
the . advantage of forming no chips, as com­
pared with self-tapping screws which form 

20 internal . threads by a cutting action, the 
former screws also have certain well recog­
nized limitations. These limitations include 
a .. high driving torque, which frequently makes 
the . differential between the driving torque 

25 an~ . the stripping torque of such screws so 
small· as to c~use difficulty in driving them 
into · a fully seated positi~ in an assembly 
Without ex~eding _their stripping torques and 
thus stripping their ~reads. This difficulty 

30 ·occurs most frequently when si:rews are driven 
", usiµg ~ clutch-controlled power drivers. com-

monly.• used .in assembly lines, since the 
: · .. _ . clutcl1es .·of power drivers cannot be relied 
· ~llpon .to •disengage each time exactly at the 
35 p~set torque release value. Naturally, such 

screw failures result in costly production 
delays. 

Self-tapping screws of the swaging type 
have been previously proposed in which the 

40 differential between driving torque . and strip­
ping torque is substantially increased, princi-
[Price ·4s. 6d.] 

pally by providing such screws with threaded 
portions of arcuate polygonal cross-sectional 
shape throughout the full length thereof. 
Although effecting a substantial reduction in 45 
driving torque, certain varieties of screw8 of 
such shape. have the disadvantage of a strip-
ping torque less than that. which is. desired 
in certain application8. 

It is the principal object of the present 
invention to. provide a new. _,and improved 
screw which offers advantage8 over self-tap-: 
ping screws which have generally been known 
and used in the ·past. · 

The present invention accordingly provides 
a fluteless self-tapping threaded screw for 
swaging threads in a P.arent body arid secur­
ing another body tok parent body, which 
screw has a continuous rolled thread forma­
tion on both shank and work-entering/ end- . 6Q 
portions, wherein: - . . . 

(a) the shank portion is formed with. a 
plurality of thread turns having a pitch 
surface which is of circular Shape in 
cross-section, 65 

(b) the crest of the thread on the work­
entering end portion has diameters 
which decrease progressively towards 

. the . work-entering tip, . 
(c) the tnread formation on the work-. 70 

entering end portion. has pitch surface 
cross sections in the form of generally 
arcuate polygons, 

( d) the polygons include an odd number 
. Of symmetrically arranged arcuate 75 

sides which merge gradually with inter­
mediate arcuate lobes, . 

(e) the radius of curvature of the said 
sides along the pitch surface in each 
·transverse cross,.section is greater than 80 
one.:.half of the width of such cross 
section, and 
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(f) the radius of curvature .of the said 
lobes along the pit!=h surface in each 
transverse cross section· is substantially 
less than one-half of the width of such 
cross section. 

The invention further provides a fiuteless 

. :!~!) self-tapping tftrelttl screen for swaging 
threads in a parent body and securing another 

body to the parent body, which screw has 

10 a continuous rolled thread formation on both 

shank and work-entering end portions, where-
in: - . 

(a) the said shank portion is fonn 
a plurality of thread toms ~ 

15 pitch surface which is ef circula:r Shape· 
in cross-sec:tion, · ' · . 

(b) the crest ttf the thread on the work­
entering end portion has . diameters 
which deer~~ · progressively· towards 

20 the work::..entering tip, · 
( c) the thread on the end portion has 

a pitch surface which .in cross-~ection 
is of a~te, triangular, lobular shape 
having arcuate sides which merge with 

25 intermediate ar'cuate · lobes having a 
lesser radius of curvature than ·the said·. 
sides, and · 

(d) the maximum: width of the lobular 
pitch surface·· of the said end · portion 

30 is less. than the diameter of the circular 
pitch surface of the· said thread• turns 
on the shank portion, and .. 

(-e) the lobular pitch surface merges 
smoothly with the circular pitch sur-

. _,-35 . . face. · · · 
With the self-tapping screws. provided by 

this invention the 'Shape of the shank portion 
provides a . high stripping torque, while the 

work-entering Cnd portion '· is characterised 

40 by ~ _low' driving torque, as is more parti..: 

cular1f'· explained in the following descrip-
tion. .. · 

. 11ie - .inVention will· now be more fully 

de8~bed, by way of example, . with refer-
45 ence to the accompanying· drawings. · These 

show a number of self-tapping screws con­
structed ·in accon:lance with the invention. 

In the drawings: --
Fig. 1 is a side elevation of a two-section, 

50 self~tapping screw which exemplifies the in­
vention; 

.·Fig. 2 is an end view of· the· work-entering 
end of the screw sho"\Vn in Fig. 1 ;· 

Figure 3 is . a side elmtloo of a three-

55 section, self-tapping screw whicli represents 
a 'further' modifieation of the invention; 

Fig. 4 is an end. Vjew of the·. work--entering 
end of the screw of Fig. 3; · . 

Fig. 5 'is a -Side view of a blank from 

60 whiCh' the scr.ew .of Fig. 1 is made; 
. ·.·Fig. 6 . is an eild VieW of the blank of 
Fig;· 3;. ··· 

Fig. 7 is a diagram illustrating one con­

volution of a thr~d, such as along the line 
6S 7-7 of Fig. 1; . 

Fig. 8 is a top plan view of a face of 

. on!! of a ,pair of . dies used for making the 
screw shown in Fig. 1; 

Fig. 9 is an end view ·.frqm the · .. right 

of the die of Fig. 8; ., .. •· . .·•· .. · 70 
Fig. 10 is an enla~ .. pr.ofil.e >of "the 

surface of the die ~· .. J~r · , 8, a11o .vieyved 
in the direction Of.. 'ws 10--10 of 
Fig. 9; . . .. ,. .. . ·.· 

Fig. 11 is a top n ·view of one J)f ~ 75 . · 

pair o~ di~s used for ~g the : ·~ 

shown m Fig. 3; -'>. '· ··. ·•• .... ·-;. :.;,,;· 

Fig. 12 is an end vieW' :from -the' left 
of the die of Fig. 11; 

Fig; l3 is an end view from the right 80 
of the die of Fig. 11; 

Fig. · 14 is a secti0nal view of the die 
taken along · the line · 14-14 of Fig. 11; 

Fig. 15 is a side view of the die of Fig. 
11; . . 

Fig. 16 is a side view showing another 

modification of a screw made in accordance 
with the present invention; 

Fig. 17 is . an end · view of the screw 
shown in Fig. 16; · · 

Fig. 18 is a side elevation of a blank 
used for the screw shown in Fig. 16; · 

Fig. 19 is an end view of the blank 
shown in Fig. 18; · 

SS 

90 

Fig. 20 is a side elevation of · a screw 95 

according to a still further modification; 
Fig. 21 is an end view of the screw 

shown in Fig. 20; 
Fig. 22 is a side elevation of a blank· for 

the screw of Fig. 20; and . 
Fig. 23 is an end view of the blank of 

Fig. 20. . 

In this specification, the folloWing defini­
tions shall be applicable: 

10~ 

"Pitch diameter" is used as a generic tei:tri 105 

to designate the diameter, that is the maxi- . 

mum width, of any section of either the 
"pitch cylinder" or the "pitch cone." 

"Pitch cylinder is, on a straight thread, 

a:n imaginary coaxial cylinder· rOU.nd·or other- -110 
wise, 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 oiiC:. 

half the basiC pitch. . . · · 1J5 
"Pitch cone" on a taper thread, is· 'iln 

imaginary coaxial cone, the surface of wlii,tli'­
wotild pass through the thread profiles, 9r~me.,~~. 

projection thereof, at such points as to.fuake 
the width of the groove, or the projecti~~ · 1~0 · 
thereof, equal to one-ha~f the basic J?iteh-~-~~;-:· · ·· .. · 
for ex;ample, the sectton of a pitch COil~ ·• ·· 

indicated in dotted lines 36 in Fig. -7;· ·-
"Pitch. surface" is used to designated the 

sillface. of either the pitch cylinder ·or the. 125 
pitch·· cone. . 

. "Pitch surface cross secrion" is used ·to 

designate the transverse cross section of any 

pitch surface, such as that of either the pitch 

cylinder or the pitch cone, as defined above; 130 
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It will be observed that the pitch cylinder 
and pitch .Cone of the lobular portions ,of 
the screws herein described are not a round 
cylinder and not a cone of round cross 
section. The divergence in. the case of the 
cylind,er arises from the lobular or arcuate 
polygonal cross section of the threaded inter­
mediate shanlc: portion, and, in the case of 
the cone, it arises from the lobular or arcuate 
polygonal cross section of the ~ work­
entel'ing portion. 

The self-tapping screw, generally indi­
cated at 5, of Figs. 1 and 2 is shown as 
having a head 6 provided with a tool-receiv-

15 ing ·recess 7, which may be of any type. The 
shank 5 of the screw consists of a fir.it, main 
sban:k portion 8 of circular cross section and 
a tapered, lobular work-entering or thread­
forniing end portion 9 whose cross-sectional 

20 shape is shown as being approximately that 
of a curvilinear, equilateral triangle. Both 
sections are provided with a continuous helical 
thread 10. While the screw illustrated is of 
the gimlet point type, it is understood that 

25 the invention is applicable to other conven­
tional types of screws. 

The main shank, as illustrated, has a 
straight thread formation having constant 
major, pitch and minor diameters of circular 

30 cross section. It is to be understood that 
this is not a limitation in that, for example, 
the round shank may have a slight up-taper 
toward the head, if desired. The work-enter­
ing or thread-forming end portion 9 has a 

35 tapered thread formation having major, pitch 
and minor diameters progressively decreasing 
toward the work-entering end or tip. 

It will be noted that, because of the gener­
. ally polygonal cross-sectional shape of the 

40 'tapered work-entering end portion 9, the 
thread· 10 establishes a series of arcuate lobes 
11 whose radial extent or distance from the 
screw axis 22 increases progressively toward 
the shank portion 8 until the thread crest 

45 of the last such lobe defines, as the screw 
is ·rotated, a circle whose diameter is approxi­
mately that of the outside or major diameter 
of the thread 10 in the main shank portion 

50 
8. 

·As previously mentioned, each lobe 11 is 
shown as being arcuate and has at its outer 
extremity a 'thread sufficiently developed with 
·reSpect to its position relative to the work­
entering end of the screw to carry out its 

55 thread-forming function, whereas the arcuate 
Sides 23 between the lobes need not have a 
similarly developed thread because such sides 
do not perform any thread-forming function. 
It is important that the sides 23 merge 

6('1 smoothly and gradually with the lobes 11 
in order that the lobes may carry out their 
swaging function without cutting chips from 
the walls of the pilot hole with which :they 
are in frictional contact. The arcuate lobes 

65 11 have a pjtch radius ·of ctirvature sub-

s'tantially less than one-half the pitch dia­
meter in the corresponding cross section, and 
also less than one-half the distance from the 
screw axis 22 to the lobe extremity, so as 
to reduce the frictional contact between the 70 
lobes and the walls of the pilot hole to ·a 
minimum. The arcuate sides 23, on the other 
hand, have a pitch radius of curvature greater 
than one-half of the pitch diameter in the 
corresponding cross section. 75 

It will be understood that a screw of 
arcuate triangular cross section throughout 
the main shank, as well as in the work­
entering end thereof, will not have a high 
stripping strength in thin metals, as com- 80 
pared with that of one having a round main 
shank. Full thread engagement with the 
female thread in the parent body is limited, 
in the case of an arcuate triangular shank, 
to the lobes only, with only limited over- 85 
lapping of threads or thread engagement 
occurring along the arcuate sides between such 
lobes. However, ·with a round shank, maxi­
mum thread engagement is effected through-
out 360 .degrees. Thus the screw of Fig. 1 90 
represen'l:s a very desirable form of self­
tapping screw in that the main shank is 
shaped like a conventional screw to provide 
very good holding power and the work­
enterlng end is shaped to provide a low 95 
driving torque. 

In Figs. 3 and 4 is shown a further 
modification of a self-tapping screw, which 
is shown at 12 · and which is of the gimlet 
point type, being provided with a head 13 100 
having a tool-receiving recess 14. The screw 
has a straight main shank or holding portion 
15 of circular cross-sectional shape, a tapered 
work-entering or thread-forming end portion 
16 of arcuate equilateral triangular cross- 105 
sectional shape, and a straight intermediate 
shank portion 17, al~o of arcuate equilateral 
triangular shape. A thread formation 18 is 
arranged and disposed to provide a straight 
thread in the intermediate portion 17 and 110 
the shank or holding portion 15, · and a 
tapered thread in the· work-entering end por-
tion 16. The thread formation in the main 
shank portion 15 has circular cross sections, 
while the cross-sectional shape of the por- 115 
tions 16 and 17 is shown as being approxi­
mately that of an arcuate, equilateral tri­
angle, establishing lobes 19 with intermediate 
broad sides 24. 

The radial extent of the lobes· 19 in the 120 
'tapered thread-forming portion 16 increases 
toward the intermediate shank portion 17 
until the radial extent of the lobe next adja-
cent such portion is the same as that of 
the lobes in the portion 17. The radial extent 125 
of the lobes in the portion 17 is such that 
they define, when rotated, a circle whose dia­
meter is approximately the same as that of 
the outside or major diameter of the thread 
18 in the circular holding portion 15. Each 130 
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lobe 19, at least ·in . the tapered portion 16; 
has the functi()Ii.. . :«;)f swaging a portion of 
the thread in the}w.brkpiece and is arcuate 
with a pitch radius of curvature consider-

s ably less than one-half the pitch diameter 
in the corresponding cross section, similar 
to the screw in Fig. 1. · 

The arcuate intermediate sides 24 of the 
screw ·of Figs. 3 and 4 "do .not effect any 

10 frictional engagement with the walls of the 
pilot hole and, since · . they are continued 
over ·an intermediate portion of the screw 
shruik, the driving torque is reduced to an 
even greater . degree than. that of the screw 

15 of Fig. 1. Such a screw having a lobular 
intermediate shank portion is especially . use­
ful where a driving torque even lower than 
that provided by the screw of Fig. 1 is 
desired and where the intermediate portion 

20 17 is not needed to develop holding power 
as, for example, in very hard thin plates or 
in sheet metal where the intermediate por­
tion, as well as the tapered point, . will be 
driven . completely through the. work. · 

25 In Figs. 5 and 6 is shown a blank 25 
from . which the screw of Fig.. 1 may be 
made, which blank is provided with an en­
larged driving head 26 corresponding to the 

. head 6 in Fig. 1, and a main shank 27 of 
30 round, i.e. circular, cross section. A lobular 

p9rtion 28 is. provided at the en~· op~site 
the head . 26. As shown especially m Fig. 6, 
the end portion 28 is of arcuate triangular 
cross section. The blank 25 may be formed 

35 by first seve:dng a predetermined length of 
round wire or rod stoCk . in a cold heading 
machine, and theri upsetting the . head portion 
26 and also extruding a short opposite end 
portion through a die orifice of arcuate tri-

40 angular. shape.· to form the portion 28. 

For manufacturing the screw shown in 
Figs. 3 and 4, a blank will be prepared 
similar to that shown in Figs. 5 and 6, 
except that the lobular end. portion 28 will 

45 be given a length at least equal to the 
combined lengths of the end and intermediate 
portions 16 and 17 of the screw. · 

With reference to Fig. 6 it will be ob­
served that the transverse width of. the lobular 

50 portion of the blank is substantially constant 
throughout 360 degrees · around this blank 
portion, even though it is. not round. Threads 
may be rolled on such blanks although,. due 
to the fact that the two portions are ·of 

55 different cross section, especially prepared 
thread-rolling. dies must be provided. Two 
different modifications of· rolling . dies will be 
described . herein. With either of these .forms 
of thread-rolling dies, it is. possible to form 

60 threads on the lobular portion of the blank 
having lobular pitch surface cross sections, 
while the thread portion on the round part 
of the blank will have circu.J.ar pitch surface 
cross sections. This is important to · the 

presmt invention as will appear from a con- 65 
sicleration ~of the view of Fig. 7. 

rn ·Fig.-: 7. the line 31 illustrates the peri­
pheral ·or crest contour of a single spiral 
revoh.ition of thread on the tapered end por­
tion, Jor · example, -of the screw 5 next adj a- 70 
cent the : round portion 8. The root of the 
thread portions which will be formed in a 
parent body by the crests of the lobes 1 la, 
Ub and Uc may be represented by the 
circular ·QHR& 32, 33 and 34, the extent 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 thr~d 
fomied .iti · the parent body and hence there is 80 
no. frictional contact throughout the entire 
extent of the arcs . D, E and F. 

The. working engagement of: the· lobes 1 lb; 
1 lc a11d 11 with the body of parent material 
is indicated by the arcs ~ B and C, res- 85 
pectively, It will be observed that the total 
engagement amounts to approximately twenty .. 
five per cent of the total peripheral extent 
of the screw thread; Due to the fact that 
approximately three,-fourths of the screw 90 
thread is thus. held out of engagement with 
the metal of . the parent body, the frictional 
drag is held down and the driving torque 
of the screw :is also thus reduced to low 
value. For this · reason, the screw as illus- 95 
trated may readily be driven through rela­
tively thick metal ·members with a very low 
driving torque requirement; At the same time, 
the angle of inclination . of the thread por-
tions over the distances ~ B and C is not 100 
so steep that they _will cut· chips from the 
body being threaded. 

The dotted circle 35 indicates the root dia­
meter of the thread formed by a complete 
revolution of the last lobe 11. Since it is 105 
assumed that the line 31 represents the last 
lobular thread before it merges into the 
circular thread on the round shank portion 
of the screw, . the circle 35 may therefore 
also represent the crest diameter of the thread,_ il 0 
on such shank portion. · · - .,_ .· 

Since the portions 23 of the thread betwe~ 
the lobes 11 do not engage the metal durihg 
the: thread-forming operation; these portions 
23 . need not be perfectly formed during, -the n5 
thread-rolling ·procedure. In fact, with -~9,W..e 
types. of screws even the ·lobes .toward.~.th.e·-:_ 
tip ·of the work-entering end need not·· ha.ye'°' 
fully formed crests. It is. important,.: h0wevet, .·· .... 
that . the lobes of the . pitch SU:rface cross_,.,S~;..- 120 
tiori have a pitch radius of . · curvature~·5Ufj:::~ 
stalitially less than on~half the diameter.&£ 
such cross section. · · 

Referring to Fig. 7, the dotted line 3.6 , .. 
represents a typical pitch surface· cro_ss · sec.. 125 
tion, or pitch cone cross section, of ·the 
tapered work-entering end 9 of the screw 5. 

This pitch surface cross section is of uni-
form width throughout· 360 .degrees. In other ; 

.~/1. 

-·~7 
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words, the maximum transverse dimension· 38 
is constant throughout 360 degrees, and 
attention is directed to the fact that this 
maximum dimension, or width, is not always 
measured through the central axis of the 
member. The radius of curvature of the lobes 
of such crt>ss section, indicated at 37, is 
substantially less than one-half, · and in this 
case more nearly one-fourth, · the width 38 

10 of such cross section. With the lobes of the 
threads thus formed, the swaging of the 
female thread over the lobular distances A, 
B and C will take place smoothly with a 
minimum of driving effort and without for-

15 mation of any chips. 
It may be noted that the radius of curva­

ture .. of the generally arcuate sides· (repre­
sented· by the parts of the line 36, between · 
the lobes) of the cross-section indicated by 

20 this line ·is greater than one half the width 
of such c.-ross-section so that these sides can 
merge smoothly with the lobes. 

With reference to Figs. 8, 9 and 10, a die 
40 is shown having a m6dified die face 41 

25 especially adapted for rolling the blank 25 
of Fig. 5. It is to be understood that a pair 
of similar cooperating dies are required, but 
only one will be described. As is shown most 
clearly in Fig. 9, the die face 41 in cross 

30 section has a first, generally-flat rolling sec­
tion 42 · for rolling the circular portion 27 
of the blank 25 and a second rolling section 
43 laterally adjacent and inclined to the first 

35 
section for rolling threads on the lobular 
work-entering portion 28 of such blank. These 
sections are shown incorporated in a so-
called flat thread-rolling die, although it is 
to · be ·understood that the same general 
scheme could be incorporated in rotary or 

40 planetary thread-rolling dies. Each of the two 
rolling sections 42 and . 43 is provided with 
a series of· generally parallel angularly ex­
tending ridges 44 and valleys 45 of a form 
complementary to that of the root and crest, 

45 respectively, of the screw thread being rolled, 
at least in the finishing section 46 of the 
die face as shown in Fig. 8. 

However, as shown in Fig. 10, the inclined 
rolling section 43 of the die face in the 

50 longitudinal direction is scalloped or undu­
lating to provide a. series of bumps 47 and. 

. depressions 48 which form the arcuate sides 
: and lobes 1'.espectively of the thread in the 

lobular portion of the screw. This enables 
-ho.th· the round and lobular portions of the 
plank to be threaded simultaneously by per-

55 

mitting the axis of the blank in the round 
portion to remain at a· substantially constant 
distance from the flat die face 42 while the 

60 axis of the lobular portion of the Qlank can 
undulate relative to the adjacent . scalloped 
die .face 43 . 

. In other words, as a screw blank is rolled 
the length of the die face shown in Figs. 

65 8. and 10 the path of the screw axis will 

_,______ ___ _ 
·1 

be defined . by the flat, first thread-rolling 
section 42 and the second thread-rolling sec­
tion will undulate with respect to this path. 

A screw produced by the die 40 may 
have any number of sides and intermediate 70 
lobes :in the work-entering end portion there-
of, by providing a corresponding number of 
bumps and depressions in the portion 43 for 
each revolution of the blank. However, in 
screws of small size7 a three-lobed screw is 75 
preferable as more lobes will cause the screw 
point to approximate too closely to a circular 
configuration. 

While it may be preferred to use a blank 
having a preformed lobular end portion 28, 80 
this not necessary, especially in the case of 
a gimlet point screw where the end is heavily 
worked and the excess material pinched off. 
Accordingly, the screw of Fig. l may be 
made by the use of the same dies as are 85 
illustrated in Figs. 8, 9 and 10, but by the 
insertion of a blank of circular cross section 
throughout, in which case the end of the blank 
will be formed· into the required tapered 
lobular cross section. 90 

With reference to Fig. 11, a fiat die 50 
is shown having another form of die face. 
and which is, in this instance, designed espe­
cially for rolling threads upon a blank for 
the type of screw shown in Fig. 3 havfog 95 
an intermediate lobular shank portion in addi-
tion to a lobular work-entering end and ·a 
round shank portion .. The die 50 is~ of course, 
one of a pair, and in this case is adapted 
to first roll threads on the lobular portions 100 
of the blank in the rolling section 51 of 
the die face and thereafter to roll threads 
on the circular portion of the blank in the 
section 52 of the die face, although both 
portions of the blank are threaded in one 105 
continuous stroke of the movable die. 

Interposed between the ·lobular and round 
rolling sections of the die is a short transfer 
section 53 · to insure a smooth continuous die 
stroke at the point where threading of the 110 
lobular blank portion ends and threading 
of the circular blank portion begins. Both 
the lobular and round rolling sections of the 
die face are divided into three subsections, 
a first or starting sub-section 58 and 61 115 
where :initial penetration of the blank by the 
die takes place, a second or transition sec-
tion 59 and 62, and a finishing section 60 
and 63 where the threads are rolled to their 
finished form. · 120 

As shown more clearly in Fig. 12, the 
lobular rolling section 51 includes a flat 
section 54 for rolling threads on the straight 
lobular portion 17 of the screw and an in­
clined section 5 6 for rolling threads on the 125 
tapered. lobular portion 16 of the blank. In 
addition, a relieved plane die surface 57 is 
provided adjacent the ridged die· face 54 and 
has sufficient relief so that the round. portion 
of the blank is out of contact therewith and 130 
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is permitted to undulate as the lobular blanl: 
pomon is threaded. 
. · In Fig. l3 is shown an end· view of the 

round blank .portion rolling section 52 at its 
S- finishing end, ·including the adjacent relieved 

plane surfaced portion 58 which provides 
clearance between the previously ·threaded 
lobular tapered section and the die as the 
round portion of the blank is threaded. It 

JO is to be understood that the portion 58, in­
stead· of being relieved as shown, may be 
provided with . thread ridges, the same as are 
provided on the section 52. 

Fig. 14 shows the transfer section 53 which 
15 includes the end of the finishing section 60 

in the lobular rolling portion and the begin­
ning of the starting section 61 of the round 
rolling portion 52 of the die face. 

As shown in Fig. 15, both the lobular arid 
20 round rolling sections 51 and 52 of the die 

face are fiat in profile in the longirudinal 
direction of the die, which makes such a 
pair of dies considerably less expensive to 
manufacrure than the partially scalloped dies 

25 of Fig. 8. Also, although the dies ·of Fig. 
8 thread the lobular and round bla,nk por­
tions simultaneously, the speed at which parts 
can be threaded is not appreciably greater 
than with the fiat die of Fig. 11. 

30 However, in threading blanks using "dies as 
shown in Fig. 11, it is desirable that the 
blank should have at least a small straight 
shank portion adjacent the work-entering end 
of the same arcuate polygonal cross section as 

35 such end so that the lobular rolling sections 
of the dies have a sufficient length of the 
blank to grip during the rolling ·operation to 
maintain the blank' in a constant orientation 
relative to the dies as the blank is rotated. 

40 A limiting factor in the use of the .fiat 
dies of the type illustrated in Fig. 11 is 
that the cross-sectional shape . of the lobular 
blank portions should be such that they may 
be rolled smoothly between a pair of rela-

45 tively uniformly spaced die faces. Specifi­
cally ref erring again to Fig. 6, the . lobular 
blank portion is of arcuate equilateral tri­
angular shape having arcuate sides 29 merg­
ing smoothly with the arciiate lobes 30·. The 

50 arcuate lobes 30 have a radius of curvature 
less than· one-half the diameter in the cottes­
ponding section. The width thrmigh any 
lobular cross section is approximately constant 
throughout 360 degrees so that such portion 

55 will roll smoothly between uniformly spaced-
apart rolling die face portions. . 

In Figs. 16 and 17 is shown a machine 
screw 80 embodying the present invention 
having a round inain shank 81 and a tapered 

60 lobular thread-forming portion 82 s.imilar to 
the screw . of Fig. 1 but terminating in a 
blunt end 84. The thread formation 85 has 
a constant pitch diameter in the main shank 
and also has a slightly less but constant 

'5 pitch diameter in the lobular work-entering 

portion. The major diameter in the work- ~, 
eatering portion decreases toward the work- ~· 
entering end 84, · how'ever, and the thread 
crests 85 become increasingly unfinished. 
toward sucll end. 70 

In Figs. ts· and 19 is illustrated a. blank 
67 required for the screw of Figs. 16 and 
17, having a round . shatjk portion 68 and 
a tapered lobular end portion 69, which is 
illustrated more cleat'ly by the end view of '15 
Fig. 19. Figs. 22 and 23 are similar views 
illustrating a blank 75 for. use in making the 
screw shown in Figs •. 20. and .21. This blank 
has a round shank. portion 76, a lobular 
:intermediate portion 17 arid a tapered lobular 80 
end portion 78. · 

In Figs; 20 and 21 is· shown a machine 
screw 70 similar to that of Fig. 16 but having 
a lobular intermediate shank portion 71 inter­
posed between ·the round main shank portion 85 
72 and the lobular thread-forming end por-
tion 73, so that such screw can be formed 
by thread-rolling dies ' somewhat similar to 
those · described with reference to Figs. 11 
to 15. The die face portion 51 would be 90 
flat· in the transverse direction, however, like 
the face portion. 52,. and the pair of dies 
cohld be mounted in the machine in a tapered 
or inclined relation in the longitudinal direc-
tion with respect to each other to provide 95 
for the closer spacing required for threading 
the lobular portions of . the blank. 

As previously explained with reference to 
Fig. 7, it is not necessacy ··that the thread 
crests of the lobes be finished, that is, fully 100 
formed, especially at the tip of the work­
entering end. This condition is clearly shown 
in the screws shown in Figs. 16 and 20. 
However, as the thread approaches the shank 
portiOn of the screw, the crests of the lobes 105 
become more fully formed. The lobular thread 
merges smoothly into the round thread on the 
main shank, that is, the radius of curvature 
of the lobes increases until it equals the radius 
of curvature of the round thread. The flattened 110 
arcuate sides between_ such lobes disappear 
gradually as the lobular thread blends into 
the circular shape. 

Screws in accordance with the inventiOn 
may be .:>f any general type and thread for- I-15 
mation. In any case, each such screw has a 
tapered work-entering section provided With .. 
a series ·of threaded arcuate lobes, as ·des;: '-' · 
cribed, for accurately forming internal threa:as .. .· 
with the driving torque suitably minimized;· 120 
while· the ·thread or threads in the lnain-< 
circular shank section remote from the . 
extremity are primarily holding threads and." 
ensure maximum stripping strength. 

WHAT WE CLAIM IS:- 125 
1. A fluteless self-tapping threaded screw 

for swaging threads in a parent body and 
securing another body to the parent body, 
which screw has a continuous rolled · thread 
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is permitted to undulate as the lobular blank portion is threaded. 
In Fig. 13 js shown an end view of the round blank portion rolling section ?2 at its 5 finishing end, including the adjacent relieved plane surfaced portion 58 which provides clearance between the previously threaded lobular tapered section and the die as the round portion of the blank is threaded. It 10 is to be understood that the portion 58, in­stead of being relieved as shown, may be provided with thread ridges, the s~me as are provided on the section 52. 

Fig. 14 shows the transfer section 53 which 15 includes the end of the finishing section 60 in the lobular rolling portion and the begin­ning of the starting section 61. of the round rolling portion 52 of the die face. 
As shown in Fig. 15, both the lobular and 20 round rolling sections 51 and 52 of the· die face are flat in profile in the longiti.idinill direction of the die, which makes such a pair of dies considerably less expensive to manufacture than the partially scalloped dies 25 of Fig. 8. Also, although the dies of Fig. 8 thread the lobular and round blank por­tions simultaneously, the speed at which parts can be threaded is not appreciably greater than with the fl.at die ~f Fig. 11. 30 However, in threading blanks using dies as shown in Fig. 11, it is desirable that the blank should have at least a small straight . shank portion adjacent the work-entering end of the same arcuate polygonal cross section as 35 such end so that the lobular rolling ·sections of the dies have a sufficient length of the blank to grip during the roUing operation to maintain the blank in a constant orientation relative to the dies as the blank is rotated. 40 A limiting factor in the use of the flat dies of the type iIIustrated in Fig. 11 is that the cross-sectional shape of the lobular blank portions should be such that they may be rolled smoothly between a pair of rela-45 tively uniformly spaced die faces. Specifi­cally referring again to Fig. 6, the lobular blank portion ,is of arcuate equilateral tri­angular shape having arcuate sides 29 merg­ing ·smoothly with the arcuate lobes 30. The 50 arcuate lobes 30 have a radius of curvature Jess than one-half the diameter in the corres­ponding section. The width through any lobular cross section is approximately constant throughout 360 degrees so that such portion 55 will roll smoothly between uniformly spaced­apart rolling die face portions. 

In Figs. 16 and 17 is shown a machine screw 80 embodying the present invention having a round main shank 81 and a tapered 60 lobular thread-forming portion 82 similar to the screw of Fig. 1 but terminating in a blunt end 84. The thread fonnation 85 has a constant pitch diameter in the main shank and also has a slightly Jess but constant '5 pitch diameter in the lobular work-entering 

portion. The major diameter in the· work- _ ). catering portion decreases toward the work-entering end 84, however, and the thread crests 85 become increasingly unfinished toward such end. 70 In Figs. 18 and 19 is iIIustrated a blank 67 required for the screw of Figs. 16 and 17, having a round shank portion 68 and a tapered lobular end portion 69, which· is illustrated more clearly by the end view of 75 Fig. 19. Figs. 22 and 23 are similar views illustrating a blank 75 for use in making the screw shown in Figs. 20 and 21. This blank has a round shank . portion 76, a lobular fotermediate portion 77 and a tapered lobular 80 end portion 78. . 
In Figs. 20 and 21 is shown a machine screw 70 similar to that of Fig. 16 but having a lobular intermediate shank portion 71 inter­posed between the round main shank portion 85 72 and the lobular thread-forming end por-tion 73, so that such screw can be formed · by thread-roIIing dies somewhat similar to those described with reference to Figs. 11 . to 15. The die face portion 51 would be 90 flat in the transverse direction, however, like the face portion 52, and the pair of dies . could be mounted in the machine in a tapered or inclined ·relation in the longitudinal direc-tion with respect to each other to provide 95 for the closer spacing required for threading the lobular. portions of the blank. 

As previously explained with reference to Fig. 7, it is not necessary that the thread crests of the lobes be finished, that is, fully 100 formed, especially at the tip of the work­entering end. This condition is clearly shown in the screws shown in Figs. 16 and 20. However, as the thread approaches the shank portion of the screw, the crests of the lobes 105 become more· fully formed. The lobular thread merges smoothly into the round thread on the · main shank, that is, the radius of curvature of the lobes increases until it equals the radius of curvature of the round thread. The flattened 110 arcuate sides between such lobes disappear graduaJJy as the lobular thread blends into the circular shape. · 
Screws in accordance with the invention may be i>f any general type and thread for- US mation. In any case, each such screw has a tapered work-entering section provided with a series of threaded arcuate lobes, as des­cribed, for accurately forming internal threads with the driving torque suitably minimized, 120 while the thread or threads in the main circular shank section remote from the extremity are primarily holding threads and ensure maximum stripping strength. 

WHAT WE CLAIM IS:- 125 1. A fluteless self-tapping threaded screw for swaging threads in a parent body and securing another body to the parent body, which screw has a continuous roUed thread 
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formation on both shank and work-enteting 
end portions, wherein: -

(a) the said shank portion is formed with 
a plurality of thread turns having a 
pitch surface which is of circular shape 
in cross-section, 

(b) the crest of the thread on the work­
entering end portion has diameters 
which decrease progressively towards 
the work-entering tip, 

(c) the thread formation on the work­
entering end portion has pitch surface 
cross sections in the form of g,enerally 
arcuate polygons, 

(d) the polygons include an odd number 
of symmetrically arranged arcuate 
sides which merge gradually with inter­
mediate arcuate lobes, 

(e) the radius of curvature of the said 
sides along the pitch surface in each 
transverse cross section is greater than 
one-half of the width of such cross 
section, and 

(f) the radius of curvature of the said 
lobes along the pitch surface in each 
transverse cross section is substantially 
less than one-half of the width of such 
cross section. 

2. A screw according to claim 1, in which 
30 the said arcuate polygons are of arcuate tri­

angular form having three arcuate sides which 
merge with intermediate arcuate lobes. 

3. A screw according to claim 1 or claim 
2, wherein . each pitch surface cross section 

35 on the work-entering end portion is of equal 
width throughout 360°. 

4. A screw according to any of the pre­
ceding claims, wherein the arcuate polygonal 
thread of the work-entering end portion 

40 merges smoothly with the thread of circular 
shank portion in the region of the juncture 
of the work-entering and shank portions. 

5. A screw according to any of the pre­
ceding claims, wherein the arcuate polygonal 

45 cross-sectional shape of the tapered work­
entering end portion continues slightly onto 
the shank portion immediately adjacent said 
tapered end portion and merges smoothly 
with the round shape of said shank portion. 

50 6. A .tluteless self-tapping threaded screw 
for swaging threads in a parent body and 
securing another body to the parent body, 
which screw has a continuous rolled thread 

formation on both shank and work-entering 
end portions, wherein: - 55 

(a) the said shank portion is formed with 
a plurality of thread turns having a 
pitch surface which is of circular shape 
in cross-section, 

(b) the crest of the thread on the work- 60 
entering end portion has diameters 
which decrease progressively towards 
the work-entering tip, 

(c) the thread on the end portion has 
a pitch surface which in cross-section 65 
is of arcuate, triangular, lobular shape 
having arcuate sides which merge with 
intermediate arcuate lobes having a 
lesser radius of curvature than the said 
sides, and 70 

( d) the maximum width of the lobular 
pitch surface of the said end portion 
is less than the diameter of the circular 
pitch surface of the said thread turns 
on the shank portion, and, 75 

(e) the lobular pitch surface merges 
smoothly with the. circular pitch sur-
face. 

7. A screw according to claim 1 or claim 
2, wherein a threaded intermediate shank 8!'. 
portion is provided between the tapered work­
entering end portion and the main shank 
portion, the thread formation on the said 
intermediate shank portion having pitch sur­
face cross sections of the same arcuate poly- 85 
gonal cross-sectional shape as the thread for­
mation on the tapered end portion. 

8. A screw according to claim 1 or claim 1 
2, wherein the radius of curvature of thel\ 
direction away from the tip of the said 90 
leees i&sHases pregNssiveI,' ia tl!e '1 
tapered portion until at a point on the main 
shank the said radius of curvature becomes 
equal to the radius of curvature along the 
pitch surface of the thread on the main shank. 95 

9. A fluteless self-tapping threaded screw 
substantially as hereinbefore described with 
reference to the accompanying drawings. 
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