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COMPLETE SPECIFICATION

Impﬁvements in Thread-rolling Dies

We, RESEARCH ENGINEERING & MANU-
FACTURING INC., a corporation organized and
existing under the laws of the State of Massa-
<husetts, United States of America, of 459

- Mt. Pleasant Street, New Bedford, Massa-
chusetts, United States of America, do hereby
declare the invention, for which weé pray
that a patent may be granted to us, and the
method by which it is to be performed,
to be particularly described in and by the
following statement: —

“This invention relates to dies for use in
the manufacture of screws, for rolling helical
threads on screw blanks, and it is particularly,
but not exclusively, applicable to dies for use
in the manufacture of self-tapping screws by
the method which forms the subject of British
Patent Specification No. 1048671 (Applica-
tion No. 14563/63).

The self-tapping screws with which the said
specification 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
compared with self-tapping screws which form
internal threads by a cutting action, the former
screws also have certain well recognised limi-

tations. These limitations include a high driv-.

ing. torque, which frequently makes the
différential between the driving torque and the
stripping torque of such screws so small as

~to-eause difficuity in driving them into a fully -

seated position in an assembly without ex-
. .ceeding their stripping torques and thus strip-
ping their threads. This difficulty occurs most
frequently when screws are driven using clutch-
controlled power drivers such as are commonly
used in assembly lines, since the clutches
of power drivers cannot be relied upon to
- disengage ¢ach time exactly at the preset
torque release value. Naturally, such screw
failures result in costly production delays.
Self-tapping screws of the swaging type

. [Price 4s. 6d.] . '

have been devised in which the differential
between driving torque and stripping torque
is substantially increased, principally by pro-
viding such screws with threaded portions of
arcuate polygonal  cross-sectional shape

throughout the full length thereof. Although . -

effecting a substantial reduction in driving
torque, certain variations of screws of sach
shape have the disadvantage of a stripping
torque less than that which may be desired
in certain applications.

In our British Patent Specification No.
1022355 (Application No. 33444/62) a new
and improved self-tapping screw is described
which provides a high differential between
driving and stripping torque, and more speci-
fically maximum stripping torque, while the
driving torque is reduced to a minimum.
The present invention is primarily, although
not necessarily exclusively, concerned with the
provision of dies for making such screws,

According to the invention we provide a
thread-rolling die for rolling a continuous
helical thread on a screw blank having om?(
circular cross-section and another portion ol
pertien—of non-circular cross-section,

a) the said die including a ridged face
adapted for forming screw threads upon the
application of rolling pressure 1o the blank, -

b) the said ridged face including a first
thread-rolling sectionp. for generating a con-
tinuous helical thread having circular pitch

- surface cross-sections on the said one portion

of the blank,

(c) and the said face further including a
second thread-rolling section laterally offset
from the said first section for generating a

continuous helical thread having curvilinear. :
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polygonal (e.g. triangular) pitch surface cross-

sections on the said other portion of the
blank, as a continuation of the thread formed
by the said first thread-rolling. section.
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In the accompanying drawings, there are may be used for the screw of Fig. 20; and -
shown-a number of forms of self-tapping Fig. 23 is an end view of the bank of - .
screws which may be made using dies in accor-  Fig. 20. L
dance with this invention, two forms of die In the present Spemﬁcauﬂn; th'e fbllowmg .

5 suitable for the purpose also being shown in  definitions shall be applicable;. . . 70 .
the drawings; the screws themselves are des- “Pitch diameter” is used: a5 & genehc o
cribed and claimed in our aforesaid Specifica- to designate the diameter,. that i5: the mai-

" tion No. 1022355 (Application No. 33444/ mum width of any section: of either ﬁlﬁ‘“kﬂ:@h o
62). cylinder” or the “pitch: come””. - - o

10 In the drawings:— - “Pitch cylinder” is, oh & s&mg!m ﬁkead, B

Fig. 1 is a side elevation of a two-section, an imaginary coaxial cylindér wound: of wther-
self-tapping screw; wise, the surface of which woukt pasé through

Fig. 2 is an end view of the work-entering  the thread proﬁles, or the projection thereof,
end of the screw shown in Fig. 1; at such points as “to: inake the width of- the

15  Fig. 3 is a side elevation of a three—section, groove, or the projection thereof equal to . 80
self-tappmg SCrew; one-half the basic pitch. -

Fig. 4 is an end view of the work-entering “Pitch cone™ on a taper thread, is an imag-
end of the screw of Fxg 3; inary coaxial cone, the surfaceiof which would

Fig. 5 is a side view of a blank dfrom pass through the thread profiles, or the pro-

20 which the screw of Fig. 1 may be made using jection thereof, at such points as to make 85
the dies of the present_invention; the width of fthe groove, or the projection

Fig. 6 is an end view of the blank of thereof, equal to one-half the basic pitch:

Fig. 3; See, for example, the section of a pitch cone .

Fig. 7 is a diagram illustrating one con- indicated in dotted line 36 in Fig. 7.

25 volution of a thread, such as along the hne “Pirch. surface” is used herein to- designate 90
7—7 of Fig. 1; the sutface of either the pitch cylinder or

Fig. 8 is a top plan view of a face of the pitch cope of a thread, as hereinbefore
one of a pair of dies of a form provided by defined.
the invention, which may be used for making  “Pitch surface cross section” is used herem _

30 the screw shown in Fig. 1; to designate the transverse cross section of any 95

Fig. 9 is a right end view of the die of pitch surface such as that of the pitch cylinder
Fig. 8; or of the pitch cone, as hereinbefore defined.

Fig. 10 is an enlarged profile of the It will be observed that the pitch cylinder
surface of the die of Fig. 8, as viewed in and pitch cone of the lobular portions of the

35 the direction of the arrows 10—10 of Fig. screws herein described are not a round 100

.9 cylinder and not a cone of round cross section.

Fig. 11 is a top plan view of one of a The divergence in the case of the cylinder
pair of dies of another form provided by the arises from the lobular or arcuate polygonal
invention, which may be used for making the cross section of the threaded intermediate

- 40 screw shown in Fig. 3; shank portion, and in the case of the cone 105

Fig. 12 is a left end view of the die of it arises from the lobular or arcuate polygonal- .
Fig. 11; cross section of the threaded work-entenng

Fig. 13 is a right end view of the die of portion. .

~ Fig. 11; The self-tapping screw _generafly- mdxcatedw.
45 Fig 14 is a sectional view of the die taken at 5 of Figs. 1 and 2 is shown as havm'g“ 110 _
.. along the line 14—14 of Fig. 11; a head 6 provided with a tool—recelvmg récess: :

Fig. ‘15 is a side view of the d1e of Fig. 7 which. may be of any type. Ther sh-ank T
11;. 5 of the screw consists. of a first, main’ shagk,

Fig. 16 is a side view showing another holding section 8 of circular cross ‘sec on

50 modification of a screw which may be made anda tapered lobular work-efitering or thréad: D
using dies in wccordance w1th the present in- forming section 9 ‘whose cross-sectional s'hape
vention;- is shown as being approximately tha @3

Fig, 17 is an end view of the screw shown curvilinear, equilateral triangle. Both secﬁmr“
in Fig. 16; are provided with. a continuous helical ‘thee '

55  Fig 18 is a side elevatlon of a blank which  10. While the screw illustrated is of the gnnIet 120
may be used for the screw shown in Fig. point type, it is understood that the invention:
16; is applicable to other types of screws. The'.

Flg 19 is an end view of the blank shown main shank, as illustrated, has a straight ‘thread:
in Fig. 18; formation having .constant major, pitch and”

60  Fig. 20 is a side elevauon of yet another minor diameters and circalar cross section: It 125
" scréw which may beé made usmg dies in is to be understood that this is not a limi-
accordance -with the present invention; * . tation in that, for example, the round -shank

Fig. 21 is an end view of the screw shown may have a slight up-taper toward the head,
in Fig. 20; if desired. The work-entering or thread-.

65  Fig. 22 is a side elevation of a blank which forming portion 9 has a tapered thread for- 130
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mation ‘having major, pitch and minor dia-
meters progressively decreasing toward the
work-entering end. '

It will be noted that, because of the gener-
ally polygonal cross-sectional shape of the
tapered work-entering section 9, the thread
: 10 establishes a series of arcuwate lobes 11
whose radial extent or distance from the screw
caxis 22 increases progressively toward the

" shank section 8 until the thread crest of the

last such lobe defines, as the screw is rotated,
a circle whose diameter is approximately that
of the outside or major diameter of the thread
'10: in the main shank section 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. positien relative to the work-
_ entering end of the screw to carry out its

" thread-forming function, whereas the arcnate

sides 23 between: lobes need not have a simi-
larly developed thread because such sides do
not petform any thread-forming function. It is
important that the sides 23 merge smoothly
and gradually with the. lobes 11 in order that
the lobes may carry out their swaging func-
tion. without cutting chips from the walls of
the pilot hole with which they are in fric-
tional contact. The arcuate lobes 11 have a

. pitch- radius of curvature substantially less

than one-half the pitch -diameter in the cor-
responding cross-séction, and also less than
oné-half the :distance from the screw axis 22
to the lobe extremity, to reduce the frictional

" contact ‘between the 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. -

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 compared with that of one

- having -4 round .main shank. Full thread
engagement with the female thread in the
parent ‘body is ‘limited, in the ‘case of an

50’ arcuate triangular shank, to the lobes only,

with -only limited overlapping of threads or

... thregd ‘engagement occurfing along the arcuate
sides ‘between such Iobes. However, with a

55

65

round ‘shank, maximum thread engagement is
‘effected throughout 360 degrees. Thus the

. screw:-of “Fig, 1 represents an optimum in

@ self-tapping screw in that the main shank
is :shaped. like a- conventional screw to provide
maximum: holding power and the work-enter-~
ing: end is: shaped to provide a minimum driv-
ing torque. '

- In~Figs. 3 and' 4 is shown a further modi-
fication of a self-tapping screw ‘12, also of -the

gimfet ‘point type, which is provided with a -

head ‘13 having a’ tool-receiving recess 14.

. Fhe screw has a straight main shank or hold-

ing section 15 of circular cross-sectional
shape, a tapered work-entering or thread-
forming section 16 of arcuate equilateral tri-
angular cross-sectional shape, and a straight
intermediate shank section 17 also of arcuate
equilateral triangular shape. A thread for-
mation 18 is arranged and disposed to pro-
vide a straight thread in the intermediate
section 17 and the shank or holding section
15, and a tapered thread in the work-entering
end 16. The thread formation in the main

706

75

shank section 15 has circular cross sections .

while the cross-sectional shape of sections 16
and 17 is shown as being approximately that
of an arcuate equilateral triangle establishing
lobes 19 with intermediate broad sides 24.

The radial extent of the lobes 19 in the
tapered thread-forming section 16 increases
toward the intermediate shank section 17
until the radial extent of the lobe next ad-
jacent such section is the same as that of
the lobes in the section 17. The radial extent
of the lobes in the section 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 section 15. Each
lobe 19, at least in the tapered section 16,
has ‘the function of swaging a portion of the
thread in the workpiece and is arcuate with
a pitch radius of curvature considerably less
than one-half the pitch diameter in the cor-
responding 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
frictional engagement with the walls of the
pilot ‘hole, and since they are continued over

an intermediate portion of the screw shank,

the driving torque is reduced to an even
greater degree than that of the screw of Fig.
1. Such a screw having a Ilobular inter-
mediate section is especially useful where a
driving torque even lower than that provided
by the screw of Fig. 1 is desired and where
the intermediate section 17 is not needed to
develop holding power as, for example, in
very hard thin plates or in-sheet metal where
the intermediate section as well-as the tapered
poinl;t will be driven completely through the
work.

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 enlarged
driving head 26 corresponding to the head
6 in Fig. 1, and ‘a main shank 27 of circular,
or round, cross: section. A lobular portion 28
is provided at the end opposite the head ‘26.
As shown especially in Fig. 6 the end por-
tion 28 is of arcuate triangular cross section.
The blank '25 may be formed by first sever-
ing a predetermined length of round wire or
rod stock in a cold heading machine, and
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then upsetting-the head portion 26 .and also -

extruding a short opposite énd- section through

130
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a die. orifice of arcuate triangular shape to’

form the ‘section 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.
be given a. length at least equal to the com--

bined. 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 diameter or maximum trans-
verse width of the lobular 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 different
cross ' section, - especially . prepared thread-
rolling dies must.be provided. Two- different
modifications ‘of rolling: dies will be des-

cribed herein.' With either of these forms of:

thread-rolling dies, it is possible to form

" threads on the lobular portion -of the blank

having lobular pitch surface cross sections

while the thread portion on the round part:

of the blanks will have circular pitch surface

cross sections. This is important as will appear
from a consideration of the view of Fig. 7..

In Fig. 7 the line 31 illustrates the peri-
pheral or crest contour of a’single spiral revo-.
lution of thread on the tapered end, for
example, of the screw 5 mext adjacent the
found portion 8. The root of the thread por-
tions which will be formed in a parent body
by the crests of the lobes 11, 115, and 1lc
may be represented by the circular arcs 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
surface 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. The working engagement of the lobes
115, 11c and 11 with the body of the parent
material 15 indicated by the arcs A, B and
C, respectively. 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.
thread is thus held out ‘of engigement with
the metal of ‘the-parent body, the frictional
drag is-held to a minimum and the driving
torque -of the screw is also thus reduced to
a low valiue. For this reason, the screw as
illustrated miay 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 A, B and C is not
so steep thit they will cut chips from the body
being threaded. '

" " The “dotted qkde '35 indicates the root

diameter of the thread formed by a com-

plete revolution of the last lobe 11. Since.
it is 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 also may therefore. 70.
represent the crest diameter of the thread on
such shank portion. S

Since -‘the. portions 23 of the thread: be--
tween the lobes 11 do not engage the metal -

during the thread-forming operation, - thes¢- 75:
portions 23 need -not be perfectly formed
during the thread-rolling procedure. In’ fact,
with some types of screw even the lobes. to-
ward the tip of the work-entering end need - :
not have fully formed: crests. It is important, 80
however that the lobes of the: pitch surface
cross section have a pitch radius of curvature
substantially less than one-half the diameter of :
such cross section. . . ' :

. Referring to. Fig. 7, the dotted line 36 85
represents a typical pitch surface cross sec-.
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 the 360 degiees. In 90
other words, the maximum transverse dimen- '
sion 38 is constant  throughout  the 360
degrees. The radius of curvature of the lobes
of such cross section indicated at 37 is sub--
stantially less than -one-half, and more nearly 95
one-fourth the diameter 38 of 'such cross.
section. With the lobes of the threads thus
formed, the swaging "of the female thread
over the lobular distance A,'B.'ant_I C will

take place smoothly with a minimum of 100
driving effort and without formation of any
chips. ' -

With reference to Figs 8, 9 and 10, a die
40 is shown having a modified die face espe-
cially adapted for rolling the blank 25 of j05
Fig. 5. It is to be understood that g.pair - -
of similar cooperating dies. are required, but.
only one will be described. As is shown most.
cléarly in Fig. 9, the die face in.cross.segs:. -
tion has a first, generally flat, rolling sectivh™ 110
42 for rolling the circular portion 27 of.
the blank 25 and a second rolling section.43- - -
laterally adjacent and inclined to .the.. figghs-.
section for rolling threads on the lobular..~

work-entering -portion 28 of such .bl#hk~ Y15 - S

These sections are shown incorporated imy:a.: -

so-called flat thread-rolling die, .alﬂlohg_@;/:;.l' IRt

is to be understood that the same ‘genetal .

scheme could be incorporated in Totary—er—- - -,

planetary thread-rolling dies.. Each' of the: 120 . - .
two ‘rolling sections: 42 and 43 is provided
with ‘a series of generally -parallel ‘angularly. -
-extending ridges 44 and valleys 45 of a form: -
complementary to that of the root and crest;’ -

respectively, of the screw thread ‘being’ 125 o

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 longi-:

tudinal direction is scalloped or undulating ‘130
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so as to provide a series of bumps 47 and
depressions 48 which form the arcuate sides
and lobes respectively of the thread in the

. lobular portion of the screw. This enables
5 both the round and lobular portions of the
blank to be threaded simultaneously by per-
mitting the blank axis in the round portion

to remain at a substantially constant distance
from the flat die face 42 while the same axis

10 in the lobular blank portion can undulate rela-
tive to the adjacent scalloped die face 43.

In other words, as a screw blank is roled

the length of the die face shown in Figs.

8 and 10, the path of the screw axis will be

15 defined by the flat first thread-rolling section
42 and the second thread-rolling section will
undulate with respect to such path. A screw
produced by the die 40 may have any number

. of sides and intermediate lobes in the work-

20 entering portion thereof, by providing a cor--

responding number of bumps and depres-

sions in the portion 43 for each revolution

- of the blank. However, in screws of small

size, a three-lobed screw is preferable as

25 more lobes will cause the screw point to

approximate too closely to a circular con-

figuration. While it may be preferred to use

. a blank having a preformed lobular end

portion 28, this is obviously not necessary,

30 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. 1 may be made by use of the

same dies as illustrated in Figs. 8, 9 and

35 10, but by the insertion of a blank of circular

cross section throughout, and in which case

the end of the blank will be formed into the
required tapered lobular cross section.

With reference to Fig. 11, a flat die 50

40 is shown having another form of die face and

which is, in this instance, designed especially

for rolling threads upon a blank for the type

of screw shown in Fig. 3 having an inter-

-~ gnediate lobular shank portion in addition to 2

45 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 of the blank

. in the second rolling section 51 of the die
50 facé and thereafter to roll threads on the
-~circular portion of the blank in the first
~—gection 52 of the die face, although both por-
.o tons of the blank are threaded in one con-

- . tinuous stroke of the movable die. Interposed
55 between the lobular and round rolling sec-

. tions -of the die is a short transfer section
53 to insure a smooth continuous die stroke

--at the point where threading of the lobular
“'blank portion ends and threading of the
60 circular blank portion begins. Both  the

lobular and round rolling sections of the die

face -are divided into three subsections, a first
or starting subsection 58 or 161 where initial
penetration of the blank by the die takes place,
65 a second or transition section 59 or 162, and

a finishing section 160 or 163 where the
threads are rolled to their finished form.
As is shown more clearly in Fig. 12, the
lobular rolling section 51 includes a flat sec-
tion 54 for rolling threads on the straight

1obular portion 17 of the screw and an in-

clined section 56 for rolling threads on the
tz:-ipered lobular portion 16 of the screw. 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 there-
with and is permitted to undulate as the
lobular blank portion is threaded.

In Fig. 13 there is shown an end view
of the round blank portion rolling section 52
at its finishing end, including the adjacent
relieved plane surfaced portion 58 which pro-
vides clearance between the previously
threaded lobular tapered section and the die
as the round portion of the blank is threaded.
It is to be understood that the portion 58,
instead 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
includes the end of the finishing section 160
in the lobular rolling portion and the begin-
ning of the starting section 161 of the round
rolling portion 52 of the die face.

As shown in Fig. 15, both the lobular
and round rolling sections 51 and 52 of
the die face are flat in profile in the longi-
tudinal direction of the die, which makes such
a pair of dies considerably less expensive o
manufacture than the partially scalloped dies
of Fig. 8. Also, although the dies of Fig. 8
thread the lobular and round blank portion
simultaneously, the speed at which parts can
be threaded is not appreciably greater than
with the flat die of Fig. 11. :

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
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.

Another limiting factor in the use of the
flat 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-
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
arcuate lobes 30 have a radius of curvature
less than one-half the diameter in the corres-
ponding section. The width through' any
lobular cross section -is approximately con-
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stant throughout 360 degrees so that such

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

.In Figs: 16 and- 17 is shown a machine
screw 64 which may. be made by the method
of ithe present invention, having a round main

shank 61-and a tapered lobular thread-forming-
portion 62 similar to the screw of Fig. 1 but’
terminating -in a blunt end 64. The: thread:

formation 65 has a constant pitch diameter in

the main shank and also has a slightly less

but constant pitch diameter in the lobular

. work-entering portion. The major diameter jn -

the work-entering portion decreases toward

the work-entering end ‘64, however, and the
thread crests 65 become mcreasmgly un~-

finished toward such end..

20

JIn Figs. 18 and 19 is illustrated a blank
67, - required for the screw of Figs. 16.and
17, having a round shank 68 and a tapered

lobular end portion 69 which is illustrated
more clearly by the end view of 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 portiod 76, :a lobular inter-

mediate portion 77 and a. tapered lobular end

. portion 78.

35

- .required for threading the lobular porl:lons

50

60

In Figs. 20 and 21 is shown a machme
screw 70 similar to that of Fig. 16 but having
a lobular intermediate shank portion 71 inter-
posed between the round main shank 72 and

- the lobular thread-forming portion 73, so that

such screw can be formed by ﬂ)read-rollmg

dies somewhat similar to those described with -

reference to Figs.- 11 to 15. The die face

portion 51 would be flat in the transverse:
 directions 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 longitadinal direction with respect to
each other to provide for the closer spacing

of the blank.

As previously explamed with reference to

Fig. 7, it is not necessary that the thréad
crests of the lobes be finished, that is, fully

-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
‘become more fully formed. The lobular thread -
merges.. smoothly “into the round -thread on’

the main shank, .that is, the radius of curva-:

ture of the jobes increases untl it equals’the -

radins of curvature of the round thread. The

“flattened arcuaté sides between such lobes " .
2y i whxch the said second section is laterally . -
- adjacént - the said first section so that when,

disappear - gradually as. the lobular thread
blends -in to the circular shape. = -

Screws madé by the method “of :the present‘ -
" the: finishing énd " of* the said face, a thread "

invention may be of any: general type and

" thread formation. In any case, each such screw
has a’ tapered work-entering section provided. -
with a - series of threaded arcuate - lobes a8

“said second section for the said second secqon.

‘engagément with the said face.

&b

.described tfor accurately forming internal
‘threads with the driviiig torque. suitably mini-

mised, while the thread or threads in the
main cxrcular shank section remote’ from’ the
extremity “are primarily holdmg

ensure maximum stripping st

It is to be understood that, _wh'11e the pre- =
sent invention has been ‘described w1th parti"
cular reference to thread-rolling “dies for the
makmg of certain preferred formis af SCr
it- is not limited thereto but .i§ capabl_e i
other applications coming w1thm the scope
of “the followmg clauns o

(F]

D e

"WHAT WE CLAIM IS —_ '

1. A thread-rolling die for rollmg a con- .
tinuous helical thread on a screw blank having
one portion of circular cross-section .and an-
other portion of non-circular cross section,

‘a)" the said die mcludmg a ridged face
adapted for forming screw threads upon the
application’ of rolling ‘pressure to the blank, |

b) - the said ‘ridged face including a first
thread-rolling seotion- for generating a con-
tinuous helical - thread having circular’ pltch
surface cross-sections on the said one portion
of the blank, - : '

c) and the said face further including a

85

“second thread-rolling section laterally offset

from the said first section for generating a
continuous helical thread having curvxlmear_,__,‘_
polygonal (e.g. triangular) pitch surface cross-
sections on the said other portion of the
blank, as a continuation’ of the thread formed
by the said first thread-rolling section. .

A die according to Claim 1, in which 100
the “said ridged face has a plurdlity of gener- .

95

‘ally parallel” thread-forming ndges extending

angularly across it from the starting end to.
the finishing' end thereof.

3. A die according to Claim 1 or 2, in 105

~which ‘the said second thread-rolling section
' is longitadinally spaced from said first section
" 50 that when the blank is rolled from the "

starting end -to the finishing end of the’ sa1d¢~ -
face;, first' oné of the said sections and then - 110
the: vther of the said sections engages the

- blank. -

4. A d1e ‘according to claim 3, which further

"includes & recessed section” laterally adjacent =
~ to and ‘éxtending the length of the said second 415 o
“thread-rolling section, the said recessed section ~ " .

being sufficiently relieved with respect to thg e

to geherate a thread on the second blank poree. i
tion “while' first blank portion is dfree oﬁf_

5. A'die according to Clami 1or Claim ™"~

the blank is rolled from ‘the starting end to - 125

is rolled Simultaneously on the circular and ", ;
non-circular ‘portions of theé blank. n
6. A dxe accordmg to Claim 5, in whlch )
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stant throughout 360 degrees so that such
portion will roll smoothly between uniformly
spaced-apart rolling die face portions,

.In Figs. 16 and 17 is shown a machine
screw 64 which may be made by the method
of . the present invention, having a round main
shank 61 and a tapered lobular thread-forming
portion 62 similar to the screw of Fig. 1 but
terminating in a blunt end 64. The thread
formation 65 has a copstant pitch diameter in
the main shank and also has a slightly less
but constant pitch diameter in the lobular
work-entering portion. The major diameter in
the work-entering portion decreases toward
the work-entering end 64, however, and the
thread crests 65 become increasingly un-
finished toward such end.

In Figs. 18 and 19 is illustrated a blank
67 required for the screw of Figs. 16 and
17, having a round shank 68 and a tapered
lobular end portion 69 which is illustrated

more clearly by the end view of Fig. 19. -

- Figs. 22 and 23 are similar views illustrating

.25

- a lobular intermediate shank portion 71 inter-

a blank 75 for use in making the screw
shown in Figs. 20 and 21. This blank has a
round shank portiod 76, a lobular inter-
mediate portion 77 and a tapered lobular end

- portion 78.

In Figs. 20 and 21 is shown a machine
screw 70 similar to that of Fig. 16 but having

posed between the round main shank 72 and

-+ the Jobular thread-forming portion 73, so that

35

- required for threading the lobular portions

50

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 flat in the transverse

. directions 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 direction with respect to
each other to provide for the closer spacing

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
formed, especially at the tip of the work-

entering end. This condition is clearly shown - ]
" includes a recessed section laterally adjacent

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 -

. become more fully formed. The lobular thread

55

merges .smoothly into the round thread on
the  main shank, that is, the radius of curva-
ture of the lobes increases until it equals the
radius of curvature of the round ‘thread. The

‘flattened arcuate sides between such lobes -
- 2, in"which the said second section is laterally
" adjacént the said first section so that when

disappear. pradually as the Ilobular thread
blends - in to the circular shape. -

Screws made by the method of the present -
“the finishing end of the said face, a thread

invention may be of any general type and
thread formation. 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 mini-
mised, while the thread or threads in the
main circular shank section remote from the
extremity are primarily holding threads and
ensure maximum stripping strength,

It is to be understood that, while the pre-.

sent invention has been described with parti-
cular reference to thread-rolling dies for the
making of certain preferred forms of screws,

it is not limited thereto but is capable of’

other applications coming within the scope

- of the following claims.

WHAT WE CLAIM I1S:—

1. A thread-rolling die for rolling a con-
tinuous helical thread on a screw blank having
one portion of circular cross-section and an-
other portion of non-circular cross section,

a) the said die including a ridged face
adapted for dorming screw threads upon the
application of rolling pressure to the blank,

b) the said ridged face including a first
thread-rolling section for generating a con-
tinuous helical thread having circular pitch
surface cross-sections on the said one portion
of the blank,

¢) and the said face further including a

second thread-rolling section laterally offset
from the said first section for generating a
continuous helical thread having curvilinear
polygonal (e.g. triangular) pitch surface cross-
sections on the said other portion of the
blank, as a continuation of the thread formed
by the said first thread-rolling section.
" 2. A die according to Claim 1, in which
the said ridged face has a plurality of gener-
ally parallel thread-forming ridges extending
angularly across it from the starting end to
the finishing end thereof.

3. A die according to Claim 1 or 2, in
which the said second thread-rolling section
is longitudinally spaced from said first section
so that when the blank is rolled from the
starting end to the finishing end of the said
face, first one of the said sections and then
the other of the said sections engages the
blank.

4, A die according to claim 3, which further

to and extending the length of the said second
thread-rolling section, the said recessed section

" being sufficiently relieved with respect to the
- said second section for the said second section
to generate a thread on the second blank por- .
tion ‘while first blank portion is free of
‘engagement with the said face.

5. A die according to Claim 1 or Claim

the blank is rolled from the starting end to

is rolled simultaneously on the circular and
non-circular portions of the blank.

6. A die according to Claim 5, in which
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_ from the said starting end and terminating
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&

the surface of the said second thread-rofling

section is of undulating configuration with
respect to the path of the axis of a blank
rolled the length of the said face, such path
being defined by the said first thread-rolling
section.

7. A thread-rolling die for rolling a con-
tinuous helical thread formation on a screw
blank having a work-entering portion of curvi-
linear polygonal cross-section and a shank
portion of circular cross-section such that the
resulting pitch surface cross-sections of the
said thread formation are of curvilinear poly-
gonal configuration in the said work-entering
portion and of circular configuration in the
said shank portion, and further such that the
maximum pitch diameter in the said work-
entering portion is less than the maximum
pitch diameter in the said shank portion, the
said die comprising: .

a) a base and a longitudinally extending
ridged thread-rolling surface,

b) the said ridged surface comprising a
starting end and a finishing end,

<) a first raised surface section extending

at a position intermediate between the said
starting and finishing ends, for rolling threads
on one of the said blank portions,

d) a second surface section transversely
adjoining and substantially coextensive with
the said first section,

e) the said second section being relieved
with respect to the said first section, to pro-
vide clearance between the said second sec-
tion and the adjacent portion of the said blank
when passing over the said second section,

f) a third surface section longitudinally
adjacent the said first section and extending
to the said finishing end.

g) and a fourth surface section trans-
versely adjoining the said third section and
substantially coextensive therewith, the said

fourth section also being longitudinally adja-
cent the said second section and slightly raised
with respect thereto, for rolling threads on
the other of the said blank portions,

h) the said third section being relieved
with respect to the said first and fourth sec-
tions, to provide a'clearance between the said
third section and the previously threaded
blank portion as threads are rolled on the
said second portion.

8. A die according to Claim 7, in which
the said fourth surface section is of slightly
greater transverse width than the said second
section so as to overlap the said first die
section slightly in a transverse direction.

9. A die according to Claim 7, in which
the said first surface section is a constant
distance from the said base in the direction
of rolling of a blank relative to the said first
surface section.

10. A thread-rolling die for rolling a con-

" tinuous helical thread on a screw blank having

one portion of circular cross-section and an-
other portion of non-circular cross-section,
the die being constructed substantially as
herein described with reference to and as
shown in Figs. 8 to 10 or Figs. 11 to 15 of
the accompanying drawings.

11. Apparatus for rolling a continuous
helical thread on a screw blank having one
portion of circular cross-section and another
portion of non-circular cross-section, compris-
ing two dies according to any of the preceding
claims,
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