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COMPLETE SPECIFICATION 

Improvements in Thread-rolling Dies 
We, RESEARCH ENGINEBRING & MANu­

FACTURING INC., a corporation organized and 
existing under the laws of the State olf MasSa.­
chusetts, United States of America, of 459 

S Mt. Pleasant Street, New Bedford, Massa­
chusetts, 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, 

10 to be particularly described .in and by the 
!following statement: -

This invention relates to dies for use in 
the manufacture of screw.s, for rolling helical 
threads on screw blanks, and it !is particularly, 

IS 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. 1048·671 (Applica­
ti.on No. 14563/63). 

20 The sel!f-tapping screws with which the said 
specifi.9tion 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 

25 compared with selif-tapping screws which form 
int~l ,threads by a cutting action, the funner 
screws also have certain well recognised limi­
tations. -These limitations include a high driv-. 

_ .ing. :torque, which frequently makes the 
30 ·. differential between the driving torque and the 

s~pi)~g torque of 8Uch screws so small as 
· ·--.t~use difficulty in driving them into a fully 

~eared po9ition ·in an assembly without ex,. 
.ceeding their stripping torques and thus strip-

35 · ping their .rbreads. This difficulty occurs most 
frequently when screws are driven using clutch­
controlled power drivers such as are commonly 
used m assembly lines, since the clutches 
of power drivers cannot be relied upon to 

40 · disengage each time exactly at the preset 
torque -release value. NaturaUy, such screw 
failures result :in costly production delays. 

Self-tapping screws of the swaging type 

[Prit:e 4s. 6d.] 

have been devised in which the differential 
between driving torque and 'Stripping torque 45 
is substantially increased, principally by pro­
viding such screws with threaded portions cf 
arcuate polygonal cross-sectional shape 
t'hroughout the full length thereof. Although 
effecting a substantial reduction in driving SO 
torque, certain v-ariations of screws of such 
shape have the disadvantage of a stripping 
torque less thall that which may be desired 
in certain appli<:ations. 

In our British Patent Specification No. 55 
1022355 (Application No. 33444/62) a new 
and improved seJlf-tapping screw is described 
which provides a high differential between 
driving and $tripping torque, and more speci­
fically maximum stripping torque, whlie the 60 
driving torque is reduced to a minimum. 
The present invention is primarily, although 
not necessarily exclusively, concerned with the 
provision of dies fur making such screws. 

According to the invention we provide a 
th~d:..rolling die for rolling a ~tinuous? 
helical thread on a screw blank haVJ.Dg on · 
circular cross-section and another portion o 
J'8ffiea .. :ef non-circular cross-section,. 

a) the said die :including a ridged face 70 
adapted for forming screw threads upon the 
application o:f rolling pres8ure to the blank, · 

b) the sa·id ridged face including a first 
thread-rolling section. for generating a con.,. 
tinuous helical thread having circular pitch 75 

. surface cross-sections on the said one portion 
of . the blank,. 

(c) and .tl1e said face further :including a 
second thread-rolling secrion laterally offset 
from the said first section for generating a 80 
continuous helical thread having curvilinear. 
polygonal (e.g. triangular) pitch surface cross- ' .. -
sections on the said other portion of the 
blank, as a continuadon of the thread formed 
by the said first thread-rollin~. section,. 
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In the accompanying drawings, there are 
shown · a numm ()(f iforms of self-tapping 
ScreWs which may be made using dies in accor­
dance with this invention, two forms olf die 

S suitable for the purpose also being shown in 
the drawings; ·the screws themselves are des­
cribed and claimed in our afuresai·d Specifica­
tion No. 1022355 (ApPlication No~ 33444/ 
62). 

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

self-tapping screw; 
Fig. 2 is an end view of the work-entering 

end of the screw shown in F4g. 1; 
15 Fig. 3 is a side elevation of a three-section, 

self-tapping screw; 
Fig. 4 is an end v:iew of the work-entering 

end ·of the screw of Fig. 3; 
·Fig. 5 is a side view of a blank from 

20 which the screw cJf Fig. 1 may be made using 
the dies of the present invention; 

Fig. 6 is an end view of the blank of 
Fig. 3; · 

Fig. 7 is a diagram illustrating one con-
25 vohition df a thread, such as along the line 

7-7 df Fig. l; _ -
Fig. 8 is a. top plan view of a face of 

one of a pair of dies of a form provided by 
the invention, which may be used for making 

30 the screw shown in Fig. 1; 
Fig. 9 is a right end view of the die of 

Fig. 8; . 
Fig. 10 is an enlarged profile of the 

suciace of the die af Fig. '8, as viewed in 
35 the direction of the arrows 1{)--10 af Fig. 

9; - - -
Fig. 11 is a top plan view of one of a 

pair of dies of another If onn provided by the 
invention, which may be used for making the 

40 screw shown in Fig. 3; 
Fig. 12 iS a left end view olf the die of 

Fig._ 11; 
•Fig. 13 is a right end view of the die of 

Fig. 11; 
45 Fig. 14 is a sectional 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 

SO modification_ of a screw 1!Yhich may be made 
using dies in accordance with the present in­
vention; 

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

SS Fig. 18 is a side elevation of a blank which 
niay be used for the screw shown in Fig. 
M; -

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

60 Fig. 20 is_ a side el.Cvation of yet another 
- screw which may be made using dies in 

a'Ccordance with the present invention; 
Fig. 21 is an end view of the screw shown 

in Fig. 20; 
65 Fig. 22 is a side elevation of a blank which 

may be uSC"d !for the screw of Fig. 20; and 
Fig. 23 is an end view ci the blank of 

Fig. 20. _ - · <:,, . 
in the present Specification~, _th._ fVll~ 

definitions shall be applieablf!;, · : /> . •-___ _: - 70 
"Pitch diameter" is ~ ~. a: ~G ~ 

to designate the diameter.,, _tha,t~ is· ~ mtti;_ 
mum width of any sectfu1t ~: ~- -lk" "piteb 
cylinder" or the "pitch1 - c&Je'r-. _ . . __ . · _ _ -

"Pitch cylinder" js, oh a. -~---~ 7$ 
an imaginary coaxial. cylindei: ~1 oi:: \;tlter­
wise, the sui.iface of which woultf ~through 
·the thread profil~$.)::J'lr the projection there!){, 
at such poin~ as --tor:~ tl,le width of the 
groove, or the projection th,ereof, equal to 80 
one-haolf ·the basic pitch. 

"Pitdi cone'' on a taper thread, is an :imag­
inary coaxial ·cone, the surface'of which would 
pass through the thread profiles, or the pro­
jection thereof, at. such points as to make 85 
ithe widtll of the_ ~ve, or the projection 
thereof, equal to one-half the -basic pitch. 
See, .for example, tlle section i;lf a pitch cone 
indicated in dotted .line 36 in Pig. 7. -

~'Pitch surface" is used herein to designate 90 
the sutlf ace of either the pitch cylinder or 
the pitch cone of a thread, as hei'e.inbef ore 
defined. 

'°Pitch surface -cross section" is used herein 
to designate the transverse cross section of_ any 9S 
pitch surface such as that -of the pitch eylillder 
or of .the pitch cone, as hereinbefote defined. 

It will be obsei"ved that the pitch cylinder 
and pitch cone of the lobular portions of -the 
screws herein described are not a to1JDd 100 
cylinder and not a cone of round cross· section. 
The divergence in the case of the cylinder 
arises !from the lobular or arcuate p0lygonal 
cross section of the threaded intermediate 
shank portion, and in the case of the cone 105 
it arises from the lobular or arcuate p~goa&l 
cross -section of the threaded work.::e;nterjng 
portion. _ -· _, ._ --· 

The· self-tapping screw geneni.Uy-.lliµi(;ated~:"-.'' _ 
at 5 of Figs. 1 and 2 is- shown- js.- 'M'\iiiif UO 
a head 6 provided with a .tool:..recei~g r~s: 
7 which. may be of any type. The~ sliaiik -
5 olf the screw consists of a first, mai~ sl@'~~­
hOlding section 8 of cireular .cross sectig,:i -~--, _ 

. and a tapered, lobular work-entenng or thr&d:;.. ~­
!forming section 9 whnse cross-sectional s'°h~pe. 
-is ~<?Wll as be:ing appr?ximately thit~i--".< 
cuMhnear, equilateral mangle._ Bo.th sectiijfir 
are· provided with a conti'.nU()U6 helical --thiaa.'.... -_; , 
10. While the screW" illu8tra-ted is of the ginilet · 120 
point -type, it is understood that the inventicin • 
is applicable to other types of -screWs. 'fhe _­
main shank, as illustrated, ha:s a straight thread· 
formation having constant IiUl:jor, pitch and-' 
minor diameters and circi.tlar cross section; -It 12' 
is to be understood that this is not a limi­
tation in '.that, fur ex:amp1e, the rdund shank -
may bave a gtight up-taper toward the -head, 
if desired. The work-entering or threadM 
forming: portion 9 has a tapered thread for~ 130 

.-·: 

--
:·. 

. . . -~ 
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marl.on having major, pitch and minor dia­
merers ~ively decreasing toward th .. 
work-enll::ring end. 

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

tapered work-entering section 9, the thread 
- 10 establishes a series of arruate lobes 11 

-- whOse radial extent or distance from the screw 
axis- 22 increases progressively toward the 

1()," 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 1!he outside or major diameter of the thread 
· 10 in ·the main shank section 8. 

15 : -A'S previously mentioned, - each lobe H is 
sh0Wll- as :being arcuate and has at its outer 
extt:emity a thread sufficiently develOped with 

_ respect to i13 position relative :to the wotk-
entering end Of the screw to carry out its 

- 20-' tlireadr-forming function, wJlereas the arcuate 
Bides 23· between lobes need riot have a simi­
mly developed. thread because such sides do 
nOt: peilform any thread-forming function. It i.s 
important _that the sides 23 ·merge smoothly 

25- and -gra'dually with the lobes 1'1 in order that 
the lobes may carry out their swaging tfunc­
tfon _ without cutting chips from the wa11s of 
the · pilot hole with which they are in mc­
'tionli!l ciontact. The arcuate lobes 11 have a 

30>_ pitch radius of curvature substantiafly less 
than one-half .the pitch diameter in the cor­
responding cross-section; and also less than 
one.-Jralf the :distance .from the screw axis 22 
to the lobe extremity, to reduce the frictional 

35- contact -benveen 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 ctiJNature greater than one-half of 
the pitch diameter in the -corresponding cross 

40 section. 
I1 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 

45 · in- thin metals as compared with that of one 
ha.virig ·a roun'Cl main shank. Full thread 
engagement ·with the female thread in the 
parent 'body is ·limited, in the ·case of an 
al'li:'uate triangular shank, to the lobes only, 

50 .- with . only limited overlapping _of threads or 
---- threm.'engagmrent occurring along the arcuate 
'SiaeS ·between Su.ch lObes. However, with a 
- round ·-shank,. maXimum thread engagement is 
-~cted ·throughout 360 degrees. · Thus the 

'5 screw ·Of ··Fig. 1 represents an optimum in 
a sellf-tappiiig screw in that the main shank 
is shaped- like a· conventional screw to provide 
maimum holding power and the work~ter­
ing: end is shaped to provide a minimum driv-

60• iog-· trirque. · 
- 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· ·U having- a• tool-receiving recess 14. 

65- The sciew·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 arctiate 70. 
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 75: 
end 16. The thread formation in the main 
shank section 15 has circular cross sections 
while· the cross-sectional shape of sections 16 
and 17 is shown as !being appro:x:imately that 
of an arcuate equilateml triangle establishing so: 
lobes 19 with :interniediate 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- SS: 
jacent such section is the same as tha.t of 
the lobes in the section 17. The radial extent 
of the lobes in the section 17 is such that 
they define, when rota:ted, a circle whose ,dia­
meter is approximately the same as that of 90. 
the outside or major diameter of the thread 
18 in the circular holding section 15. Each 
lobe 19, at leas.t in the tapered section 16, 
has ·the fWl<:tion of swaging a portion of the 
thread in the workpiece _and is areuate with 95" 
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 arcilate intermediate sides 24 of the lOQ 
screw of ·Figs. 3 and 4 do· not effect any 
frictional engagement ,with the walls of the 
pilot 'hofo, and since they are continued over 
an intermediate portion of the screw shank, 
the driving torque is reduced to an even 105 
greater degree than that of the -~ew of Fig. 
1. Such a ·saew having a lobular inter­
mediate section is especially useful where a 
driviitg torque even lower than 'that provided 
by the screw of ·Fig. 1 is desired and where 110 
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 
point will be driven completely through the 115 
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 120 
6 in Fig. 1, and a main• shank ·27 of circular, 
or round, cross -section. A ·lobular portion 28 
is provided at the ·end Of'posite the head ·26. 
As shown especially in Fig. 6 the end por-
tion 28 is of arcuate triangular cross section. 125 
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 
then upsetting-the head portion 26-.and also 
extruding a short opposite end section ~ough 1~ 
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a die orifice of arcuate triangular shape to· 
form the ·section 28. 

For. :Jl'laiiufacturing the screw shown in 
Figs. 3 and 4, a blank will ·be prepared. 

5 similar to· that shown in Figs. 5 and 6 
ex:CC\'t. . 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. 

10 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 substimtially constant throughout 360 
degrees around this blank portion even 

15 though it is . not round. Threads may be 
rolled on such blariks although, due to the 
fact ·that the two portions are of different 
cross· section,· ·· especially . prepared thread­
rolling dies must. be provided. Two· different 

20 modifications of rolling ' dies Will be des­
cribed herein. With either of ithese forms of' 
thread:..rolling dies, it is possible to form 

·threads· on the lobular portion-~. the -b~ 
having lobu1ar · pitch surface cross sections 

25. while the th~d portfon on the roUlld part 
of the blanks will have cirCular pitch surface 
cross sections. This is iinportant as will appear 
from a consideration of the view of Fig. 7. 

In Fig. 7 the line 31 illus~tes the peri-
30 ,pbera,l or crest eontour of a siri.gle spiral. revo­

lution of thread on the tapered end, for 
ex:aiilple,. of :the screw 5 next adjacent the 
round p0rtion 8. The root of the thread por­
tions which will be formed in a parent body 

35 by. the crests of -the lobes 11~. llb, and llc 
may _be represented .by the ci~ar arcs 32, 
33 · and · 34, the e~t of which may .be 
furth~ represented by the aros D, E and F. 
From the crests of the-lobes the screw thread 

40 recedes from contacting engagement with the 
surface of the thread formed in the parent 
body :and ~ence :there is ·no frictional contact 
throµghout the entire extent of the arcs D, E 
and F. The working engagement o.f the lobes 

45 Hb;-1.lc and ll.with the body·of the parent 
material is indicated by the arcs A, B and 
c~ z:e8~vely .. ~t "?ill be obserV:ed -~t the 
total engagemeIJ,t amounts· to approxi~tely 
tw~ty-five _ pei: cent of ithe total . penpheral 

50 extent of the ·screw ·thread.· Due to the fact 
that llpproximately three-fourths of the screw 
ithtead · is· thus held out: of engagement With 
the metal of . die .. parent body, the" frictional 
clrag_ iS -.held to ·~ m~um arid the driving 

SS torque :of_ th~ ~ew IS_ also thus reduced to 
a low value; For this reason, the screw as 
ill~te~ J:$y ~dily be driv~- throu$h rela­
tively· thick µi~l ~l:>ers ~th a very. low 
dri\~ing torque requirement. At th~ same ume, 

60 the angle . of in~lina~on :of the threa~. por­
tions ever ·the distances A, B and C is not 
~ steep ~t they- "7ill t:Ut chips from the body 
bein threaded. · · -~e -dotted circle ·35 indicates the root 

65 diameter of the thread formed· by a· ·com-

plete revolution of the last -lobe lL Smee. 
it is assumed ·that the· line 31 represent$ the 
last lobular thread before it merges intc:> 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. 

Since the. portions 23 of the thread be-· 
tween the lobes 11 do not engage the metal 
during the ·thread-forming operation, · these · 75 
portions 23 need not be perfectly formed 
during the thread-rolling . procedure~ Jn· fact, 
with some types of screw' even the lobes. to~ 
ward the ·tip of the· work-entering end need 
not have fully :fomied ¢rests. It 1s importailt, 80 
however that the 'Jobes of the. pitcli sunface 
cross sectj.On have a pitch radius of· curvature 
substantially less than oo.e-balf 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, o~ the · 
tapered w0rk-entering end 9 of the screw 5. 
This pitch surface ttoss section :is of uni.., 
•form width thrOughOlit · the 360 degrees. In 90 
other words, the maximum transwrse dimen-
sion · 38 is con8tant ··throughout the 360 
degrees. The radius of· curvature '.of the fobes 
of such crOSS section . indicated at 3 7 is SU~ 
stantially less thari -onC:,half, and more nearly 95 
one-fourth the diameter · 3 8 of' · slicll cross 
section. With :the lobei; of the threads thus 
formed, the sw'a:ging of the female thread 
over ·the lobular distance A, B · and C will 
take place smoothly with a minimum of 100 
driving effort and without formatioo of any 
chips. . · 

With i:eference to Figs ~' 9 and 10, a die 
40 is shown having a· modified· die face espe-
cially adapted for rolling the blank 25 of 105 
Fig. 5. It is t;o be understood that )l.-pair 
of· similar cooperating dies. are requifed,_ . .but .. 
only" one will be·described. As is Shown" mo8t. -
clearly in Fig. 9;, the die face inc cross-~~.:> . 
tion has :a first, generally flat, rolling secti'Ob' 110 
42 for rolling·· the circular porti<>:n 27 _of. 
the blank 25 and a second rolling section.::43- · 
laterally adjacent and inclined to the fiQ!p.< 
section for rolling threads on the lobular ··7 -· ~ 
work-entering portion 28 of such . b,l'iffil,io,.- rts·· 
These sections are shown incorporatftd · in.r-·a• · 
so-called fl.at 1f!read.;.rolling die, althOo.g~:-··· 
is to be underStOod that the same geii~ . 
stjieme could be incorJ.)Otated in rotiil'f""6~~ 
planetary thread-rolling dies. F.aCh • of the' 120 .. 
1WQ rolling sections: 42 and 43 is provided- · 
·with . a . series of.· generally . parallel ~angularly: . 
extending ridges 44. and valleys 45 of a: form: 
complementary t<t that of the riJot arid crest;: 
~pectively, of the screw thread: _;being' 125 
rolled, at least in the finishing secti0n 46 
of" the dfo face as shown iil Fig. 8. . : · 

Hawever, ·as shown iii Fig. 10, the iilcliiled 
rolling section 43. of the die !face in the foilgi-; 
ttlciinal direction: is scalloped or. undulating 130 

i. . -·· ··~·.. -:... .. 

"·:..:.:-::" 

·"' 
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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 df 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 fiat 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 roHed 
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 intennediate lobes in the work-

20 entering portion thereof, by providing a cor- · 
responding ntimber of bumps and depres­
sions in the portion 43 for each revolution 
of the blank. However, in screws of smal:l 
size, a three--lobed screw is preferable as 

25 more lobes w.ill cause the screw point .to 
approx:imate 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 Olf 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-

-mediate lobular shank portion in addition to 11 
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 lobul-ar portions of the blank 

.. in the second rolling section 51 of the die 
50 lface and thereafter to roll threads on the 

. cimuar portion of the blank· in the first 
~--sectiQri 52 of the die .face, aithough both por­
, ... ti~s· df the blank are threaded in one con­
< -~ tinoous stroke Olf the movable die. Interposed 

SS between the lobular -and round rolling sec-
tions .df the die is a short transfer section· 

· S13 to ·insure a . smooth continuous die stroke · 
,: ~at the point where threading of the_ lobular 
... ·bl~ 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 Su-bsection S-8 or ltil where initial 
penetration of the blank iby the die takes place, 

65 a second or transttion section 59 or 162, and 

a finishing section 160 or 163 where the 
threads are rolled to their finished fonn. 

· As is shown more clearly in Fig. 12, the 
lobular rolling section 51 includes a fiat sec-
tion 54 for rolling threads on the straight 70 
lobular portion 17 of :the screw and an .in­
clined section 56 for rolling threads on the 
tapered lobular portion 16 of the screw. In 
-addition, a relieved plane die surface 57 is 
provided adjacent the ridged die face 54 75 
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 80 
of the round blank portion rolling section 52 
at its finishing erid, including the adjacent 
relieved pl-ane surlfaced portion 5 8 which pro­
vides clearance betWeen the previously 
threaded lobular ·tapered section and the die 85 
as the rouiid portion of the blank is threaded. 
It is to be tinderstood that the portion S-8, 
instead of being relieved as shown, may be 
provided 'with thread ridges the same as 
are provided on the section 52. 90 

Fig. 14 shows the transfer section 53 which 
includes the end oif the finishing section 160 
in the lobul-ar rolling portion and the begin­
ning of the starring section 161 of the round 
rolling portion 52 of the die face. 95 

As shown in -Fig. 15, both the lobular 
and round rolling sections S 1 and S 2 of 
the die face are fl-at in profile in the :longi­
tudinal direction of the die, which makes such 
a pair of dies consic;lerably less expensive to 100 
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 105 
with the fiat die of Fig. ll. 

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, 110 
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· rollii;ig operation to 
maintain the blank in a constant orientation US 
relative to the dies as the blank is rotated. 

Another limiting :factor in the use of the 
:fiat dies of the type illustrated in Fig. 11 
is that the cross-sectional shape at the lobular 
blank portions should -be such that they may 120 
·be rolled smoothly between a pair of rela­
tively uniformly spaced die faces. Specifically . 
ref erring again · to Fig. 6, the lobular blank 
portion is af arcuate equilateral triangular 
shape having ·· arcuate sides 29 merging 125 
smoothly with the areuate lobes 30. The 
arcuate lobes 30 have a radius of Curvature 
less th-an one-half the diameter in the corres­
ponding section. The width through· any 
lobular cross section is approximately con- 130 
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stant ithroughout 360 degrees so that such· 
portion will roll smoothly between uniformlY 
spaced.:;apart rolling die face portions. 
~Jn FigS,, lo and· 17 is shown a machine 

S screy.r 64 which.may be made by the .method 
ofit.h~ present Invention, having a round main 
shank 6l and a tapered -lobular thread-foiming 

s })9,t'!ion 62 similar to the screw of Fig. 1 but · 
terminating in a blunt· end 64 .. The thread 

10 formation 65 has a ~o,nstant pitch diameter in 
the main shank and also has a slightly less 
bu~ constant pitch diameter in .the lobular 

.. · work-entering portion. The major diameter in · · 

. ~~cribed for accurately forming internal 
threadi;. wi"'th the driving tor.que suitably mini­
mised, while the thread or .threads :in the 
main citcUlar shank section remote' .from: ·tlie 
extremity ·a:re primarily. hol~ng.··flif~lldtaii~. 10 
ensu~ maximum stripping st~. · ·., · '; 

· =It 1s to be understoo4 that, ~hi~~ $~, ~. t 
sent invention has been 'described With' parll~ ·· 
cular ief ei'ence to th'read..:roI.fing: '~tes for · die 
making of certain prdeiied fonrts Of s~;;' 75 
it· is not linrited thereto but'.~ 'capiibie:" 1of'. 
other applica?a:ns C?Iriing . wiihi~. the sc{>pe:' : .. ~7 
of the follOWJ.ng clauns. . . _ · · : :. ~··:· · .;.· 

the work-entering portion decrea~s tow~ 
15 the work-entering end ·64, however, and the ·WHAT WE CLAIM IS : -

!thread crests '.65 become increasingly· un-' l. A thread~olling die lfor rolling a con- 80 
finished toward such end. tinuous helical· thread on a. screw 'blank having ·· 

Jn Figs.- 18 and 19 is illustrated a b\ank one portion of circular cross-section .and an-
67 . required for the .screw of Figs. 16 and othet pOrtion ·Of 1,1on-circub!.r cross section, . 

20 17, having a round shank 68 and a tapered a) the said die :including a ridged ~ace 
iobalar end portion 69 which· ig iUustrated · · adapted· for · 1forming screw threads upon the 85 
more clearly 'by the end view of Fig. 19, applitatlon'.of rollfug ·pressure to the blarik, . 

~ :' ·Figs. 22 and 23 are similar views illustrating b) · the said ·ridged iface including a first· 
. a blank 75 for use in making the -screw ·thread:..rolling seotion for generating . a .. con-

25 · shown in Figs. 20 and 21. This blank has a tinuc>us helical · thread having cirfUlar pitch 
.round shank portiorl 76:. a lobular inter- sutlface cross-sections on the s~id one portion SIG 
mediate portion 77 and a. ·tapered lobular end of the blank, ·• . . . . 

.:•portion 78. c) and the said face further including a . 
In Figs •. 20 and. 21 is shown a machine second thread-rolling section laterally offset 

30 screw 70 similar to that Of Fig. 16 but having ifri:>m the said first section for generating. a 
a lobular intermediate shank portion 71 inter- continuous helical thread ·having curvilin~r- . 95 
posed between the round main shank 72 and .polygonal (e.g. tria:ngular) pitch· surface cros~ · 
the fobular thread-forming portion 7·3, so that sections o:n the said other portjon of .. me .. 
such screw can be !formed by thread-rolling blank, as a continuation Of' the thread formed 

35 dies somewhat similar to those described with· ·by the said first thread:-rolli11g s~oll. .. ·. · · · · 
reference to Figs. ll to 15. The die face 2. A die according to Claim 1, in which~ .. "100 
portion '51 would be flat in the transvenie · .the said ridged. !face has a plur.llity o;f gener­
.directions however, like the face portion . 52, ally parallel · thread-forming ridges · eX:tending _ 
and 'the ·.pair. of ·.dies could be mounted in angularly across it from the starting end . to .. 

40 the machine in a tapered or 'inclined relation the finishing end thereof. . . . 
in the long'ittidinal direction with respect to 3. A die accOrding to Claim i or 2, in ·105 
each other to provide :for the closer spacing which 'the said second· thread-rolling section 

. required for threading the lobular portions · is long.inidinia:lly spaced from said fizst section 
of the blank~ · ·· so that when · the blank is rolled from. .tlie .. ~ . 

. As previously explained with reference to startiiig end to the finishing end of the· 8a{d;.~ . 
Fig. 7, it is not necessary that: the thread face;. first'0ne of. th~ said seotioris ancfthen ~110 
crests of the lobes be finished> that is, fully the Other df the Said · sections engages the - . :..· 
formed, especially at the tip of· the W"Ork;.: blank: · .. _. 
entering end. This condition is clearly shown - · 4: A die acci>rding to claim 3, which ifu~ ... 

SO in the screws shown in Figs: 16 and · 20. · · includes a·' recessed section Ia:temlly adfaC'ent : 
However, . as the. thread approaches the shank to and' 6c:tending the length of _the said secon.(f ..J,15 
portion. of the scre\\r, the crests Of the lobes···· ·thread-rolling section? the said recessed ~on-~ -;.;.,. _ 
.become more folly formed~. The lobulat ·thread . · being . sufficiently relieved with respect t<> .~t" · "°' . · 
merges .. smoothly·. into the round threa:d on: ·said second section for the;said secorid se.ct.iofr:t:.-:-- .· 

55 the main fillank, . that· is, the radius Olf cum_• to generate a 'thread on the second blan)t .po~~-~,..· 
ture o'f the lobe& increases until it equals· the · tion ·while ·firsf.blank portion is free of .:120 
radius of curvature <1f the round 1:hread:· The · engagCinellt with the ·said faee. . .. · · · · · · · .,.:;;:_;:;-:;: .. 
flattened arcuate sides ·between· such lobes· 5. A'die accOrding to Claim: 1 or.Ci~iq('';~ ._, 
disappear gradually as the ·lobular thread ·.' 2, iJFwhich the said second section is laterilly · , 

60 blends. in to the .circular shape. . ' . adjacent_ the said . 'first ~ction. so _that. when, '··· 
Screws made ·by the iriethod·-of the present··. the blanlt iS rolled ·troiJ:i the starti,ng CAd tR. ·,J25 

invention may ·be of any ' general· type' and: ithe :finishing· 'end·· of· the said· lface; a th~ad'" · _ 
thread formation. In any case, ea:ch such screw is rc;Hed 'Simultan.e(>'usly on th~ cirCil~~ ~11d~ t<. ,. · 
has a· tapered work-entering section provided· non,,,circular ··portions· of the blank. ..·· · · · · • ·.. • ·: 

6S with a· series of threaded arcuate lobes· as 6; A die· acoord~ng 'to Oaim 5? fo. which~~ .. ~_: 

. , .. 

·:..: . 
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stant throughout 360 degrees so that such dcrscribed for accurately forming internal 
portion will roll smoothly between unifomily threads. with the driving torque suitably mini­
spaced-apart rolling die face portions. mised, while the thread or threads in the 

~ ,In Figs. 16 and 17 is shown a machine main circular shank section remote from the 
S screw 64 which may be made by the method extremity are primarily holding threads and 

of..t;he present invention, having a roitnd main ensure maximum stripping strength. 
shank 61 and a tapered lobular thread-forming It is to be understood that, while the pre-. 

70 

. potf.ion 62 similar to the screw of Fig. 1 but- sent invention has been described with parti­
tenninating in a blunt end 64. The thread cular reference to thread-rolling dies for the 

10 formation 65 has a ~o.nstant pitch diameter_ in making of certain preferred fonns of screws, 
the main shank and also has a slightly less it is not limited thereto but is capable of. 
but constant pitch diameter in the lobular other applications coming within the SC9pe 
work-entering portion. The major diameter in · of the following claims. 
the work-entering portion decreases toward 

7S 

..... 

15 the work-entering end 64, however, and die WHAT WE CLAIM IS: -
'thread crests 65 become increasingly un- 1. A thread-rolling die for rolling a con- 80 
finished toward such end. tinuous helical thread on a screw blank having 

In Figs. 18 and 19 is illustrated a b\ank one portion of circular cross-section .and an-
67 required for the screw of Figs. 16 and other portion <1f non-circular cross section, 

20 17, having a round shank 68 and a tapered a) the said die including a ridged face 
lobular end portion 69 which is illustrated adaptec:i for forming screw threads upon the 85 
more clearly by the end view of Fig. 19. · application of rolling pressure to the blank, 

.;' Figs. 22 and 23 are similar views illustrating ·b) the said .ridged face including a first 
a blank 75 for use in making the screw thread-rolling section for generating a con-

25 shown in Figs. 20 and 21. This blank has a tinuous helical thread having circular pitch 
round shank portiorl 76, a lobular inter- sumace cross-~ections on the said one portion 90 
mediate portion 77 and a tapered lobular end of the blank, 

. : · portion 78. · c) and the said face further including a 
In Figs. 20 and 21 is shown a ·machine second thread-rolling section laterally offset 

30 screw 70 similar to that of Fig. 16 but having from the said first section for generating a 
a lobular intermediate shank portion 71 inter- · continuous helical thread having curvilinear 95 
posed ·between the round main shank 72 and polygonal (e.g. triangular) pitch surface cross­

--·-the Jobular thread-forming portion 73, so that sections on the said other portion of the 
such screw can be formed by thread-roUing blank, as a continuation of the thread formed 

35 dies somewhat similar to those described with by the said first thread-roJiing section. 
reference to Figs. 11 to 15. The die face · 2. A die according to Claim 1, in which 100 
portion '51 would be fiat in the transverse the said ridged iface has a plurality of gener­
directions however, like the face portion 52, ally parallel thread...forming ridges extending 
and the pair of dies could be mounted in angularly across it from the starting end to 

40 the machine in a tapered or inclined relation the finishing end thereof. · 
in the longitudinal direction with respect to 3. A die according to Claim 1 or 2, in 105 

45 

each other to provide :for the closer spacing which the said second thread-rolling section 
. :required for threading the lobular portions is longitudina:lly spaced from said first section 
of the blank. 50 that when the blank is rolled from the 

As previously explained with reference to starting end to the finishing end of the said 
!Fig. 7, it is not necessary that the thread face, first one of the said sections and then 110 
crests of the lobes be finished, that is, fully the other Clf the said sections engages the 
formed, especially at the tip of the work- blank~ 
entering end. This condition is clearly shown 4. A !fie according to claim 3, which further 

50 in the screws shown in Figs. 16 and 20. · includes a recessed section laterally adjacent 
However, as the thread approaches the shank to and extending the length of the said second 115 
portion of the screw, the crests of the lobes : thread-rolling section, the said recessed section 
become more folly :fonned .. The lobular thread · being . sufficiently relieved with respect to· the 
merges . smoothly into the round thread on_ said second section for the said second section · 

55 the. main shank, that is, the radius of curva_- to generate a ·thread on the second blank por- ... 
ture of the lobes increases until it equals the tion ·while first }?lank portion is free of 120 
radius of curvature of the round ·thread~ The ·engagement with the said face. 

·flattened arcuate sides between such lobes·· S. A die according to Claim 1 or Claim 
disappear gradually as the ·lobular thread ·. 2, in.which ·the said second section is laterally 

60 blends: in to the circular shape. · · adjacent the said first section so that when 
Screws ~de by the method of the present · the blank is rolled lfrom the starting end to 125 

invention may be of any general type and the finishing end· of the said face, a thread 
ntread .formation. In any case, each such screw is rolled simultane<>usly on the circular and 
has a tapered work-entering section provided non-circular portions of the blank. 

65 with a series of threaded arcuate lobes· as 6. A die according to Claim 5, in which 

•. 

... ,·:;:;·: .. .. . 

~:. :.· .· 
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dte surface of the said second thread-roiling 
section ii; of undulating configuration with 
respect to the path of the axis of a blank - -··""*'' rolled the length of the said ;face, such path 

. -~ . . 5 ~g defined by the ·said fkst thread-rolling 
section. 

7. A thread-rolling die ifor rolling a con­
tinuous helical thread furmation on a screw 
blank having a work-entering portion of curvi-

10 linear polygonal cross-section and a shank 
portion of circular cross-section such that the 
resulting pitch sur.face cross-sections of the 
said thread formation are of curvilinear poly­
gonal configuration in the said work-entering 

15 portion and of circular configuration in the 
s.aid 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 sul'lface, 
b) the said ridged surlface comprising a 

. IJW'ting end and a finishing end, 
25. · c) a first raised suilface section extending 

. from the said starting end and terminating 
at a position intermediate. between the said 
-star.ting and finishing ends, !for rolling threads 
on one of the said blank portions, 

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

:fourth. section also being longitudinally adja-
cent the said second section and slightly raised 45 
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 50 
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 55 
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 sul'lface section is a constant 60 
distance from the said base in the direction 
of rolling of a :blank relative to the said first 
sur.face section. 

10. A :thread-rolling die !for rolling a con­
!l:inuous helical thread on a screw :blank having 6S 
one portion of circular cross-section .and an­
other portion of non-circular cross-section, 
the die beiri.g constructed substan·tially as 
:herein described with reference to and as 
shown in Figs. 8 to 10 or Figs. 11 to 15 of 70 
the accompanying drawings. 

11. Apparatus for roliing a continuous 
helical thread on a screw blank having one 
portion of . circular cross-secti0n and another 
portion <i non-circular cross-section, compris- 75 
ing two dies according to any of the preceding 
claims. 

e) the said second section being relieved 
with respeot to the said first section, to pro-

35 vi.de clearance between the said second sec­
·tion and the adjacent portion of the said blank 
when passing wer the said second section, Agents for the Applicants,. 

tf) a third surface section longitudinally STANLEY, POPPLEWELL, FRANCIS 
adjacent the said first section and extending & ROSS, 

40 to the said finishing end. Chartered Patent Agents, // 
g) and a lfoutth sul'lface section trans- 9-11 Cursitor Street, 

versely adjoining the said third section and Chancery Lane, 
I. subs1:1mtially coextensive therewith,. the said London, E.C.4. 
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