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Consequently, an |rrproved locking action of the holding section B thr @
with the thread fornmed in.the workpiece P will be provided. Also on th
work-entering section A intermediate the tapered thread formation and-t he

tip 26 is a prlet thread 44 whi ch maybe beSlWiShread formation of 25 5

one or nore tyris, ﬁwgngggq%ﬁjchﬂs]l’%aﬂwﬁhmﬁg&gﬁ hF@{Q@% Qfﬂél%'&f(;&ﬁﬁﬁpered

thread 25 formatlonm ,otﬁ@ 4471's not
tapered but is of uni fdr}mswhdtvltktelntenugkwtﬁn, ﬂﬁﬂnaxﬂmsandsminhmtm ‘Bhalations K
Figure 5, which ill utkp %mt ﬂ}s BroLas e rf@ Sas.having ‘a crest dianeter 5
approxi matel y the sane egs P hole 46 in the vvorkpr ece. The .
one or two tur e of pi 'Ilte lﬁ [rﬂﬁtdarﬂ‘lmhﬂﬁlui Ibbdla’tlohhﬁ (&ﬁressed in millin@tens) dr tif t he .
screw axi s 22 appr oxh%tl&a# tmm 6 O‘IV%ngl tu(dl nal axis or center . 30 line

of the workpi eﬁ‘g hol e % ocki ng of the screw during

;ﬁ%én 10
begi nning of the threa ﬁtgra@@edfaaumon thedrRentbrl &10ﬂ4ma'3'| ddnERs t-he

amount of end pressuummrt atpMofthesrbﬂqpiecQ heartghw 1 b atm bﬂde el crest |

¢ P;lg #%0 o
dl amet er Of the pl l OE 10! % ybe s ICICnt SU ﬁm tgn{% erein Tgl l ess .
than the pitch,di ama :‘%hw ngactlo @rf% ﬂﬁhtamount 15

35 Figures 8 and 8a sthowlit mrbaenbeded V\/m ch the referred am)unts of

| obul ation in the sec Sgdé‘a \% \ral ue
K, whichis a rreasur he ,ﬁgﬁﬁ {fﬁﬂg’n a’f,‘] tﬂ ’}cﬁféh ue of
tte twie Qﬂle d]

K or |obul atiopg @dmum thin the dilidrs Of 20

the thread 40 atm ving @deﬂdeamh:? utwgdly bromthethe sme ?aanallelb t he
circle 48 that inscr bgyr{’gsm ‘;t'ﬁ’(ﬁ e 8a.
l .

This val e of Kis p égéra qrigu
area, abbrevi ategd assrﬁmﬁ:clﬁbs uspectm §§lesdu¢ofdﬁr msmst

root and pitch) the f t E
the ari t hmetic nmean Te; reéggged(%n%ﬂ}ueﬁlasﬂ %mn& %ﬁzgﬁh{g Te rese c1 1€s
thread. For a thr eadredn‘uohshipwfa-randrk)mkmntfomgw mosm thrhealmearre

except that =430t he 34R. Aspitapayibe r atign ARKL21m ) r 00t 30
di aneter at a |abe | % Iy F‘W@‘h °'%“'sﬁfeh$t°$mp§¢1 © gifele: é‘f’gﬂﬂ ally
straight l[ines 50 and BEuthve t&o&pfemre stréss,Sdendted asViE nfay Be dexive B dsikdy
conput ati'on of the sthcee-s ea\ldtlttnenctbrelateslmhtthb arf pova(and may, forar i o% '

known | obul ar a?ﬁcuat ﬁgﬁu@?ﬁ‘” ‘ %@ efe A%Kegg%%

Fi ne and Nati onal rggaeegr]qgu 95|°gsp 7. AGShimle [tRHR t

metric sizes. A scattrmdllln ObilaspetyrE@E@ﬁmxle’rmwa)d timts lowd Pod2apUsing tired
produced the |ines 5ErovsXieifesmuler e approxinately at the boundary of .the
spread of points plotted. In each instance_the l.obul ation was unif.orm .

t hr oughout . Egequently for eacr}_D 55/ _PRr (va,fm "t'he .ordi nat e - ext endi ng
bet ween plots and 52 represents$s the [§ n@er)o Bl 58/maxi mum and m ni rrum :
| obul ation for the work-entering section A. That sanme ordinate. |line.

ext ended downwardly fQafbé dateriidea thdt 'Te8g6 hisorH6143loviabdalspr oduce the

mexi mum and m ni mum | obiEdr & ideterrhination hef merimiim geomprestiven stivsy ghe kg Hetz . _
particul ar screw, Li§iuatiqnhelowsmahe used: ; ° 555umed. that pl ots 54and 56 are

al so substantially 60" straight. |i nes '
60 It has been found that the shap etm% ? |,if PER. E3( )substantlally 0. 042
and the line 50 intersects the.zero Tine poi nt 50a which is
0.5 mllineters. The line 52 intersects the zero p0| nt for DSA at 52a

which is 0.04 nilli and esl 2 .
0.020. Line 54 eprrT?I sa el esasa Ve m ge %:éf:lgl%l&ﬁ[&t esjt @t i on 45 _
has a sl ope of subst andr |aashi r&rﬁlﬁﬁ umndbngﬂxtoertlsmtw which Would teed tworaise G 5
1,519, 755 o maxnmum stress Nevertheless, even doublggmg\mapmsgétrgﬁ itscvyplllvgthg‘ SO

0.04 mllinetergg. Fi Hgqu‘ ofé%em%g?gl "‘SikP@FetAE add EHAsh) 88 the screw of the 50

f)resent mventton compared with (1) standard tri-lobular screws havmg uniform
bulation in the holding and thread-forming sections (designated T e I), and (2)
screws having a lobular thread-forming section and circular ho ding sections
(designated Type II). Specimen screws were tested in weld nuts of Rockwell B- '
55 hardness of- 82—84 having a 0.280 inch (7. ll mm) pllot hole diameter. Screws were 55

iFee. ao' '|s




W

. English) on the_scréw of -thé’ 50 preséhi

in

intersects the origin 56a of the graph of Figure 8. Thus, the work-entering

section, the naxr mum and m ni rum | obul ati ons K (expressed in mllinmeters)
Moodmum K = 0042 DSA + 0 05

5 Mnimum K = 0.020 DSA + 0.04 The maxi rrumand m ni mum | obul ati ons K

(expressed in millineters) for the holding section areas follows: Maxr mum

K =0, 6 DSA + 0.04 10 : M ni rum K = 0. 00 SA

10 Th ange of l|obulation .in the work-entering jon may vary dependi ng
upon- mat eri al of 'the workpiece. In any event; | obulati on can be
desi- ned to favor Iow torque t '5?997@5”9 On the other hand, the | obul ation

sufficlieont <such that thpq es t herein
are defl e:omardll;suznaﬂl&—ellij(ﬂ 79xl _'j"a dmedeluaxl mehcm@sa&bre@aﬁtsvme h t h&wor kpi ece.

“For -t hi n 3Fmet P =0.305mq Earitherdyed be needed: Wth
o her AR s B Hh T R 5
val ge K=BeddioR A. m&r\nsa ia epehoiastance lis. dpproximately €3

@t 1'on.that™ can. be fabri cat ed

~and measured. The.suitability: %ﬁ%s K-value may be verified™sy anal ogy

with-the 20 - contact stress en cyI inders: of “different dianmeter, one
rolling wthin SHERTINGEND PRESSURE:havi ng a I oad applied radially outwardly

" through the .cent er oﬁ“}ﬁ&‘snal ler.circle, g\é this analogy it is believed
3

t hat the radl ‘al forc 51 roIIrng cyI s is anal egous to the radi al

" conponent. of for cpbuq&sthe_ﬂem&ad enggﬁhﬁg 't%e%hb ng thread where el astic

materi al s. are i

Iarger and 25 .

._'sn'aIIer circles CI e} have d|| Rand r- respecltrvely ‘The value of K
- represents 25 the’ out of nd ‘of the- Iobular
- ‘the centers of .theé6gi rcles 1aeaoresent et by P.. T.‘bﬁl elastic deflection of the
- cylinders represented by cifec]es @ and C2 i s assurred as-the value K 'If

fformand the | oad through

K=0. 0025 DSA, then6K— 005R:* € - reI at'i: nshr i o"f3 r- and R is known for a

gi ven K. 'j_Th:'u_s",'} f or §K=. 005R, 35tfhe val'ug 730 © .r3,198134R "Also it may be

readily derived fr%mthe known:equat.i on a2=K ( 2f Ky 30 that the cbntact

zone a=. 099R where’h i:s t he24mal-f. .chorttof -t he 5c!rzrcl e C2 shown in Figure 8b.

" The aver age unit ce;rpressrvn5stress “@enot ed: aﬁsT ‘may be derived by using

t he so- called Hertz equati.gns: and reI ated .material \vhich.are known and may,

“for 35 exarrpl’é— Fe f oukrcBin. F=%Hot t s, =Rﬂ?éham cal  Design Analysis,

pp. . 166- 171, - 35 publishéd in. 1964 by Prenti-ce Hall,; Engl ewood; New Jersey,

U S. A, especrallytheforrrulae at Figure 9.6 on p. 171. Assune that the

cyli nders Cl,- G2 are of steel:. (%%IQJS of- el astrcrty E1=E2=E3x [err] psi)
and that the | opfgh( gl tisos hE st OBV Spfratif:ul @1 [err] It can be
det er mi ned’ t hat "T=8936 aﬁ pg"; GH% 4-°Kilo. ﬁ"é‘?&é’r%‘sa For':a determ nation of
maxi mum cornpr essi ve dNV 'EIQNre known Het EYR®llat i on ‘bel'ow.may be used: [err]
45 Usi ng t heé same val ues as -above, “Fi-can. pe” derived-that the maxi mum
stress is about 45°13,276 psu) (91538 1@ | 0 Pas®ad's).” In“a thread the stress

-woul d actually be djstribut e?, over a-gmmller area per unit length of the
“screw which would t nd to rafse the - xﬁ mum st P&ss. Nevert hel ess, even
doubling this nmaxi mm stresgips: wel T \wt hin thesglastic limts of t he

materials. 50 ' Thefollowrng regresent test data (Metric and
t i nvenfton compared with (1)
standard tri-| obular screws. havr ng--uni form-l obulation:in the hol di ng, and

_thread-forning sections (designated Type 1), ‘and (2) screws having a

| obular thread-formng section and circular holding sections (designated
Type |11). Specinmen screws were: tested in weld nuts of Rockwell B 5

were 55

. hardness of 82-84 havi ng a 0 280 i'nch (7.11 mr) pil ot hole di amet e? Screws



6 1,519, 755

6 nomnally size 5/16-18 (M 7.9x1.41). The value X in each case represents
the ari , =0-

the type Il screw, K=0.46 mm maxi rrum in the | ead section. For the screw of .
the invention, K=0.152 nmin the holding section B and K=0.356 mnmin thg
thread-f_orm','ng 5 section A. The DSA in each instance is. approxinga
6.56 mm DATA |. STARTI NG END PRESSURE: | NVENTI ON . ' TYPE @
Pounds Newt ons _Pounds Newt ons 7 31.1.

7 ©oos1g ferr] . 28.9 B 53. 4 6

26. 7 : rr] 43..4..9

31.1 [err] . 24.5 S [err] DATA5111 [err] 24 5

10 ¢ 44,5 X=6. 42 X=28.5

X=42.5 Maxi mm

angul arity (COCkI ng) at start- W‘&“F\/‘?‘Hﬁt@%‘r'&tfﬂ&’nthrﬂaﬂl\‘ﬁé?\ﬂ‘ltﬂ\l

TYPE || [err] - [errlNVENTION[e”] TypEl [err] 1 - "'YPEII. 2
[err] \ferr] [err]. errl: i Coferr] . ‘;ver;h;lv
%Y&Fsgl 755 DATA 11 Maxi Idlr quEBtIﬁsfullﬁsEfr vad 4 f n@f ENTI ON
NEWION- LB-INS. METRES  LB-INS. MNETRES - LB INS. . NVETRES.74 '
8. 36 80 ~™.04 836 73 80 %48 86 18 08.52.
80 ©.9.04 1 9.15 8. 47" )
7.91 76 Bg 6 80 - M 93034 9.04 95 . 81. 10.;'-51)%
68 . 7.68 80 75 9. 04847 3 191 9.60 76 86
9.72 85 9. 60 80 .- 04 73" 5 91
10. 78 go g 04 2% 799 ‘°7§ 93 83% };5‘7
80 9.04 . sug 904 8.93 83 - 960 9. 38 ss |
9. 04 75 47 82 ‘9. 04
80 9.04 X=81.9 . §. 5958 g‘k—81 904 3 g 153. x:g__#.)s
X=8.75 DATA |V Prevailimg (I ockmng) t or gsce: | NVENGH ON 79 893  TYPE
| TYPE [ | NEW
NEWION- LB-INS.  METRE®? B8 NEﬁ‘hEs ’1_% INS O%l\/ETREs“éI%
4.75 20 g3. 26 45933 8008 904 30 75 84389
Ten (10) specinens 47 5.:3 < 20 : showed
zero pre- 62 7.082 92@0 80 2. 26904 wépl ing t&ue after
- X=819 -~ X=9.25 - -X=81- . X=9.I5. - X715 X=875.
‘DATA IV
. _ Prevaxlmg (lockmg) torque .
~ INVENTION - TYPEL ~ TYPEIl
- 'NEWTON- ' NEWTON- ~ NEWTON-
LBINS. METRES LBINS. METRES LBINS. METRES
42 | 475 s 20. 1226 .
. 45 5,08 .30 :339  Ten (10) specimens
_ 47 B 5.31 20 - - 2.26 " ...showed zero pre-
. .62 - L1.00 20 226, - “vailing torque after
50 . 565 120 226 . .forminginternal
60 ' - 6.78 +20 © - <226 . -threadin test nut—
150 5,65 LIS - 169 virtually finger free
60. 678 .25 282 ° - engagement.
55 :6.21 .30 339
50 '5.65 35 1395
X=21.50

- X=52.1

:X=5.89

X=2.65




50 5. 65 20 2.26 formng internal 60

6.78 20 2.26 thread in test nut- 50 5. 65

15 —t8——— v rtua by rger—free—60— —6-78 - — 25

2.82 -/ engagenent. 55 6.21 30 3.39 50

565,73 35 3.95 X=52,1  X=5.89 X=21.50 . X=2.65

8 . 1, 519, 755 : , 8
- _DATA ai l (Strl p) torque I NVENTI ON YPE |

TYPE. NEWION- - - NEWITON- NEWION- LB- | NS.

METRES . LB-INS. METRES ©~ - LS9 METRES 380 - 42.93 * 320
.- 36. 16 . 342 38. 64 . - 41,24 300 . 33.90

305 °  34.46 380 %ggnAV' 295 - " 33.33 ~ 346

39.09 380 - 42.93 lefﬂﬁﬁp) torques  33.90 ° - 315 . 35759 375

42. 37 . 36.16 303 3 365 41. 24

325 Jymon 351 TYPE136 38 370 T_Y_ﬁénzm 80 .. 315

35.6 - = 297 NEWTON33. 56 375 NEWTON-42. 37 NEWTON- A7 31,07

341 'LBINS3  3METRES - LB:jN$;3 METRES 31§B-INS. MEJBE§, = 332

37.51 3557 40. 1T 319 a 36. 04 j 1363 41. 01

X=372.5 X®62. 08 42.9%=307. 920 "X=3?6 189 X4326. 6 38.64<=36. 90 DATA VI
Axi.al tenside pull-out |oad fromtesf nut aft366g ti ghtﬁg& ng to 275-285

“pound- i nches®631- 32 %@t on- M es) 1 WENTI ON  TYPE |
TYPE 11 LBS. 380 45hs 995 LBS.3333 - #d . 3909 LBS. KN
7375 32.80 7000 31.14 . 7500 33.36 8125
36. 14 3000 4293 31,1400 3Mgs 315 33 355%500 . 33.36
6500 28 91 g3 7758 180 47 TR 34281, 97 6750
30. 02 8000 35. 58 7625 33. 92 6375 - 28. 36
7875 34 81 7HB4 | 3281.69 3672 gegR2 - 3638 74 7915
35.21 7750 34, | 7250 356 . 32. 33.6¢500 - 33. 36
7937 0 4o 662531-5 3647 B oo 35.58 7625

©33.92 B825 4237 29 4275 3gWe5 341 36.3%5%500 - - 33.36

© 6750 02 4r03 §16§é07 3;,@. 32 X=574.9 375K=33. 69 X=6756
X=30. 05 =7840 X=34 :

1,519, 755 Tu3ssi ng noklio Fi gdl®s 9 anO t 83pair HOHi es shown conpri ses
astatlona 5 a lbe d t ter ble in the :
“direction I ?idgt e?ﬁ?}%§h9ng?ﬁ\%/ ‘3??3%’?9 dgﬁgiﬁfﬁ’p ré rgg‘lyagl | ar construction
so far as thelr t hr ead- rolllng con- struction is concerned; therefore, -1ike
nunbers-will-indicate parts in_the two dies 5 51, 53. The dies 51; 53
at least in the direction extePcﬁ% | ong the length of the 5 blank, (i.e.
transversely al arigl fehsile guibtdt 1baSrein g8 it aftbritighleding g of i | . Thus, the die 51
_has a flat section23%= mqgndﬂndtesme&hbwtm fettBfle die 51 al so has

alternating rhdgafrion TYPEI " TYPEN
| .’ KN - LBS. KN LBS. KN
7375 3280 7000 3L14 7500 33.36 | |
8125 - 3614 . 7000 3114 7585 3374 .
7500 33.36 6500 . 2891 7750 34.47
7187 31.97. 6750 3002 8000 35.58 - .
7625 . 3392 6375 28.36 7875 3481 '
7125 31.69 6687 . 29.74 915 3521
7750 - 34.47 725 3225 7500 +33.36
793 - 3530 6625 2947 8000 35.58
7625 33.92 6625 = 2947 - 8165 36.32
7500 3336 6750 30.02 8165 . - 3632

© X=75749  X=33.69 X=6756 - x_3o 05 X=7840  X=34.87




and grooves 56, 58 for rolling the thread onto bl anks. Mre particularly .

the .die 51 conprises a first longitudinal section 60 with thread-formhg. ,
ri dges and grooves 10 for formng the thread in the holding se :é ;

- Adj acent the first section 60 is a 10 second | ongitudi nal section

form ng t he t hread- swagi ng thread on the work- entering section A

Addltlonally there is athird die sectlo E Jor rolling the pilot thregd

44. “The secon@ section 62 has.truncated ruf%l 566 . Bl L S—GH-0OV-e 56—t

varying depfh'to for n‘ranﬁ@wtoqﬁg&a@snam;af.epanormssmutqmmsastmm

section 64 the riddie §liﬁiamovabéq@e|53g§/}la§e'm? Yghledn ‘@Gaglz' H'% @ﬁ{ﬁ%‘ 70. are
%r 1 thék es

of equal depth so 63";”0 "!ﬂ&‘f‘

t hroughout [eyr]. ? q-l{étdlé% 904 daﬁtﬂﬁt n thleﬂle ekntlve 5 .
pl anes subst ¢ at i al Iynlq(nennaxﬂm:el odzthth@e hme ¥ ated -

t herewi th. shori b fB’GSQE 2:53 1 aﬂf J,f es -
that are between tg ththread ndgrooves -
20 The dies gl a

?
that each incl udessmgg:i‘ﬁgm %?%ﬂ%g:%%l%s%% %ﬁg@"gﬂ& whi ch

the width of the r ad4 6@plus g nm/var

the tip 26. Thus, H h td ROR 3 tifer o the thidad infthe sertien Arlo MT
away-f r om t has pl aneredikewmrtidcaﬂed P?‘febgggﬁsﬁeqm d%h s°|'?‘?é ? §rgPioy ¢ hald
in the fastener of tlFFW uatlrn\)! g@g gch lie3n redpb&iive Plales SBstantially
dtedtherewi

pro-'--:55| vely w de a§ Qith tHeStdnle O tHeGitig Zewit NiEeG6 AlLM | 'S: -
hr ead- f zgr m ngg‘%aggésmnhdwtrumwd dm;dzeiéh#@ﬁ begresa sheirisge Shapd shefiat - 20
hoI £ihg secti2Bn, esufrceaet | 16 t d55teyge ¢ that each
conti’huous rol | 30mc1ud§§ f,ﬁam OE,Q g&élgé T{EQ&CJUS% D ikonibe di ng
secti.ons, the t reacbt namelyfi@ mlvm sbe
t apered’ and haV| n96 45l9dﬁ° G Wﬁgﬁ’rﬁ"hﬁf}% fﬂ%ﬂ)ﬁegg ﬁg%t@%gf% Varall cuaw
pol ygon wi th?2an od ﬁ&iﬁh mﬁwzgra ually wt '
i nt er medi ate t hread- wagl ng | obes, the thread formation on said

wor k- hol di ng secti on %&ﬁ hﬁgldmmg_mh cross section in the 35 form
of a generally arcuatae ye@@forvdidgh faaanendﬂvmgmmqu-@ﬁtema:vatl@ andje ¥oHer gi n

35 gradually with |h¢tdmgnm1°a ach snhqzmemﬂs 0 g{ ’2 g?m{ s;:gan saw
hol di ng secti¥n be|t 1§§]Bk %{ﬁﬁ n%&fﬁm arhaﬁ g & pitkec

| obes in said wo Igeﬁbr an/qugnu?be}f“ ﬁl des

I n each section belsugssmmms ture

of the lobes jn th ‘; Fé:l ;c‘t,.l,ot% ‘[:,% éndréhgaieh of mkgingg 35
section bei ng® subs i, §ohand pintibeaiof Gdosiand G sa6 holdmg .

wor k-enteri ng sectlsaéuo ndrdspdmmyth@malbeasn %ngg_gﬁ

di stance fromthe c?ﬂéﬂsmf i nterd%%;’:éﬁg?g %ﬂé‘%&#t P ohen ¢ nge t hat
i nscribes the rest%b‘%ﬁm;l a rhk% é‘ ",t ;hetllslﬁxldtloininlsaxﬂl on 10
each.secti on Dei ng wétR-ente ﬁmtdca lhuhttondmng g:‘

ess
area”of the fast endromtg rea atana“’“ %g?f@ﬁ l}ncem a of
| e whose di a Q% n&}%&ﬁe %ﬁm%hﬁné n Estrhss _
er of t t hr be1 aﬁ@ eifhﬁﬂf&tmlewmomm S&Pnteher °h 4
mer oot di anet dismeter dltmb@Oi diameiprpf il lob% Jeurbiroot &;’%ﬁﬁ@ ;ﬁdw t he
18 a;

range”of | obul at i on‘h6P° TRE: R oaSis LoTrolloWS: Mhmnumum _
| obul ation = 0.042 %bda]'f 3M§El:%&$te%‘§tﬁﬁs§l§r§ﬂﬂ+ s°M'zmmnmmuulab

0. 020 x.50 50 di adiemeter sStessasen +00.04) and ge effiebulatia 1 g;&ﬁ@" i on
t he hol di ng sectlonfO{)glW “"g’gi%glﬂb %ﬂﬁ.ﬁﬁ A% ssa%%ps—ft{r% ﬁ
C%tan

di anmeter stress areﬁ1 aipréed-in illlB@fsesx di anet er stress
area where the di anbrers raﬁtendnecmrdl %&p daigal, hich ghe ﬁ@?'a?fta%‘:“etedﬂieﬁﬁd 0.Q3

are expressedsén m F*Mg@%@ %-”12” andy %et:: Sfroladlﬁﬁ g "¢ igéliRidg a iplotthi ch

the nunber of arcuag.i 2

ark?ﬁ?egnﬁg SET :gitéltueSargdi bmdaofaapdreu Itleeam rrber
of lobes is also t hfcﬁ‘ﬁiatlon and the work-entenng5 Q’l theAfaSthn
according to claim leas)rothuﬂlmﬂwm TOS8 F‘F ﬁ,’d’“ f t@,rl ng 60

section inter®8diat é‘;%hg @aﬁﬁ}”gﬁﬁfm& fo ?t 15 eanrea P on and

wor k-entering tip of tReiERAing da fdd fpnnimg atsélf-ghm}iding\fastpge as qlagagq
turn and a crest crohsnSemhpramg(ﬁtstsuﬂ) a!ﬁﬁdagéil’% s\gi“g’%%“%sﬁﬁ. ut 60
[err] and a maxi mumthreaddprmipgridaes forrpllipg p thre axXi mim cres

di ame@er 60 of the tapered thread formation.

L i — e e



4. Athread-rolling die for formng a self-threading fastener as clainmed in
claim3 conprising first and second adjacent |ongitudinally extending
section = ' '
section and for rolling 9 1,519, G5
9 Turning now to Figures 9 and 10, the pair of dies shown conprises :
stationary dje 51 and a fovable die 53, the latter novable in. the
direction indicated by the arrow 53a. The dies are of simlar const r

so far as their thread- rolllng con- struction is concerned; therefore, Ilﬁe,"'
nunbers “will jAdicate parts in the two diedl®?5 51 53 The dieg 51

at least in the di T eCt I nifg A8 Fiaire® £HIC10}tHEpalroR @b bhoiin doiiprisch a Rhdonkiry (i €.
transversely ong tdliesd mhubleah Ehr.:kitﬂe mbvaatel thsfdlrb@lonmd&@tedtbhélem e 51

has a f|l at sectlon 58TQN. X ber ‘tﬁ? g con-

al ternat ing ridg %8@5%% it mnh; i skt e |,
More parti cul arI y thﬂa mgthades rnaata . Bwstheolie 50 with -
t hr ead- f or m ng’\rd dgebasarmt One side thegeof ﬂlﬁf ﬁ(ﬁlggshe

hol di ng section B fm Kgn %ﬁ‘? tﬂ °r grooves

| ongi t udi nal SﬁPt|0nfo thitad th th imolal g a:egnttt ﬁmckeafontﬁhsawor -10

entering section A didohdtlouznmm ect1¢m6r2é0nf9r a

rolling the pilot th 'E%fg‘gai “°‘Tﬁ (f% éﬁ{;ﬂg Jj%i‘l fos 66
eS¢ p

plus grooves 68 of Vv f?ﬁ é)fhE@aaHKﬁB@qu Al TAGhd ém mﬁ &s :

section A In the semmmﬁatnm d tudl groﬂ:&s70areo&eqsalldmbmséotortuﬂvanletd but1s

the grooves 70 are othr widthy qgt t he 44 of
equal width througho §| en 5%rtlfg 1eﬂl}emre§ u%% plal?s sn.l t&% ce in

respective planes su ﬁ@d}iw hysdlmnmemaﬁdgumhtdrdth eamrdgemdtheagte 66

associ at €d t hepewi t hsurféeee$6. r Iso COI nci,des se-tr ed. di®
inee e are et vieal A Rt BT e SR
20 The dies 5la, 55arde ﬂnslyl hrofsé Ginfendion, ador 261 Thus, theridg -
t hat each' i ncl udes aé6, ﬁugﬁewnmte roumelj'é naw $nomth anewigg a\gqfhon/\hl chy

the width of tB& roof3. Thegesply i r"ég(g'§ W% ¢ §far d
the tip 26. Thus, t thF'ieEfﬂ'SQ vgﬁ%“ “B[}’ cnoé‘:%gw _ rogressively further
away fromthe plane of Qrtlon 25 "~ 53. The result is that -
in the fastener of Figu rxfuﬁé’ a%tega' hadih a?’oaork-eﬁtﬁnngad’eeuon%d a work- :

progressively w der madinbeecdorr,emdhlsecuohh ehanlo W#\? CVEI I'S- -
1. A thread-forsing theadene \Wﬁ 0o At ‘ﬁg’%‘ l&h"%f
hol di ng secti on, eaclgg %g%?t fo Wr ? eﬁfh d uﬁmeroaarcuate
conti nuous roll sided mdrm rk@nldggins‘;gﬁm g'ﬁ%mm ﬁo
sections, the thread formati@Qorf 3 8 [ ng

i S .
Caperd and havBng o USRI IR, ‘Em{u a:@bg@sﬁﬁ Sl 12
pol ygon with an r§ ﬁ'e, e8s tﬂé?ﬁlgﬁﬁ&goig[ l bgs tnisdidh work-
i nternediate thr ead ewag c mmbdte radlher Eurvaterd of P%Ibemgds;‘l'l"
wor k- hol di ng sections P ‘Eﬂ@w f B’%%‘ hﬁ o,ffnsmgformo_
of a generally "@rcua 3;5, eoblo edad’sCthEﬁ Qxlﬁm sadistaiee gi ng -
35 gradual ly with i ntfnammdctresteftho 1=0 he cifclecthat ing E@esf"ﬂﬁ said

hol di ng section bei ng‘ﬁ:@‘?% éﬁ m“ﬁ‘g?}'@ m"m?ffhér

llobes in said vark- Whoﬁudlfn\&efaitume ofmq;mdes 45
in each sectlon bei n@xm&raﬁdauwoﬁhﬂam@mfanmr ehd) anhich meot dinhefer isfmegyredat ur e

of the |l obes in that tmqte m raebdigmeter at 4 labp ins El ;@ ,
section being substarj §u@{'§§/ ngaﬁmtiﬁﬁfﬁbﬁ% “ctwglﬁ’s X 0.020 x -_- |

wor k-entefing s@Cti ORjjanfeedr ekrdsd oxaefthertaldmemmsas :

di stance fromthe cr é‘eltowg:rMmumm ﬁ%% t hat :
% fle %ﬁﬁm:::?hf nFatrlgon in

i nscribes the crests 16‘1(”“1 ff@

each section being SUaB c¥oram ltkﬂélil uDirhlElh&e(ilumhﬁtoéarcoite sidles ist r ess

area of the fasgsener sanﬂ&plowgmtmdsseﬂﬁ enumlm‘e&l@eﬁlgl K he¥£r ea of
ta@ﬁd

a circle whose di anet %Q‘ oot n‘;‘g{"ﬂgﬁhate r oot

di aneter of the thre f;‘a ntfH‘ tlott eacpﬁavﬁﬁg abf

maxi mum r oot di anet erleasf onz nluﬁlaﬂda Erestarads oulu bzstautiall nm ogm wridtint
60 360° and 2 maximum crest diameter that is less than the maximum crest 1ameter 60
of the tapered thread formation.
4. A thread-rolling die for forming a self-threadmg fastener as claimed in
claim 3 comprising first and second adjacent longltudmally extending sections of*
thread-formmg ruf es for rollmg a thread on sai holdmg sectxon and for rollmg.
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t he range of | obul ati on of the work-entering section is as follows: Maxi num
| obul ati on 0.042 x dianeter stress area + 0.05; M ninmum | obulation =
__9_9_2_9+.5.g__d4_an;ejnr stress area + 0.04; and the range of | obulation of
the hol ding section is as 50 follows: Maxinum |l obulation = 0.0176 x
. diameter stress area + 0.04; Mninmum | obulation = 0.0025 x dianmeter stress
.. areq\where the dianeters of the stress area and tnsta’nts 0.04 and 0.05

ar gxpressed in mllimetres. 2. A fastener accordimgzto claiml1, in which
-t /nunber of arcuate sides in 55 sai d pol ygo three and t he nunber
of -Il@bes is also three. .- 1,519,755 - 55 3. A thread-form ng fastener

- accTordrmgTto b]a.n.; ot 4,..ub, - k-entering

section tthﬂe rh-entp ctmendud)ieco ctisnl ltalmngaatdndacudnatl om4nd t he

ok o B B T o Sl g ar | east -one
turn andsaai ﬁroefiﬁreaﬁ[ ﬂﬁsdeﬁﬁ fl s@id 1& Ldi b ffa pdi dth throughout 60
[-ersr] andepth ofethé adj meutrg;eavedmaaaﬂtsmond Ise;:hons | ess ' an the maxi psim crest
di arreterofone"#ﬂl s tP gﬁ‘qg ewﬂgwﬂﬂ aFFr -rolhimg die for
formng @epel afdhr aad °r1mas fead with a decreasing cossgectip onprising first
and second eammmmingmmmd;mahdlygaemnemabmlﬁeiﬁuﬂm&mfcet hread- f orm ng
ritdges fioe F'cﬂ“}'fP‘W&P“'H'Stlm{l@bGe that mcdiehwithzltrnlg:asmton@hvmmor rédling 10

qoald second and third sections o
1,519,75 7. A thread-forming fastener substantiall herei bé!gre E'e% bgﬁ E\'\m bk t he
épaﬁg 33 ed ridges and

wor k- ent fferénge tocKiurés, to 30 bEFigare 1 théa
- grooves of 8yArthie m%ql,i ﬁhsnhstafnmllnasheemlaqﬁae ‘desori alwtthtréferemd swagi ng
f ofSmat i ofF, Fighnes %2ndd O Fignes, 1 1ef the pqspmprnyiag drawirehi t h grooves of equal dept h
to formsaid pilot thwqujdmsggmﬂm ijmy | ast - menti oned grooves being
| ess than the depth of t HharehedPatat Ageasyes i n sai d second section. 5. A
die according to claim4, i PR ogir anp ext endi ng over at |east a‘part
- of one of said sections y\gﬂftp g‘ﬁﬂ with a decreasing cross-sectional
~width of root. 6. Adie according to claim 4, includi ng a fourth section
havi ng @rideator SerMaxe’s Stlonery Omick Betné babierSildsf, 262280 R pl ane 't hat
coi nci dé‘?bwef’l’f”f'felfﬁbea’t?ﬁﬁ gﬁg“mtﬁm:ﬂnm%m&%@%%g&nd and third
~sections. 7. A thread-formng fastener substantially ashereinbefore
described with reference to Figures 1 to 10 or Figures 11 and 12 of the
~acconpanying drawings. 8. Athread-rolling die substantially as
herei nbefore describedwith reference 15 - - to Figures 9 and 10 or
Figure 11 of the acconpanying drawi.ngs. - 15 WYNNE- JONES, LAI NE
.& JAMES, Chartered Patent Agents, 22 Rodney Road Chel t enham Agents for
t he Appllcants Printed for Her MBj esty's Stationery Office by the Courier
~ Press, .Leani ngt on. Spda, 1978. Published by the Patent O fice, 25 Southanpton
Bui | di ngs, London, WC2A | AY, from whi ch copi es may be obt ai ned.
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