27 Novenber 2006 1 SPECI FI CATION THREADED FASTENER WRENCHI NG STRUCTURE,
THREADED FASTENER AND WRENCHI NG TOOL 5 Field of the | nééMavembeii®8e] The
present invention relates to a threaded faﬂstener wrenching structure,
especially, to a threaded fastener and a wenching tool to fasten even a
smal |l 10 di aneter threaded fastener of which the dianeter of the thread
~portion is not |arger than about 3SEECWIIATI@EMNe torque. Description of
Rel ated Art [0002] Wenching is basically to fasten two or nore parts or

menbers 15 integrally THREA&ﬂﬂY?AﬁT@QHﬁKWﬁ%@ﬁ@HﬂQGhﬂﬁﬂy ied to a
torque transnmitting por I nmust take a
fitting state of the S#W%Phﬁ@%gﬁ 1\?‘11111'19‘8(} (Q@Lon provided in
the thread fastener and a wenching tool such as a bit directly
transmtting the wenching torque into consideration as a set at all tines.
Recent | y manyitlddfgerlhadntipg oducts are led to lighter and smaller styles and
‘parts for 20 the products tend to be downsized. Mre downsi zing and

appl yi ng rel ati vel[§0Hi giThereseohinventicorglaeesas e treded Fetnal @Rnfidng t hr eaded
fastener parts. [0003] JP 3026965B di scl oses a threaded fastener wr enchi ng
structure |ﬁHPﬂH@seﬁmﬁmﬂxﬂ%gﬂh@&kﬁdhﬂ@wramipn@amhegkwhunﬁewnhvaaahmﬂhded

fastener . and ,a wre tooI%{/or -wrenching the threaded fastener; and a
fitting dﬁot Ft?él?%‘ﬁ ‘@‘ﬁ fﬁ*séeﬂﬁt high thedismeteref the thesad porticreistuet lezated
fastener and; and which is to be brought into fitting
engagenent W}%aﬂeabﬁﬁt% It% 9%herei n each of the: fitti ng hol e and
protrusion s three- pronged shaped and has three torque transmtting -
portions which are angularly spaced apart fromeach other by 120 degrees
about a centmgmm%ted@a_eh of the fitting hole and protru5| on and

whi ch project outwardly in a radi al
_ [0002] ~ Wrenching is basically to fasten two or more parts or members

‘ 15‘ : integrally with convertlng a wrenching torque applied to a torque transmitting portion
into a Wrenching axial force. 'We must take a fitting state of the shape of the torque
| transmitting port1on prowded in the thread fastener and a wrenchlng tool such as a bit
' drrectly transrmttmg the wrenchmg torque into consideration as a set at all times.
| Recently many industrial products are led to hghter and smaller styles and parts for
20 the products tend to be downmzed More downsmng and applying relatlvely h]gh
I h _wrenehlng torque are required also for threaded fastener parts. ,
o ) | o :,. - - [0003] - TP 30269658 disclosss a threaded fastener wtenching structure
7_ mcludes afitting hole which is prov1ded 1 one of a threaded fastener and a wrenchmg
o .' tool for wrenching the threaded fastener and a ﬁttmg protrusron whtch is prov1ded in
B 25 - the other of the threaded fastener and the m-enctung tool and which is to be brought
| ‘nfo ﬁttlng engagement wrth the fitting hole; wherem each of the. ﬁttlng hole and
o protrusron is three-pronged shaped and has three torque transrntttmg portions which
‘are angularly spaced apart from each: other by 120 degrees about a centerlme of the
. each of the ﬁttmg hole and protrusron and Whrch pI'OJ ect outwardly m a radtal -
[N . : 30 d1rectron of the each of the ﬁttmg hole and protrusron SO that a wrenchmg torque is
o transmrtted through the torque transmtttmg portlons to the threaded fastener as a

‘.__flresult of rotatron of the wrenchmg tool when the ﬁttmg hole and protrusron are’ held m e




30 direction of the each of the fitting hole and protru5|on so that a
wrenching torque is transmitted through the torque traRéMovember 298¢t i ons
to the threaded fastener, as a result of rotation of the wenching tool
when the fitting hole and protrusion ate held in 27 Novenber 2006 2
fitting engagenent with each other; (a) wherein each of the torque

transmtti ort|on h.of the fitti | e and protr.usion has a

pair of sitingEheeegRET b‘ét&’aﬁfa?’ﬁf’th%(%w%erﬁ‘flreé © fORRFERDEHAE each of t he
torque tr ajestiddstof BaLhRTNTd Bifisie MOR € ipotANRN Ha&%hlrbhedseaﬁieht paiglleland each
adj acent pair of the side &ortlons of the torque transmtting 5 portlons

are snoot ¥R &gFsEer Bavhieh basrhaftsrtotane bergmiting Rertiont mrojsels evanfiomi ch has a
constant rRdidife0 gxgﬁéﬁ?l’(@cﬁ%&a tlt?a{]tldot*@ﬁk'hs(f{é eﬂo%tt BY% &Sl 6&‘9@1@81&1% centerline;

and (b) wherein eac protrU|on|s shaped to
sati sfy bawoHicnf amtseloethbfr@smamsto e@dl)otlmdlro@)h mimmtebmdldnevmw haskere "g"

represent Scor"%stdn't%rﬁ?t}s o Cfurva 51(1: rs%urr‘tr;e(}:(em dt% out adl %b’é outer ends
of the three ftiorque ransm |ng t Sh PP Wi e B a 10

di amet er ofhegei édch lo€thic Mistixig Hmwandrprtthezohhsf SRpal't6 Yartsey Bk bfm63xprérdaient hr eaded
f ast ener ture provides a small difference between the area
of the i nr{m“’g é}ép g‘t“i‘ﬁitg clowoWheie '8 rapreTRntsE dgngienal p sHcle coryBspBHti ng to a
menber, Envbi ridiflly odfdd bndsf the\Brek | 't&r&tkent%nsrﬁftﬁg' lsb?rhoﬁ) whRilHh Rgrae @ a bet ween
t he torque transmtting portions about the centerline (corresponding to a

menbedd ERianetqrioga cef(le)nsc@edtmeeftmet pragathpirayns. Thissthisadeifeserst t he 15
fitting pr, fi.1t rusion
from bei ndﬂ% o QQ’U&%%&%%SF:}H% ﬁﬁﬁénlue Bﬁéﬂg%ﬁagge olﬁnﬁ%%}ge antgé even
smal | di aMmtrmﬂmEa@pbrﬁas(eenmppndm to sotaniudr B mfﬁth(b)J c&t‘n@eﬁttthgan about 3
mm can be wr.enc ench| n < .b<0. 6 . (1) 20
0 sboreo. BivHsoRfis thdienkebiin & BRGE R BT rions AL MoRgHREIE e o T or med
as incli neabnfeb}aindﬁlgltcf 26RmbeH BR 2B, 3(BE ofihd WaingMhold) herisiginbe 6@ one end to
t he other end in the radial direction) of _the f|tt|ng@hole i ncreases as

-vi ewed? i n g nreigision and Bolgiwstrargthgpening dhe fitas motesiaukromdeing domagsd ¢t he
fitting praga memg ISR HERE d8RrhiL bid\Gen bhal aakkl-A8ESDERRKRS, fobe

di arret er of
example of not larger than about 3 mm can be wrenched with hlgher wrenching torque.

0.5g<b<06g ..(1)
20 05b<R<0.6b ..(2)

' [0004] The side surfaces of the fitti1_1g hole are formed as inclined flat '.surfaces
because the diameter (the length from oile end to the other end in the radial direction) of
. the fitting hole increases as viewed in a direction toward the opemng The side surfaces .
25 | of the fitting protrusmn are formed as inclined flat surfaces because the diameter of the
- fitting protrusmn decreases as v1ewed1n a direction toward the ax1ally distal end of the
o _ﬁttilllg protrusioﬁ The fitting hole hes more gtadual inclined surfaces than the ﬁtting
' ‘protruswn Then the axially distal end of the fitting protrus1on is engaged with the

- ﬁttmg hole at an axially intermediate portlon of the




fitting protrusion decreases as viewed in a direction toward the axially
distal end of the fitting protrusion. The fitting hol e2h9vemba 2§P@dual
inclined surfaces than the fitting protrusion. Then the axially distal end
of the fitting protrusion is engaged wth the fitting hole at an axially

I nternedi ate portion of the 27 Novenber 2006 3 inclined surface of the

fitting hal nsequently. t he en emen y cause damage n the fitting
pr ot r usi odn‘glﬁﬁgo ?518 ftﬁﬁf ﬁh‘ﬁ hgfe- t(igl‘el%?ci”tet]ﬁ %tjleﬁegaeewqtﬁl%?ee gi‘)‘B‘T‘geed forces
to the engagesktingpiotiavh M 2 dcfbBaliMPbHhs MRk hbRH i 1@k AFINH RitcdsRON
wrenching. The engagement al so causes the wenching tool to disengage from

the fitti e MerEsda hawre s relatvily smeflsadid dlimensicareen wrenchiste THet h a | ar ge
conmponent eﬁéagteﬁhﬁt%ls%%@{eéﬂie et ttodl é(??]g r%gge £agasduRatdic b hhgs axi al

direction 1 h proportion to the appl to the endaged part. The nore
gr aduab i rikd threedgdstagsenca unstabdd Wnbelfmge Ctompoomttef fopeerseparatingl apam Gomuthé aces 28,
the incline

36 of th orgque. transm.t portions tha

at the or t%aé r%a(? aftlenng%%xela &He&g} " RRTER™O8 1 'é‘F.aB%beqff?fS%F’a‘gt pc?ﬁt of the
part causd@henivee wadwd iiclige (tsﬂﬂi astigclines @phe ser pbﬁpmeeﬂene sttrfddm smgpgement .
[00051 It s therefore. an opje t he pres vention tg provide a

t hr eaded Ifeagtqé‘ﬁg?n%‘EWEﬁPﬁ’Qn%f%dﬁt‘%ﬁg 3)é£ft“rfﬁ {éeeetétﬁeteéta 1% eeagedw enchi ng
tool to reakkdidh idddied fidh deﬁeﬁeﬁmw@@%mugteweeﬁémﬁ o1eageg;edo part of a
fitting hole and a fitting protrusion 15 provided in a threaded fastener

and allr esenr AY upeBEgageEmetenchi ng the threaded fastener and to w ench

t hem by hi gher wrenching torque. SUMMARY OF THE | NVENTI ON [ 00061 According
to an. aspect of the first invention, there is provided a 20 threaded

f ast ener vvr enc i06§] stItlactlteneferecaormbjemsufrﬂ@ preschi inténtign booprevidéia diteadsd pr ovi ded

in one t hr eaded as ener enchin r_w enchin ‘
t hr eaded Faé? %ﬁﬁn%ﬂﬁf tﬂ?rﬁadjdg?ad%ﬁsqn ﬁ%ﬁ%ﬁgﬁgﬁﬁ?bﬂ?%&al’tﬁmt he ot her
of the thdefagediohasd Gﬂﬁﬁge&iﬂﬁletdﬂgaged@%ﬁf& figink; A6l A8 fidHoGRothSich0 be brought
into fitting, engagenent with the fitting hole; wherein both the fitting

hol e dnd Prided it § Hgeadpdiastgagrand awvéeqcbeee&l tqrétrynqhmeéhe thregfiesklastener

- and to wrench them by higher wrenching torque

SUMMARY OF THE INVENTION .

{0006] According to an aspect of the first invention, there is provided a

20  threaded fastener wrenching structure compris_ing\:' a fitting hole which is provided in one
| ofa threaded_ fastener and a wrenching tool for Wrenching the threaded fastener; and a
ﬁtting protrusion which is provided in the other of the _thr_eaded fastener and the
- wrenching tool and which is to be brought_into ﬁtting engagement with the fitting hole;
~ wherein both the fitting hole and the fitting protrusion are respectively three-pronged |
25 '_ 'shaped and have three torque transmitting portions which are angttlarly spaced aparti from
| each other by 120 degrees about a centerline and which proj ect outwardly in a radial
direction so that a wrenching torque is transmitted through the torque transmitting |
portlons to the threaded fastener, as a result of rotation of the wrenching tool wherein the
~ fitting protrusmn has an inclined engager portwn at which a dlameter of the fitting
| , 30 | _protrusmn is reduced toward an ax1aliy distal end thereof and the fitting protrus1on is | .,
.Vbrought into engagement at an ax1a11y mtermedlate pomon of the inclined engager
| portlon w1th an openmg edge of the’ ﬁttmg hole the torque transmlttmg port;ons of each '.
of the ﬁttmg hole and the ﬁttmg protrusmn respectlvely have adj acent s1de port1ons : e .

IS smoothly connected to each other through an arcuate portlon convexed toward the -




25 shaped and have three torque transmtting portions which are angularly
spaced apart from each other by 120 degrees about a ceﬂ?NOVPmber&Q86Mhi ch
project outwardly in a radial direction so that a wenching torque is
transmtted through the torque transm3ating portions to the threaded
fastener, as a result of rotation of the wenching tool wherein the
fitting protr Sign has, an inclined engager portion_ at which a dianmeter of

the fitti fGUSBIHPYEPIRIPEHMIRE] radtia Ketherbrmaied ospna of e FYNgIPIEISIOBAEF t her eof ,
and the fitréighOinRf QighdtdeRwits the RFQBGHordJAk 6f BROFIEIRAL: M thPuRE 8l ¥
internmediate portion of the inclined engager portion"with an opening edge
of the fi tanf hgthils &ting bole endyibe fittingrsefrustinrge Poped tosgdisbfaleafeke of t he
fitting h £LE L [ HSI,0R: I espegtineby shave. adj si de
portions qél?roov@%}gf%ﬁ%glﬁ%ge ?’3?}) @g?@agﬁaﬁg he §t h?’o_tpgé? 'é'lqnar gﬁgt'@lg@;&h on
convexéd t'ehveapstiiearRahghonfemdbieatid0dhe iBalired Rhgagbi poetidnywith pepedetoghen ned

radius R the arcuate.portions of the. fitting protrusion br ought into
engagenentcel\t}\}ne’ihﬁe’tvﬁgfea c FRTE ot ?%Les&dl?d]tnﬁtéono é'lﬂieﬂ%ﬁggciﬁaét @tﬁfﬁ HEnEi tting
hol e;  andokotith teecf tottlid egtelitlee and the fitting protrusion are shaped to
satisfy all of the follow ng expressions (a), (b) and (c): 0<a<8...(a)
0<(3<8:..(b) f3<a.:.(c) where 5 "a" represents an angle of inclination of
the inclined engager portion with respect to the centerline, while "(3"
represents an angle of inclination of an engaged part of the fitting hole
‘Wth respect to the centerline. 27 Novenber 2006 4 [0007] Enbodi ments can
provide a threaded fastener wenching structure , characterized in: (a)
‘that the torque transmitting portions of each of the three-pronged shaped
fitting hole and protrusion have side portions which are adjacent to each
other and which are snoothly connected to each other through an arcuate
portion which is 5 convexed toward the centerline; (b) that the inclined
engager. portion is provided in the arcuate portion of the fitting
protrusion; and that the fitting protrusion is brought into engagenent at
the arcuate portion thereof with the arcuate potion of the opening edge of




the fitting hole. [0008] Enbodi nents can provi dea threaded fastener
wrenching structure 10 characterized in that: (a) eachZ23MNavpabergi0§6e
transmtting portions of each of the fitting hole and protrusion has. a
pair of side portions parallel with a direction in which the each of the
torque transmtting portions projects away fromthe centerline; (b) each
adj acent pair e sid ortions of the torque transm tting portions are
smoot hl'y connglh?@j tot‘élg‘é‘ﬂmﬁ’fﬁﬁé?nIP‘HY]SE@H“%ﬂﬁie‘éfaéi?a?révrﬁwfiWWeoh has a

constant regiabierifRdoh: (HAhSURYRE Qraﬁﬂﬁiitﬂ’ﬂgip%nicjﬁ of QY 67 tl QB Hedane
centerline, and (c) at |east the engaged parts. of the fitting hole and

protrusi orfhaed fngdelr and peairisiomhalptide pefrtienseviich drowdimsnetesadsghaned (1) and
(2)i 0. 505050 mootbly cnccR 1 9oRR TR ot an ol BEDRVRRAGL 2006 S vhere

"g" represents a ter of acirc Cl r¢unscr about radially outer
ends of t Ivenvexhd wavardthe oentdrting $ii thatithginploret iengager polniidrais plyvideéprhsent s a

dianeter qf a circle.i.nscribed in the.three arcuate. portions, [0009]
mboat mentaodieolioade IR Hiboa ety paiaiibe FuPeptiRigR e bt e 5
char act er icagabempnitan eic'arcdapogfontihedfiviith (g ard@depstivd owmtdgaﬁh%éuge%fs haped to
satisfy alf1 -tof. tL;uel foll ow ng expressions (3), (4) and (5): O<a<8 ... (3)
00 3 < gotheftipgholeqg Reg .. . (5) where "a" represents an angle of

inclination of [06‘]@] i PEMbBﬂiﬁl@ﬁ@%&gﬁfovﬂ% Flﬁé%ﬁed’\fagtgnér%%%gs cthifde

centerline, while "P" represents an angle of Inclination of an engaged part

of thd0 f icbf@rﬂﬁgﬁﬁé iethatafa)whachiof thedorque transnitiof poritiondwicaghef thafitingngagenent
Tespect  t G0pRt BRRBRARTa i Ol bR plell G A LB T ol
f ast ener wf eddrgmgtratmitttgip@tions projects away from the centerline; (b) o
' each adjacent pair of the side portions of the torque transmitting portions are smoothly
* connected to each other through an arcuate portion which has a constant radius R of
15 _cur{fattlre and Which is convexed toward the centerline; and (c) at least the engaged parts

- of the fitting hole and protrusion are shaped to satisfy both of the following expressions B
(1) and (2): '

0.5g<b<0.6g ..(1)
20 05bsR<06b ..(2)




characterized in that a dianeter(major dianmeter of external thread)of a
thread of the threaded fastener is not |larger than 3 n@a7 Nogembgr 2006
Enbodi ments can provide a threaded fastener wenching structure 20
characterized in that the threaded fasfener is provided with the fitting
hole, while the wenching tool is provided with the fitting protrgsi on.
0012] Enbaodi nents can provide a thread fastener characterized by being
E)r ovi Led vwoﬁeﬁewf%néeﬂfﬁ??‘is ﬁ&l%&ﬂ@o f cirele crqupseibed abgtradiplioutey gn er 2006
6 [0013] Em@qu&niﬁsﬁm@dmﬁpwm%ewsmsEaﬁmefé?@f@@i}&é ind&fheld¥y Dei ng
provided with one of the fitting hole and protrusion. [00141 Enbodi nents
can provi dbethF‘&tar‘tuH@PquﬂF-ng protrusion has an inclined engager portion at
whi ch a di anet t i td [ ' ' ina b5
Giroct on {overs D) anraPliiadaRpRAIS BRCE R BB BN " 0 T
t hat the fohara¢tetzedimthat sadrofite: fitiogilydie andyrotresigaig shpad toeﬁaﬁsf;naﬁmfﬁbl y .
i nt er medi ortion of | hgl bhed engager portion with an opening edge
of the fi '?I?L?or%n%%’Tpé?ss’]’?ﬁse{?’g?(ﬁjr@}%g “di mensigog of the engaged part is |arger
than that in the conventional case. Wen the internediate of the fitting
hol e engages with th tiP portion in the axial direction of the fitting
protrusion, a Po~&a¥l er Porce i s applied to the engaged part in inverse
proportion to tohepl-agyger (4Ji ameter dinension if the wenching torque is
constant. This restrains a partial damage or- a deformation of the fitting
_protrdfion andPriote-d) t he engaged part or allows the threaded fastener to
efficiently be wenchedby higher wenching torque. A snaller applied force
to the engaged part brings a snmall conponent of force in the axial
di r ecti on wheres'ep sapadsentd 5n appde ¢f iadlimator dfehd inclined @hgapar @irtidrhweith fb@ﬂ)dcﬂed I
engager portion, ther hestraining the _ .threaded fastener wenching too
' frgmgcompg%ﬁl(gﬁ?ﬂt%rﬁm‘f’ﬁgub%i E '? TR SHGT aélg"lnggroééﬂcslﬂ‘étmfll? a’éf’%ﬁ?ﬂ?flep%‘gﬁl&aned state
of the thrgagadld asyEaethe @bl iﬁmghtﬁﬁtﬂteﬁgz%@ﬂleﬂtﬁﬂﬁi wleidchadd @gsder of the
torque_transmtti n(%_ portions of each of the fitting hole and protrusion

. has a?ﬁai Poten &f the TgEraRreiesiqRap ih Fespechiq the genterline.

S : [0010] Embodiments can provide a threaded fastener wrenching structure
characterized in that a diaﬁ1efel(h1ajor diameter of external thread)of a thread of the
threaded fastener is not larger than 3 mm. . _ '

_ [0_011] - Embodiments can provide a threaded fastener wrenching structure
- 20 characte_ﬁzed in that the threaded fastener is provided with the fitting hole, while the
~ wrenching tool is prOﬁded with the fitting protx'usion. -
| [0012] - Embodiments c_an'provide a thread fastener characterized by being -
pro'\_ri‘derdr with thelﬁtting hblg or the ﬁttmg protrusion. '




20 direction in which the each of the torque transmttin ortions projects
away fromthe centerline; that each adjacent pair of tﬂ‘g verabes@0P% ons of

the torque transmtting portions are snoothly connected to each ot her

t hrough an arcuate portion which has asconstant radius R of curvature and

whi ch is convexed toward the centerline, and each of the fitting hole and

protrusion is tisfy both, of the above pr essi (1) and (2),
“where g 25 repﬁﬂ@@it stEEﬂ’G ImFaEsEAn Brovige @ wiepchung tP@&ﬁ?@?tFWH%é{EB‘HE radial ly
out er endgr&fiddd @it SHeQF thel REAIDIS slFHinisidcNg portions, b represents a
diameter of a circle inscribed in the three arcuate portions and R
represents a cUPUEH urEmbodimgnjeeangroidrodat tize ﬁﬁ@gﬂg?t@ﬁlotlh§ ariecliged portion.
This restr ]ﬂa{;\?[g,g
def ormat i oe%é%f% g&ﬂ}t\ igl ng hole gtﬁlgéfgi#%f\?tlug’g?dtﬁgmp (r)%% a{(?s‘ft?éeh(rjliIelr?l and the
wr enchPng ditedain theardwneniely digtat ¢nd dof ired@tieglprotstien end in)theh ithghittingnchi ng

torque. [0Q016]. The, t hr ron hape sati.sf t he.expressi.ong (1) and
(2) can %% Smnle?l S‘el}i g é’? a\/ﬁ%e%e%ﬁrgeléea%&@ﬁé%(g.rﬂberIBWI}Tg a smal |
differ enc(:en@@emﬁcéﬁ Hith a@b@mgfedgmf thefiting hblde Tfe diéi@tér?uilqﬁelo]tproatﬂﬁﬁ tting
portion (correspondin 0 a ne in Fig. of the fitting

prot r usi or‘?)"g*’éﬁé Bi‘rﬁlﬁ I%Yg%réh%’etf‘%égﬁetcﬁ’év%?%@asf’f a\ﬁg‘?ﬂ tﬂ('“? inggrmgdipte obe about
the cent erfitﬂnfgeho(l@afgage%,mm%@ﬁb %&‘u@n BADSkial cﬁ%cﬁdﬁ d%lﬂga fit#hdprotr@iod, Be fitting
hol e). This bal ance of ing protrusion and hole in strength can
restrafn smellgriforcp #ﬁgﬁpmbeqorteﬂm@mﬁqdpm@m ipesrprgpropariere@ theldrgendiametet i ng hol e
“from bein e I hown as

fol | ows. %‘1‘98{8 Flg%gﬁgv[r &Q%]@ to-l:@'%tl?gér}%{ag#' 'EF ﬁ %Jaglgé %{I%f‘ ag‘g?r%nsm tting
portions deforthatidnuf ¢e-fittingyeretiusdnegme hvie 4t itlregsngqtgedpam i a:llmmnids theehdedar e

snoot hly. onnecte to each ot t.hroou arcuate por ion . '
const ant e\?ﬁ’i‘ﬁr gwﬁfnc%ébyctﬂglefé 15?1'{? Pﬁ&?fﬁ%e hﬁﬁapgh%aﬁéécre t han 50%
~of 15 the taitharmga@w paromnﬂgbe shB 66thPRRnCHfT6lce in maaﬁalherecmrtdee af@d smal | er
than 25% of the dianeter of the circunscribed circle. Thi s especially
 prevehts @P%%lgng;@ﬁ@@H@%@P.O&Hlea@dm?%elaaa@@oam theigbyfestrgiping Hieque

transm tt'tﬁ}gacﬁ@%tsteﬂ& V@lfenﬂ'ﬁﬁ?g tBbltédnslgor tﬁ’é‘ﬁm gﬁ%le g&&gm%leﬁeestmﬁ' us Ris

not | ar ger than 60% of e di aneter I NSC e Ircl
- wrenched state of the threaded fastener.

- {0015]  Embodiments can provide that each of the torque transmitting portions :
of each of the fitting hole and protrusion has a pair of side portions parallel with a
20 d1rect10n in which the each of the torque transmlttmg portions pro;ects away from the
| centerhne that each ad_]acent pair of the side portions of the torque transm1tt1ng portions
. are smoothly connected to ea_ch othe_r through an arcuate portion which has a constant
-radius R of curvature and which is convexed towafd the centerline, and each of the fitting - |
hole and protrusion is shaped to Satisfy beth_ of the above expressions (1) and (2), where g
25 repfes’eﬁts a diameter of a circle circumseriBed about radially outer ends of the three -
torque transrmttmg portions, b represents a dlameter of a circle mscnbed in the three ‘

arcuate pOI'thI‘lS and R represents a curvature




nanely, not |arger than 36% of the diameter g of the circunscribed circle
and then each 20 torque transmtting portion has the |iAéXovemnbrs 2086ti ons
which are parallel to the projecting direction and the wenching torque is
efficiently transmtted. Meanwhile, Dbecause the dianeter b of the
inscribed circle is not smaller 50% of the diameter g of the circunscribed

circle, ani cal stren s obta d by sufficjent thic¢ckness of the
fitting prlg‘g}“h%fcg areygte R%Ol’saﬁé‘sf?sﬁéms *"E#‘ ?f‘ dpraags of thea‘J‘r“Q‘égrPrf’Wéﬁﬁ‘)“GO% t he
suf fi ci entand® dBfofth&RhioR S fiEHnFMOR) 0 pRivided thel tRIAIR Hhk@RSMdlthé WebnBIARE | ON
allows the wenching torque to be efficiently transmtted and restrains a

def or mat i dPPId9r Wiseching the thipade] @stelpqy(bzmghmmq&tmqge can provide that the
| t fitt
i nclination ang%@ﬁrar ghettﬂ@%gf&ﬁgédkg%%e Sﬁ tetﬁ&sgpg%m@ dahting

protrusion is er t tron of the
fitting hollewillgeadsd fdswngewretlctimrg domttereoh pﬁowmoh mali‘mﬁfaelﬂzi biloweentier 2006 8
produces | 2008 4 st.at i | 1 ows th threaded

b
fastener 5256 0° né%eﬁ ?lgf’ hﬁ%bﬁ‘ﬁiﬁ%ﬁﬁ@é o @gn?sﬁ?rgjséltéta BB wr enchi ng

tool and auFRBb),of ey pagirasi) bitbtht Bfed Be@ded AS tQGRS rdymatin®bot . 1t is
said that the coefficient of static friction between nenbers_of steel is
gener al | y PREONF ahogtibe cepieiline (carresprading o mepbegbr lﬁéls A&, ffthg fgng g =

0. 1405, amto@pprmnrnanh& St fitGing Fﬂo%n@naﬂu Hdle n%tr&%t ba;ﬁfésﬂ%ﬁ fRe G
inclination angle a being not Iarger than st eel threadeg fast ener

and alﬁte@mttﬂmoéér@éﬂ?ei%siﬂéﬁé?d aDM@tﬁWﬂEQOI?@@mbeﬁlmﬁrg]mﬁﬁbodl ments whi ch
Pprovide for gdnbt g L T T O R L v‘,raséttgag portion

di ameter is no ger t astener
st ruct ur e poeducedhd afjaest taqqpb trasmhnnmng bmeng@fgbdﬂtmxﬁrmgaﬂ shidpe fittirtgt i ng

protrusion_  and .- Conse tl stral ns danmage or.a deformation
b °t hom aREPHFY ALEle SR B BBt aB sl droted heBnaR g Fool 1 or
ef fi ci ent Iyvig £o&RiaRtcukRRurt mdaﬁded Thé aﬁwﬂa@rracm{s ROt Whane Maagotsrgue.
[ 0020 En‘nodl ments can provide substantially the sanme action and effect as

15 théSt htlteéh%ettrd?sqféhrem%tbﬁ%tqtt do a@érbwerﬂﬁgwt wnallsethapddiokhist s descri bed
_‘ .ab__ ove. diameter g of the circumscribed circle. This especially prevents stress concentration at
. tne base portion of the torque transmitting portion of the fitting protrusion. The
curvature radius R is not larger than 60% of the diameter b of the,inscribed circle,
~ namely, 11_0t larger than 36% of the diameter g of the circumscribed qifcle and then each
20 torque transmitting portion has the linear side portions which are parallel to the
| Proj jecting direction and the wrenching torque is efficiently transmitted. Meanwhﬂe
because the d1ameter b of the inscribed circle is not smaller 50% of the dlameter g of the
cncumscnbed circle, high mechanical strength is obtained by sufficient thickness of the
ﬁtnng protrus:on At the same tlme for it is not larger than 60%, the sufficient =~
25  proj ectmg dimension of the torque transmitting portlon allows the wrenchmg torque to be
efficiently transmitted and restrains a deformation of the ﬁttlng hole. 7
[oo18] Embodlments can pr0v1de that the mclmatlon angle o nf thé inclined

engager portion of the ﬁttlng protrusmn is not larger than 8°, and the inclination angle 3

. '-‘of the ﬁttlng hole is not Iarger than both of 8° and o. This




[ 0021] In general the threaded fastener structure of the enbodinments is
provided with a threaded fastener having a fitting hol e2{ Neremker 2860 a

t hreaded fastener wenching tool having a fitting protrusion (W ng
portion). To the contrary the threaded® fastener structure may be provided
with a threaded fastener having a fitting protrusion 20 and a threaded

fastener w epchi.ng toql .havi a fittin | e.. The thre of the_ threaded
fastener il uges 1 eé‘?‘i‘%ﬁf?&f’f‘ B&W?ﬂ@?‘ﬁal‘%ﬂ‘ﬂg’é&&’wf %Zwad%aéasfqnfrt@ﬂ?ﬁ

pr ot r usi one6i@ély RaM @atfBhdd & thB 8fcABY BSRArRAEALALE 851 AWl h&Bmatic meaerﬁﬁgfer of the
fitting protrusion is reduced toward an axially distal end of the Titting

pr ot r usi orPf thpghicpdsd Jasheneeby ¢ rokat. t Hds saisktthitikeicasHipiaps of gaictfrigioonay, however ,

not be 254 i £ L LR i . Fal |y

paral el (s ARG 4 Lkl kol bFs RERLbAGRBL IRAARLLG Y

i .e. dbaf t8° algldés, aa approgeate diatierfriction wilhby @alided witphainoknasivaengley pr ef er abl y

be provided.for the fittd hal.e, wh the fittin ol e | formed by

f or gi ng, g’ﬁﬁlginﬂtélﬂgﬁ% f“b%s‘%ﬁ%\%&ﬂghfﬁa‘gﬁé Sfegpr Wﬁr‘?&%’e&“‘?ﬁ%aﬁge%ﬁe tip 27

Novenber 2@@fchid}tsélde in the axial direction nay preferably be provided

upon the fitti n&Hprotrusi on corresponding to the fitting hole. [0023] The

i nclination and?¥%h dimadimeieriickaroaigdeersnpdrdiaesierdhreadrd fastener ofg

pr ot r usi ORyAdNE thcald Petiopakdrierd RS 1drgbr HanBHEmCMI AGEMB Hstenenanel y, the

openi ng edge of 5 the fitting hole which is engaged wth the inclined

engagdl poverchmestiyctpieatdicahiorcepapplied teaths efgegedepantingf te fitigng drefrugon t han 8

accordi ng e ] I nvent.i i L i I: t he

at t achabi |a%§)9§IQTr¢é’BEJ§Eﬁ?‘E§'S‘§‘§§%f“%%?%‘lﬁ%ﬁé 6)? F[%éi(rgf%pﬁ%ﬁlon[}};fggeglpgﬂﬁi 3%%1 portions,

- for exanplie; thichdeddudtarer pet thp hveenahing nb] fu effeiatle vrédvhing oictiiadadansm t ti ng
portion 3(&% Br ef er abl% he inclined at about 10 - 20 of an inclination

“angle in VPEREOY BEt BIRGRES M nabi ity when the inclined engager portion

at the arcuat e [g020f | OBnibSdilRhi¥REN Blovidb SubsBinGAlBl1Be BRid 4c@Bn Bd dfeer 4s0r que .
transm tting portion. The inclination angle a may preferably be set such

as notl> s miliq threadaqfpstener grucgp eepriing ta Hisagbedimgnisdes¢ibed plavieng edge  of the

fitting hol e degaif © th Rl HRAVHAAR! e SARGR: o ROREAMAMcOR | ol mation-

provided with a threaded fastener having a fitting hole (fecesé) and a threaded fastener -
wrenching tool héving a fitting protrusion (wing portion). To the contrary the threaded
- fastener stfucture may be'provided with a threaded fastener having a fitting protrusion. .
20 anda fhrééded fastener Wrehching tool having a ﬁﬁing hole. The thr_ea& of the threaded
_fastenelf may be an external or internal thread. . | _ '
| ' [0022] The ﬁttirig protrusion can have an inclined engager -pdr_tion at which a
diameter of the fitting prb_trusion isteduced. toward an axially distal end of the fitting
protrusion. Portions other than the inclined engager portion may, ho{xfe{zer, notbe
25 inclined and the fitting hole may be pi‘ovided‘sﬁbstanti‘ally paralleli to.the axial direction:
Notwithstanding gradients for parting, i.e. draft angle, ‘a larger diarﬂeter toward the .
opening side may lﬁréferably be pi'()vided for the ﬁtﬁn_g hole when the fitting holeis -

formed by forging, and inclinations haying a smaller diameter ‘toward the tip- L '




the difference between a and 0 (a - (3) may preferably be set as not |arger
than 2, nore 15 preferably as not larger than 1 for eff2¢MNewember 2006
attachability. [0024] It may not necessary that every portion of the
fitting protrusion and hole satisfies9the expressions (1) and (2). At

| east the engaged parts through which the wenching torque is transmtted,

nanely, the, gpening. edge of the fittjng hole and the engaged part of the
fitting proed gﬁe€ﬁg‘é§’§%3§8’ﬂWPWf‘?rﬁyE?)grﬁi‘"ﬁlﬁgéﬁfﬁ'éh% NG grofuplpR ng hol e 20 may
satisfy therespphd@asioonse fidihgamd (2). [0025[ Enbodi ments of the present

i nvention may preferably be applied especially to the threaded fastener
wr enchi ng t ool [#&33] a Bigenslingtiemunglere efithemgbnpdieasassteartions! thhfighgt he

di t ' : I t T 0] t er

i ot on Hrgthfontad R0nd et ang RISt HB0.QOM et Tkhe T BRI |

wr enching thofitjoghols whichds éfgaged witlt the beliobt @igaganl pottion agl iptdfeably he sgor esent

[ ti b lied to,t t hr eaded ast ener nching tool also for
LY ended R RErBRe b Tt ni e B SRR Rpe SRTh AR e 58 a T or

- than 3 mMmcoBRlchng RESGRUEHIIEN Ohe ddiEeIgRAM PG Gthipiheiese «@ffkd 10 [ 00261
Fig. 1(a) ilJustrates F &Frrall di ameter threaded fastener according to the
i nvent i on PPHIORS Jpifampice e Quickeaginberabndishags o thederdbs BRnsEYRe BOOKi g.  1(b)
il ustrat esytiGemBReliftlifed@abbit 100 besh ftBidioN bEMe indi&h gffo?g(iﬁ% _ |
il'lustrates a recess provided in the small|l dianmeter threaded fastener in
Fi-g. 10i nfermapilishwherethe tnetingd qqgaget pyrtiph pifhe pravase partion isdonmednat thesect i onal
vi ew al on | ' - 2(a) ; -Fi l]Justrates the
engaged stggc}t(y‘g%g? xtt{&ﬁeolfFﬂégglgg&e{%{(ﬁmpﬁ{égmlﬁ§€ng h%?“g%dr‘:"{l}%?léﬁélg% ane bit in Fig.
2 in a septdafonldy be sewuchesnotinmdlet then 8%l eartainteeryaging whthghe pehingieligeust r at es

e oan ol R A R 4R e G lfreb s ROSRASE B chindloh Bndlels

the difference between ¢ and B (o - ) may preferably be set as not larger than'2°, more

15  preferably as not larger than 1° for efficiently attachability.
[0024] It may not necessary"tha_t every portion of the fitting .proltrusion and hole
satisfies the expressions (1) and (2). At least the énga_'ged parts through Which the
. wrenching torque ié transmitted, namely, the Openiﬁg'edge of the fitting hole and fhe
. engaged pért of the fitting protrusion engagéd wfth the opening edge of the fitting hole
20  may satisfy the expressions (1) and (2). -
[0025] Embodiments of the present inventidn may preferably be applied
especial.ljy to the'th;eaded fasteper wrenching tool for a small diameter threaded fastener -
of Which the diameter of the thread is nlot laréer than about 3 mm The'diaméter ,
dirhension of that kind of the threaded fastener is so small that the wrenching torque is .~
T 25 difficult to be obfaiﬁed. ‘In éddition the ﬁrese’nt invention may Be ﬁpplied to the threaded
- fastener wrehching tool also for a threaded fastener of which the diameter of the thread is -

not smaller than'-3. mm.

' BRIEF DESCRIPTION OF THE DRAWINGS




DETAI LED DESCRI PTI ON OF EXEMPLARY EMBODI MENTS 100271 Hereinafter, there
will be described a threaded fastener wrenching 15 strdéiNovember 3086 eaded
fastener and a wrenching tool by reference to the drawings. Fig. 1(a)
illustrates a small dianeter threaded Kflastener 10 according to the
invention in a plan view as seen froma head portion 12 side and Fig. 1(b)
illustrates themﬁﬁﬂe ina partly omtted front view. The thread fastener
10 i s provided an external thread 14 of S 0.8 x 0.2 as a thread
portion anglga (5)anakGted 8 sinfll Biagicle afledaed rdseﬂerlaec@angt%& flvBSlidAGh § pfagr 20

wr enchi ng. -The head portion 12 has about 1.4 di aneter and about 0.2 mm

t hi ckness. Vi abtegn fgmethe brad ppriiap side gad Figd Ud) ﬂﬁu&rat@tthﬁmﬂdyl ap@tlg3, "S' neans
the m ni af i€ BELS;hread, "0.8" neans the major dianmeter thereof, and
"0.2" nmeans the pitch thereof. In | SO R1501, the miniature screw thread
whi ch Bs tFig Xaribusgsted i ScBEPBvidedsn tefsnab dianRer [{GORBY fdsieger iBFdd. lihbust rat es

h 16 d.Fig. .2 il . h
in-a soctimarel B HRLAR e S TRt i pthng v BB o " 57T

i1l ustrat eBigti®; amigaged state of the recess 16 and the tip portion 20a of
the fitti rusion 20, which is in the recess 16, qn the tlp side of a
bit 18 as gv%?@d HiAGS the sngagrd %fateé’égtelr?ﬁ?é‘t anglithe,fit5ag piogusion efthe WE Mudi ng t he
center | i ngiQ2 iltla@ectidhdvidv heﬁaﬁgt&%eheﬁué%d g, %(I%Qm%%teb %%hmt'tﬂeé'v cut at

t he engaged part with a | evel surface perpendicular to the centerline O.
The cdgt erSPttweaIOﬂ?yas@esth@ ﬁn@ggdtpftrh‘elthemvef ugfhca feependicelgstothe eantrlinee fitting
protrusio 20 and coincides with the axis of the threaded fastener 10. As
shown in these figures, the recess 16 is formed to have a three-pronged
shape 27 ‘Novenber 2006 11 |nclud|ng three torque transmtting portions 22

which are angulatégigﬁac%ﬁggﬁng‘ degrees about a

centerline 0 of eact of LER whi ch prOject

~outwardly in aj[oed| alHaineek, tBére @ill eeettcﬁsedtaheretdédtfhda&ehw}&cmﬁ@d
protruglon The torque transmtting portion 22 has a pair of |Inear S|de

por ti dns SUTPoRISEE Rrqaded fptensr andi PEdERiBE toh bxsiaence fthe 6Tavirgs. t or que
~trans m ttippg 1@9'iﬂdsﬁ‘£t§s PERiIES Reter threaded fastener 10 according to the invention ina

plan view as seen from a head portion 12 side and Fig. 1(b) illustrates the same in a paltly S

omitted front view. The thread fastener 10 is provided with an external thread 14 of S -
0.8x 0.2 as a thread portion and a recess 16 in the head portion 12 as a fitting hole for
- 20 wrenching. The head portion 12 has about 1.4 mm diameter and about 0.2 mm
| thickness. According to JIS (Japanese Industrial Standard) B0123, “S” means the
3 'miniature screw thread, “0.8” means the major diameter thereof, | and “0.2” means the
pttch thereof. In ISO R1501, the miniature screw thread whlch is the same as J IS B0201
is defined. ‘ ' o

25 [0028] - Fig. Z(a) illustrates the recess 16 in an enlarged ﬁlan view and Fig. 2(b)- -

illustrates the same in a sectional view along with the line B-B of Fig. 2(a). Fig. 3(a).
_ illustrates the engaged state of the recess 16 and the t1p port10n 20a of the fitting
'protrusmn 20, which is in the recess 16, on the tip side of a bit 18 as a wrenching tool in a
sectional view as Fig, 2(b) including the' centerline O. | Fig. 3‘(b) illustrates the same m a
, 30 - sect1onal view cut at the engaged part w1th a level surface perpend1cular to the centerline
. 0. The centerhne 0 passes through the center of the recess 16 and the ﬁttmg protrusmn
20 and comc:ldes with the ams of. the threaded fastener 10 As shown in. these ﬁgures o

(e . the recess 16 1s formed to have a three-pronged shape




away fromthe centerline 0. Each adjacent pair of side portions 24 of the
adjacent torque transmitting portions 22 are snoothly édifvember 2086each

ot her through an arcuate portion 26 having a constant curvature radius R
The fitting protrusion 20 has the simlatlsection cut along a surface
perpendi cular to the centerline O to the 10 recess 16 and is also forned to
have a thr ee- peRa@Egehed I r jons 30
whi ch are angul ar | y spa?g%léatggﬁalrsfg&ﬁ%ﬂr?%ﬁyggg Z%te‘h%h E@%ﬂwdg&gé?gggﬂg%@t a

“centerline 0 athetehbpfl20 Hegrédstabb it JepleBind T oPERA bE G T ihiMidch  proj ect
outwardly in a radial direction of each of the fitting hole and protrusion.

The torque tRaFv#PR andhyhpbprojost @0vardly m apadial difecliomefeactsd e foingihoks 34
parallel wth 15 direction in which each of the torque transmtting
~ portions proj tpéo%‘\llw f r'Bin torgue tgasmiding pastion 2EAeha palj eftlewtr spdei porodnssi de

ortions th cent tor transmttin ortions 30 are snoot hl
(F:)onnlect ed to%"a}@ﬁﬁt?f Hjétﬁ Cﬂ‘ie dﬁ“‘d‘r@ﬁ Pgthedl@mt%? %ﬁn@htt%\ﬂoﬁ@fﬁﬂ@ﬁ@ﬁm Y
t ant 2 T te:
"~ portion 28”&5@%#2‘?0#%?%'5%3?5“% ! eoR AP aBEF R aBnt RLF he dBear a1 y
~at an incl i nabigdd «BRghR:D drf?dﬂstﬁearggrﬂh&rhw%bﬁlpg i RIRE e RN, I AT EF

of a virtual circle including thé arcuatep 6 FNCTeases tas directing

~ toward an.openiuag wirtien 06 hivie 4 RBESE aﬁvatﬁretraauanl alrhdikestofusdpy@rd in
- Fig. 2(b) and Fig. 3(a)). The arcuate portion 32 of the fitting protrusion

20 "has. an .i ndis$ Hedimsilarsed®n cuhadbigredirfaonpergbndiatlaran thee@hicHaici®o tagl e a
- fromthe 8enterllne 0 .as. downward, then a 25 dianeter of a virtual circle

i nel udi ngUt héesspciiaand ipalse famed to h@/@rdéa@wrmemshmtmd@mg bwartdrqae’ tip side
of the fittlﬂ%? gtrusmn 20 H]Iéhe axial direction_ (downward in_Fig
~3(a)). The i NEMTHEERPHRARY < whic ateang'élﬁrtwe@ ARt ﬁem.eﬁawtbabafnbaﬂe and a

. 'i s-about 63 Fig.

5(ay, the, ancior ot @Bttn3?at et e ARER BFY bisriiioBavgides w t h
~the arcuate parédtoﬂw?e@d@tmtabﬁaxﬁd%ct%%o? A RPN hoRlaph BORRESS THE.

- nanely, at an upward point in the axial |rect|on rom

~ the bot t om oforgiretraisartsing PErivnaci X Hae a\fdaﬁmfﬂihé]ﬁ side @tttk S4tpamnsni il d thr ough
the 15 . direction in which each of the torque transm1tt1ng portions projects away from the -
_centerline O.  Each adjacent pair of side portions 34 of the adjacent torque
transmitting portions 30 are smoothly connected to each other through an_arouate
portion' 32 having the same constant curvature radiusl R as the arcuate portion 26
[0029] The arcuate portion 26 of the recess 16 has an inclined surface
} - ] 20 mchned outwardly at an inclination angle B from the: centerlme O as upward, then a
: dlameter ofa v1rtua1 c1rcle mcludmg the arcuate portion 26 increases as dlrectmg
o toward an opening 51de of the recess 16 i in the axial derCthIl (upward in Fig. 2(b) and
o Flg 3(a)) The arcuate portton 32 of the fitting protr_usmn 20 has an mchn_ed surface
 inclined inwardly at an inclinatiOn angle otfrorn the centerline Oas downward then a
' 25 'dlameter of a virtual cucle mcludlng the arcuate poruon 32 decreases as dtrectmg
) toward a'tip side of the ﬁttlng protrusmn 20 in the axial direction (downward in Fig.

3(a)) -The 1nchnat10n angle oc 15 larcer than the mchnatzon anole ﬁ and Q. is about B '

e 6 and B is about 5045' in ﬂllS embodlment As shown in Fig 3(a) the arcuate

e POI'UOH 32 Of the ﬁttmg Protrusxon 20 enﬂages w1th the arcuate poruon 26 at the edge ©

L "‘3,'0- -f Of the opemng of the recess 16 namely, at an upward polnt in the a)nal d1rect10u ﬁom' R




~ diameter .of a circle 42 inscribed in

"~ arcuate portions 32, 26 and the side portions 34, 24. The arcuate portions
32 are functioned as an inclined engager portion. [003@} Novemberd?086rti on
28 -of the.torque transmtting portion 22 has an 5 inclined surface inclined
outwardly at an inclination angle e fromlzhe centerline 0 as upward, then
a dianmeter of a virtual circle including the end portion 28 increases as

directing towaE do@din QPRTY BeksS 'Iggn@{hem&dgﬁgQﬁﬁtué% tr%shtl@edathfoﬁbhl%er ection.

And the end portion 36 of the torque tr Ing portion 30 has an

inclined surfacetd melioneid, 26ana k@ sydedfor@shs! ¢ bi NaThOAc@ngp@tibnd 3Darct he
centerline O as downward to a tip portion 10 20a, then a dianeter of a

virtual circligngtionbdiel agintlived enghgprqrotiion 36 decreases as  directing toward
atip side of the fittin 1g protrusion 20 in the axial direction. The angles
e and O are set as[ &HY ut Thesend[ oo 28rpiths suquonansinitting poitioni Aghapeot r usi on

20 at the_en t 38.0f the recess 16 and the |tt protrusion 20,
‘nanely, tHhe g‘B‘g %féaagwbe‘rdt%rfa‘sty ftA8 Ipclinglden angls & 1o ﬁlliql‘?eﬁterlglﬁﬁ 2§ s shown

out 51 de ar oa B Rai QEREEON LU O Pt it bt ad Prinp Al et ™
section of m%c%qgwﬁﬂrah'o%@m}rg{a Eglg rbdds féaﬁretﬁ% a)ég rje@trctrzlr aér l(t{?e) endg

represents a di ter of Clrcunscri OUt y outer

ends of the toarem 106QHE tdrg@N@aHskiitiRg Fﬁﬁoﬂ]joqrts aaznchtﬁ&r s%hfaéeeiﬁdtﬂsmnt_ ; 6a -
e ree arcuate 2ZU portil ons ) )

and P represemvadly atentrmﬂmaﬂoncangl\z@tfmmtltefcehlemmr@aﬁﬂmmoa[rﬁit@miﬂ@ort&zr with
the curvature radius R In this enbodinent the dianeter g is set as g 1. 24
mi the dP angParthen adigmeteyofa virtgd cirols inphulingtbe end pertion S6dgeeasss® = 0.5 b =

- 0.25 g 0.31,mm. The width f  of forque transmittin rtion_22 is

‘cal cul ated aéltrﬁ‘?“&gﬁ‘bw?tre att}i’es@‘?(%frté%gp% Rreyupl Shahde pa Cgreﬁti‘?nmn fi the

~enbodi nent 5, outwardly project ed part of the
t or que trans%ﬁ@s?éon p'b;%:%sgt asz%outfwtzhe recess 16 is slightly larger than

that of ‘the torqueygsi pNSTH:SSLHRA o?‘ﬂ{etﬁtfﬂﬂﬁﬁfhtﬁfsrohhﬁ dtichd érgs%eergssrswf% 20

for engagl ng the arcuate portion he arcuate port as apparent -
~in Fig. 3(ajecesshi® aidnkd Bttidg PEstrmn ZIEﬂarﬂH?Uﬁreto?@mhgiecﬂg%'prm@Lﬂthe Roeksof t he

torque transnission portion 22 of the recess :16 is largef than the
. circumsc H bed6 &1 Figl Hapie showirhythe3ltby-pranged shape contoured by the solid line in Fig.
B 3(b) An outside area of the three-pronged shape substantially represents the section
of the head portron 12 having the recess 16 In Fig. '3(b) g represents a diameter of a
crrcle 40 crrcumscrrbed about radrally outer ends of the three torque transmitting
e .portrons 22,30,b represents a diameter of a c1rcle 42 inscribed in the three arcuate
) } - 20 portlons 26, 32, and P represents acenter of curvature of the arcuate portion 26, 32
- Wrth the curvature radius R In thrs embod1ment the diameter gissetasg= 1 24
- lmm the dlameterb OSg 062mmandthecurvaturerad1usR 05b= 025g~‘
©0.31 mm. The width f of the torque transrmttmg portron 22 ] is calculated accordmg"
I_ 7'.to the expressmn (6) below asf=0. 45 mm in the embodiment. The dirrrensioh of the
25 o outwardly pl’O_]cCth part of the torque transmission portion 22 of the recess 16 is
. " shghﬂy 1arger than that of the torque transmrssmn portron 30 of the ﬁttmg protrusron '
| I_ '20 for engagmg the arcuate pOl’thI’l 32 wrth the arcuate portron 26 as apparent in F1g |
B '3(a) The crrcle crrcumscrlbed about the radrally outer end of the torque transmrssron L
R "portron 22 of the recess s16. is larger than the cucumscrrbed crrcle 40 in Frg 3(b) in a 2

T30 strrct rnanner




30 strict. manner. --- - -- ------ 27 Novenber 2006 13 si n60-2R ... (6)

[0032] The fitting protrusion 20 and the recess 16 of tﬁ@b? ewhetdd06 ast ener
-5 wenching structure, the snmall dianeter thread fastener 10 or the bit 18

are fit with each other and both formed l# a three-pronged shape in its
section cut along the radial direction. The adjacent side portions 24, 34
of the adjacent torque transmtting portions 22, 30 of the three-pronged
shape fitting protrusion 20 and recess 16 are snoothly connected to each
"ot her through an drcgatie §90-2Ron..46) 32 respectively. 10 The dianmeter b =
0.5 g and the curvature radius R = 0.5 b restrain a damage of the fitting
protrusion 20 and a defornmation of the recess 16 and all ow the snal

di ameter threade ‘Eﬁit r to wench b higlngrenchi ngltorque [ 0033] That
‘is, the setting ofl’ fytingprofrusiop Haeedo ok estbflee(ftﬂj]tfhsieneof t he

fitt t h 16 di f
[EL109 P50t sk A0 ag L0S AT G LRt SR bl o1 6 B3 D S0 el v ¢ he
- EB of t i f.the fitt 20
and the | nt er it adtaRd pbIABAMRA & SR I 1 Ot CPL%&H@@ Eti "
bet ween the daeeing. t TaOsMhdcht 18 pRELALODS, ﬁ%fth@giaoh&qgrglhpor“ Al ent S' de

portions 24, 34 of the adjacent torque transmtt 2, 30 of

‘the three- prongmds §Ba$1)30ffthe thréxgprongdd $hapOflitidd padtelisiRCHBEdLEcads &6 agnoot hl'y
connected to each other through an arcuate portion 26, 32 having a constant

~curvat ur e . a#inaethly copmected ioveachio@err dougs aR arsaBQRatak 26)82 déspowtivety.b of the

inscri beg% ﬁ]cle 42 %nd %5% f the dianmeter g of the circunscribed circle
40. Constfueh?f Jiamstsr by & AgEn etC@F‘@HEeF@“@ercﬂ Thegsirainragiignee oktieas a

*of the tor Eﬁﬁﬁ%@f&*‘ P AE b0 of Berigeet 14 sﬁlga'ﬂ%%rt@% sl gt bt
~having the |inigakd BsffemBivirb by igh Wething 3fjud 07 aue transm tting '
‘ [0033] That is, the settmg ofb=05gand R=05b baiances the strengths
N of the fitting protrusmn 20 and the recess 16 asa result of a small dlfference of the
15 tnner area of the torque ttansmlttlng portlon 22,_ 30, namely, the area Eg of the torque
| transmitting portion 30 of the fitting protrusion 20 and the intermediate area Er
| (coiresponding' to patts of the recess 16) behweeu' the torque transmitting portions 22,
30, _ |
| - [0034] The adjacent side portions 24 34 of the adjacent torque transnuttlng |
) 20 portlons 22 30 of the: three-pronged shape ﬁttlng protrusmn 20 and recess 16 are
| smoothly connected to each other through an arcuate portion 26, 32 havmg a constant
. curvature radius R. The curvature radius R is 50% of the diameter b of the mscrtbed :
‘ cucle 42 and 25% of the d1ameter gof the cueumscnbed mrcle 40. Consequently the:
wrenchmg torque is efﬁclently transmltted as a result of especmlly preventmg stress
g 25 = concentrauon at the base portion of the torque transmlttmg portmn 30 of the ﬁttlng
e | protrusmn 20 and havmg the linear 31de pOI’thIlS 24, 34 of each torque transnuttmg
. } portxon 22, 30 Wthh are parallel to the pI'O_]eCtIIlU dlrectlon Meanwhlle the
B dlameter b of the 1nscr1bed cucle 42 is 50% of the dlameter g of the cncumscnbed
- | . 01rc1e 40 and consequently, hlgh mechamcal strength is obtamed by sufﬁcwnt '
o 30 thlckness of the ﬁttlng protrusmn 20.: At the same ttme the sufﬁc1ent pIOJectmg




portion 22, 30 which are parallel to the projecting direction. Manwhile,
the dianeter b of the inscribed circle 42 i s 50% of th3784°é{?@t’“§r20860f t he
circunscribed circle 40 and, consequently, high mechanical strength is
obt ai ned by sufficient 30 t hi ckness oft4the fitting protrusion 20. At the
sanme time the sufficient projecting 27 Novenber 2006 14 di nension of the
torque tra tti %portlon 22 30 allgws the wenching torque to be
efficientl &]‘l]s“rrlill S RuS Hepsraing Bpien 23 Ol s FistvraRehite tpigee fodeess 16,

[ 00351 ThefadieiRnditd & Brs thd\@tbrnfalibRor RE RcEWIEON 20 inclines at the
i nclination angle a z 6 30" and the arcuate portion 26 of the recess 16

inclines at thdO®SI nclliemaquatsrpogtingl 3 of the Btiubprotravieradfbimelines ot the he axi al
~intermedi gﬁﬁmgf?cfnt ugf& oOf 62 18 add &b 'aﬂ:g?te ?BI%E){I Yg! 91{111 e 2N lhaﬁle%_;ﬁqfﬁéss 16 at the

openi ng edge pro | arge static ctiron ween them iS allows the
smal | - di anmlmatmrtmghcﬁe?dﬁ%ét @mgzgeﬁﬁnttaf tltnaaxséumereie;hataqiodlc(naiftlteditan@ by the
bit 18 androuto @ enc {Egt(ﬂ} yll d(jé]grrelter thr%aded f ast ener 10
by a robdf® mﬂ?@ 57°§ﬁse i eh‘?pgﬁlﬂ% §eRLQen1anes siapg ToRan Breas oy e
respect i vehem mads aat)wathb@nﬁﬂ idiadicfer Kliralie Fastch@al0.to BB eechlERdeduhastener 10 _
i's made of such a&ﬁncarbon steel _and the bit 18 is made of such as chrom um

mol ybdenurfydieRt 1qndgpigmatin saepching of thespall diamgien threaded fasaerdfd ci ent  of

static fr '155dt0rTh@fsmEl|P§ﬁ1ﬂe§:r SRR Hshnd a0 sh@BRDit ltSWr Q;ge%f}velﬁﬂQdé:&fhs' dering
the fact of tan 8 = 1405, an appropriate static frictionis realized in

t he pﬂ@seﬁ?ﬂalemé@fﬁéﬁit Bre thisededrastenent lemnaéngf aich aycagb@techardl thibit
inclinatiqg; ﬁ@%eeofkﬁ” %h:%?m %?ol{'b%%ﬂ st\é\!l' ?%éhﬁge% ?ﬁ@f A tﬁﬁ 26 _of the

recess 16 1 nclr1nes a rnclination €' end Surtace 28 of
t he t or queha coafisimnt df stayc |ﬁ®asttom1ﬁ tlizgh iis Ige{lelra]ESmalargeh than 0@ dndabhgidermpgl e s =

15 and th 6_is sily and preci for d by. forging. The

i nclinati gltf’sle ?\PQJS tlﬁgg PERES F@ch Wde Q?/prfegeé‘itl itate the
parting Ofmbb@meriTihe lﬁmﬁhbmlgl@@e%s3@@@&&%115&&91' agletpo: proci sely forge a
predet erm ned shape of the recess 16. parent in Fig. 2(a) of

- the plan view, 1%36}1 tWiilg the picheeipertien 36 eff;ﬂserqcrzsﬁﬁuzcéma%attth@ni:ln@tlpmat| on
- angl e R bgh gt $he. élleféﬁd Qﬂfaké Qéléftﬁétoqtg; %ﬁéﬁ@&ﬁ% )p gul“onoiz hdfhel Yef'e

-transmttlng pOI’tIOI’] I ncll nes towar rection, namaly
r adi aI | y - arpdination angle € = 15 and the recess 16 is easily and precisely formed by forgmg The

1nclmat10ns serve as the gradlents for parting and they facilitate the parting of the punch
_ from the recess 16 after forging to precisely forge a predetermined shape of the recess 16.
20 - [0037] Apparent 1 in Fig. 2(a) of the plan view, w1th the inclined arcuate portion
- 26 at the inclination angle B both of the side portions (31de surfaces) 24 of the torque
“ tra.nsnuttmg portion 22 mclmes toward the outer direction, namely, radlally and
extendmgly about the centerhne O Consequently the commg -out component to thrust
the ﬁttmg protrusion 20 out of the recess 16 is produced when the wrenchmg torque is "
c 25 ‘apphed by engagement of the side portions 24 with the s1de portlons 34 of the fitting 7
| protrusmn 20; However, because the inclination angle in the radial direction at the side
_portion 24 is sufﬁmently smaller than the 1ncl1nat10n ancrle ]3 which is 5°45', the
wrenching torque is efﬁmently transmltted and thus, no, problems occur. The arcuate

' port1on




extendi ngly about the centerline 0. Consequently the com ng-out conponent
to thrust the fitting protrusion 20 out of the recess 28 @e@P@@Qggd when
the wenching torque is 25 applied by engagenent of the side portions 24
with the side portions 34 of the fittilsg protrusion 20. However, because
the inclination angle in the radial direction at the side portion 24 is
sufficient]y _smaller an, the inclination_angle 0 which is, 545", the

wr enchi ng 08¢ firdesess 13# F@&WW“‘E"P‘&’F&W‘E‘F Bt g’i‘?d’oﬁﬁ'ﬂé",s thabat the psnidgst occur .
The ar cuat upRefdtdn@And # iND6EIHSMm=4006 15 26 of the recess 16 has the sane
curvature radius Rat the bottomas that at the opening of an upward end

and it is aboutl®®8B1nkequiroBI8} smeiphiool mghes the bigédbrimvwrewhing detsnedl t he bit
18 for unvgenehidngadddgsdl 110 ha@ir%f{ﬁéﬁfeeﬁ({eﬁgﬂgﬁf# ARLRN8 hrebdudayi N9 the

t hree pronged shape recess 16 prévents I C Oor persons unconcerned
f rom ubwr enblk ergpersormuwonderred Sm itwrerchefgftbat wwith cagai It teffeativei againgf

m schi ef [a Onganlj.n tie present enbodi nent the inclination angle a of the
arcuate portion (ﬂj f the fitting protrusion 20 is larger than the
inclination angoes9(3 Iafihd fiesear antidindd®fHeiifilinatddh Dbleld & hea@s% ghioand the
wr enchi-ng ; %rﬁg’ue .S transmtted through the axially 10.internediate portion

of the fi e AftEng RIeryTend is sy dunfha inclinsonprglt et e geuase petken recess

16. Asa regWkine rbhss M, aAPHE WrlcARP QR i trab B &PUAREH RAKtnF8 s | arger
than that in the conventional case where a i1s smaller than” p. Thus, when

t he i APer Arenmedistayorti¢neot theditiag progusion 3 eengagadhwitthtbe ppeninzoadge ofthe0a of t he
fitting pr -0 .Or i i t e art 38 in
i nverse prr %%%)Sﬁﬁ o%s ggesflﬁetﬁ%@%ﬂagt%r %%giﬁrsg?de(?ftyér?rrl@%gé&dﬁ% [3t8q§]§?#§g§‘%n gﬁg
wr enchi ng irt the gorevehSomab st svhtre oibbraaliee fan i BB, Wwhdnt thalntdmedige ofthea

def ormatign of. the fitti] rotrusjon_20 and the recess 16 at _the engageid
bart 38 oftath 16,60eesss Wl B oA Bt v ARio Fusticatir o pelts fgee i

ef fi ci ent liyplisie Reihe enLigcdpANEs inMiRAGH QBRI UR larer BiBébalimeRMd ed force
to the_engaged part 38 brings a small conponent force in the axial - -
di r ect? on Viign epyerehinepuiue SAoawytt Hais ieelfansanaginl damegeer adefoanatiopor t i on
32, ther QBYthe fitting protrusion 20 and the recess 16 at the engaged part 38 or allows the small
 diameter .threaded fastenier 10 to be efficiently wrenched by higher wrenching torque. A
~ smaller applied force to the engaged part 38 brings a small cl:omponentrforce in the axial
direction t6 separate apart alohg the inclination of the aréuate portion 32, thereby
20 prevénting the bit 18 from coming out of the feceéé 16.
| [0040] Iiis to'Be understood that the present invention may be embodied with
other fch_ajnges, -ilﬁp;ovemeﬁts, and mod-jﬁc‘ations that may occur to a person skilled in the
art without &eparting from the scope and spirit of the invention defined in the éppendéd -

o claims. | '
s
| - Industrial Use - o |

- [004 1] : As described ab(‘)\%c,'the present inventioh provides é threaded faétener
‘ mcnc_hing.structure, a threaded faster“le‘r‘and a'WrenQIﬁng tool to réstréin a partial

" deformation and damage of the engaged part of a fitting hole and a fitting:




20 preventing the bit 18 fromcom ng out of the recess 16. [0040] It is to
be understood that the present invention nay be enbodi ed? Wovpmben298p
changes, inprovenents, and nodifications that may occur to a person skilled
inthe art without departing fromthe scHbpe and spirit of the invention
‘defined in the appended clains: 25 Industrial Use [0041] As described
above, the prpseusionpveidddoin aphieadeddssténct bieadashchias teN &r wdidREha 9
structure, a threaded fastener and a wenching tool to restrain a partial
def ormat i on athecadedvgienefant e vestghdleuh pphighaf wiendtiing fongrehol e and a fitting
27 Novenber 2006 16 protrusion provided in a threaded fastener and a

w enching tool for wrenching the threaded fastener and to wrench them by
hi gher wrenching torque. J. 27 Novenber 2006 17 WHAT IS CLAIMED IS: 1. A

t hreaded fastener w enching structure conprising: a fitting hole which is
~provided in one of a threaded fastener and a wenching tool for wenching
the b5 threaded fastener; and a fitting protrusion which is provided in the
- other of the threaded fastener and the wenching tool and which is to be
brought.into fitting engagement with the fitting hole; wherein both the
~fitting hole and-the fitting protrusion are respectively three pronged
- shaped and have three torque transmtting portions which are angularly
spaced 10 apart. from each other by 120. degrees about a centerline and
~which proj-ect outwardly in a radial direction so that a wenching torque
is transm-tted through the torque transmtting portions to the threaded
fastener, as.a.result of rotation of the wenching tool. wherein the

S




~ represents a

fitting protrusion has an inclined engager portion at v\lmé11 I a ter of
the fitting protrusion is reduced toward an axially di <fafevemaes 48P eorf
and the fittinng protrusion is 15 broug i nto engagenent at an axially

i ntermedi ate portion of the inclined éidgager portion with an openi ng edge

of the fiy%ggg g%#%@&Eﬁ{ orque transmtting portions of each of the
fitting h A tttr ng protrusion respectively have adjacent side
portions snoothly connected to each other through an arcuate portion
convexed toward the centerline by a predeterm ned radius R the arcuate

~portions of thé fittifAdhsidedifesiinehweanghingsthcsugprmprising: afigiingdwotmt with t he
arcuate pWhidhqglgrogﬁed Pﬁm@%@g'tlﬂgad%ﬁlga%teﬁgr 4% Jrhﬁchin%q?d]%rewren?rﬁrg%l{h th the

fitting hole an tting protrusion are s 0 satis of the
f ol | owb ngthesgsed &steoersarida), (b) and (c): O<a<_ 8..:(a) 0<_ f3<8 (b) 25
R<a...(c) wher esents an a ncl t he | | i ned
engager porti o% fw?qgﬁr‘?qgussﬁed‘t lat18pf%vé‘%gélhﬁjgﬁhfeﬁghﬂm’?a@egE“tef“érﬁr“ nts an
angl e of mmﬂchmgtmotb and¥hiah isab Gabesheldnto Mfind d@agehicht Wil thedtengmdld) respect
to the centerli e threaded fastener wenching structure

according to cf: Frﬁtnl Oﬂwlilﬁggt% holgpndihe f&ing profsen psIrespastyelyires tti ng

t I d d
E”e;" rusi I\gr\?g%ﬁies}&?gggd hsvestﬁiteb %drb{u@@ddgnﬁ)chnoé %&n&% Wi hgm%ﬂﬁrﬁﬁgﬁeeans (()e) an

wher el @ g" apasifFen exphther by é%@e@reeg“bcwt @.ccmrém@ andcxmmlmpnonmﬁoqmﬂy inadi al | y
out er endﬁad&fl 4frD8on 3o TRl £G: N BrllA0HM b HRAL 1205 gudibisiniBe

I anet er aclirc nscrl dee APy portl ons'
3. The t hpetdedo tleshendad fagtarc s ngessit K)ﬂﬁitajfoﬁ oﬁﬂrewréndhglgttcoloﬂrl&rm the wherein
a di amet rer{tmg pro%ruhlgh ﬁgsdanolhcﬁng ehgarggralgo?‘gmf ei?t1 ¥ ec?xeard;rzl:m%etgrodf théjl t: tg & than 3 mm .
protrus1on is reduced toward an axially distal end thereof, and the fitting protrusmn is
15 brought into engagement at an axially intermediate portion of the inclined engager
portion with an opening edge of the fitting hole the torque transmitting portions of each
- of the fitting hole .end the ﬁtting_protrusion 'respectively have 'ad‘j ccent side portions
smoothly ccnnected to each cher through an arcuate portion convexed toward the
centerline by a predetermined radius R, the arcuate porti.ons of the fitting protrusion are
20 brought into engagement with the arcuate portions.of the opening edge of the fitting hole;
and both the fitting hole and the ﬁttmg protrusion are shaped to satlsfy all of the
followmg expressions (a), (b) and (c)
, - 0°<a<8®. ..(a)
| 0°<B<se...(b)
25 ]3<a ©

L1791

where “¢ @” represents an angle of mclmatlon of the inclined engager port1on w1th respect
to the centerlme while “p” represents an angle of mclmatlon of an engaged part of the

ﬁttmg hole w1th respect to the centerhne

- b . 30 2. " The threaded fastener wrenching structure according to claim 1, whereln:
e '_both the ﬁttmg hole and the ﬁttmg protrus1on are shaped to sat1sfy both of the followmg _

_ .expresswns (d) and (e)

v




10 4. The threaded fastener wenching structure accordiﬁgg%P apg %ﬁ of
claim 1, wherein the threaded fastener is provided wt Yempens 5 hol e,
while the wenching tool is provided with the fitting protrusion. 15 5. A
thread fastener provided with one of flBe fitting hole and protrusion
defined in any one of claiml1. 6. A wenching tool provided with one of the
~fitting hole afle ﬁr%f’r%lg'r%ﬁ -d&ined in claim1. 20 7. The threaded

fastener wenching SRruqt e aggording to claiml, wherein an angle of an
end surface of the torque transmtting portion of the fitting protrusion
relative to the centerline, and an angle of an end surface of the

transmi Ut Lig 0% LAl o hiified bb | it ARG bRRUbYS dtaly G QRIS e are
substantiall'y the“sane.
5  three torque transmitting portions, while "b" represents a diameter of a circle inscribed in

the three arcuate portions.

3. The threaded fastener wrenching structure according to claim 1, wherein a
_ diameter of a thread of the threaded fastener is not larger than 3 mm. |
10
4. ‘The threaded fastener wrenching étructure according to any one of claim
1, wherein the threaded fastener is provided with the fitting hole, while the wrenching

tool is provided with the fitting protrusion.

15 5. A thread fastener provided with one of the fitting hole and protrusion

defined in any one of claim 1.

6. A wrenching tool proVided with one of the fitting hole and protrusion
deﬁned_in claim 1. ' |
20 _

7. The threaded fastener wrenching structure according to claim 1, wherein
an a_ngl'e of an end surface of thé torque transmitting portion of the fitting protrusion
relative to the centerline, and an angle of an end sﬁrface of the transmitting p_brtion of the
fitting hole relative to the cent'erlin:fla are sﬁbstaﬂiially the same.

25




