;N T ae3euub@6T DESCRI PTI ON LOCKI NG FASTENER Technical Field 5 The
invention relates to a | ocking fastener which conprises a bolt , a washer,
and a nut and certainly prevents | ooseness of the fastener by a sinple
structure. Background Art 10 Generally, as a fastener, mmmﬂmmmmm““l
conprising a bolt and a nut or a fastener conprising a and a
washer is used. Naturally, it is desirable that the fastensisfias the washer
to protect a nmenber to be fasteneskgdierrost i nportant portion which is
coupled by the fastener 15 is a coupling portion of an almmmwulmmwmr ain ,
or the like or a coupling portirgckaiNcarasTEdERg, a steel b dge of
a freeway) or the like. A locking fastener is used, particul acdog* for such
a portion which is subject to an influence of |ooseness due to vibration
caused by running 20 of vehicles or vibration caused by the wind or the
i ke. Many Teadireimas heeldg a | ocking effect have been proposed. For
exanple) in JP-A-9-79247, there has been disclosed a fastener constructed
in & manner such t hatThe saaenddonaeelafe st herkiBoff@shed e At ednvex
portion or 25 a concave portion having an inclined surface, a bagc:k surface
of a nut orconlakkes @ Patk. 6f vashehd aper & g 6Fdé;eﬁ&lath%§' PHPHER As a
concave portion or a convex portion having an % jcncIjEned surface
corr espondiiRP I e Lbnb% gﬁ????ﬁ\ro Y HeStBRtGVR DAY tTDR  of the washer,
and a frictional force caused by conpression is allowed to act on the
inclined surfaces of the washer and the nut which are fitted to each ot her,
5 thereby H{O‘ﬁi{%&%éhﬁr{o‘:ki ng effect. According to the above fastener, in
ng

the case of For he” convex portion, a serious disadvantage such that a

parity of a screw porti @@nQI:aﬁ.li'g, e & fabPshetOra Ha@\WedhicRdcbhgri Behgned
surface is conpensated by a 10 frictional portion fornmed in such a part of

the screw pPrdéon. ak@vevaE) o d Faditfdnieauldoniphats itnke af biodtti,onahutor ce
caused only in such a limted span resists a strong |loosing force. In the
case of forandg whaeheandavesedrt iNatursltlhicliness derimaigbeithgt hBenut has
to be added, so that 15 a strange thick washer is obtained) a resistance

f or ce depentis benehdds itbei vaghet drcprehaséd swmpernte Renfasteiffed span in
a manner simlar to the case where the convex portio and it is

ig f d
difficult. The ApAt fBROLSANE, PREEHR™RG ol § W@%%QY'%%?%%%&%% ast ener,

't 1|5S di ffliCsmz:E cto%pﬁxi%egc%mtrq:%ton of an airplane, a train, or the like

or a coupling portion of a building, a steel tower, a bridge

of a freeway, or the like. A locking fastener is used,
particularly, for such a portion which is subject to an
influence of looseness due to vibration caused by running

29 of vehicles or vibration caused by the wind or the like.
Many fasteners having a locking effect have been

proposed. For example, in JP-A-9-79247, there has been
disclosed a fastener constructed in a manner such that a

seat surface of a washer is formed as a convex portion or

25 a concave portion having an inclined surface, a back surface
of a nut or a back surface of a head portion of a bolt is

formed as a concave portion or a convex portion having an



reliability of the washer endures , and a construction such that a pin for
stopping rotation is provided for the washer so as to be projected
therefrom for the purpose of preventing the washer from being rotated

agai nst the spiral 25 engagenent of the bolt and the nut has al so been
described. However) to formthe rotation stopping pin onto the washer) a
fitting portion for fitting the pin needs to be provided 2 for the side
of a plate {-bend@stieredeotot heshohdimg aer ths pamdencporoibheor that i on
stopping pin formed on the washer. Thus, there is also a problem such that
a struct ur echecoHve posaiph chthd vwaxher odudta ¥irti g tarndadefmered capssd
deteriorate. There is) eventually, unreasonabl eness such that the
resi st ance wraenmepends: drs aldbwad hg dot cen dfhe Hacdiimedrgpri@Fessi nce t he
| ocking results fromthe integrated structure of the nut and the bolt, even
if the 10 weBhdre aveblidie amgt theenvbnphetl! §ré rijdgred d¢ coghsO B§S -which is
exerted to the bolt as a separate menber cannot be bl ocked and the proposed
f ast®ner hasheré¢hy gerdeiésng the jpopkingesifectt here has been proposed a
doubl e nut having a Iocking_effect and conprising: a firé% nut in_15 which
a tapered outer periphefarding R dNmabeva SReteRchectBaEis B RPd an
upward position in an axial hole glrection is for lga 58“@% ? SELEW hol e
and a conveXCPBIRY ohPGNGIRVEH BPT Pt phdr 8P 30FFaEd PEVENGAEI ¥ "decent er ed

fromthe screw hole_is forned; _and nd.<n i i h 0 convex
portion of %%tf?rg?rﬁu?gig g?f%%dP8¥g$8§hﬁghEgecgﬁgaég %gfkigﬁ%having an

| nner per| %&%ggﬁgf Bfig &He%iegé?cgaffaaai ¢sWebRpkhgaserewyhal e is

provi ded, is attac ater. According to the double nut) a resin
or ggsoft 2p-fetabnhs pO2teEnoRbEmbAC Al dachf at barecognthieC sdivkact i on of
the first nut, the convex portion of the first nut is fitted into the
concave porpbpaioeh.t oweeond nutis addlf fhenl 8 thahethersftiationsglf ast ened
by the second nut, the decentered convex portion of the first nut is fitted
into the coficave pausedronfy tite ssebondl hut tefaspar rohbeh? rd SWHAN t he
screw hol e, thereby providing wedge-like action and 5 acconplishing the

| ocki ng ef f deesimaafores . wHentheCasene AV oI SheofORFRVE AT Hd-Hut whi ch

is attached later is fitted to the convex pgrtign of t éirstﬂq&%:mhich is
‘attached ah@abhhAlingss el IdEH Htheh 8 e fifd T RUPS M E s FeW 0T ti on of

the_bolt are screwed, .10 since. the.con .partiQn_af_ . fi.r t is
dec%gtered,amﬁgangﬁet#?FEtwﬁﬁ eﬁré%sgé%éﬁgggdlg F%S%%?%@ gb?%ﬁ?#ﬁc side, a
fastening f t S d Lbi iar $hh1RUtin SudH ght |y

devi at ed toaéﬁgn?%tégrtg?dggﬁgtgﬁgbgcggﬁ?%igggf%gkfﬁoﬁ? and while the
second nut PER$$EY dpn BAld mhhABY hinie 0t Bethstdeeiwhdie theagntvax
direction, a fastening force acts. In upper and | ower opposite positions of
a fitted | appbpatienofist Kerfedst aadd isedsndififtislldt.rong pressi ng forces act
fromthe directions which cross perpendicularly 20 to a bolt axis , and the
| ocking is perforned By addiitdbnotal ifter eecoirding ttopdhed ahieaces of the
first and second nuts. According to the proposed fastener, since the strong
predsi ng fop€é§06ﬁdtﬁ@séﬁ§&évaﬁga@§09§f§ﬁé&ﬂﬁn§1¥6?%§§“hﬁ€“ﬂbplied to the
bolt axis in the_ upper and | ower_ 25 %o itions fromthe o Egsite qﬁghogonal
di recti ons, *§1@Pdén tIn°f N HYREPLS %§9§?SAC ﬁiﬁanFBrF T38ubI e nut

since the t%art]:uéspiéln for stopping rotation is provided for the washer

so as to be projected therefrom for the purpose of

preventing the washer from being rotated against the spiral
25 engagement of the bolt and the nut has also been described.

However, to form the rotation stopping pin onto the washer,

a fitting portion for fitting the pin needs to be provided



are overl appingly used, there is a damage to thread ridges, it cannot
endure repetitive use, and it becones expensive. Further, since a space
enough for the convex portion of the first nut is necessary, there is also
5 restriction of use such that the double nut cannot be used in a narrow
space where the first nut and the convex portion cannot be allowed. In

JP- A-10- 306819, as shown in Fig. 23, there has been proposed a | ocking

structure gWriind NG df NYshapedclbd atds rtenarerdoertliZ0 nut vl ch an out er
surface is forned in a tapered shape whose di aneter decreases upward in a
bol t axi al HreEiRterncd ammlResco eat 2@n whiappisg edmt Enuved antthe femal e
screw portion 11 of a nut is forned on an inner peripheral surface, and a.
not ched porddsier2] Mhushathergadstal$o af proklen gichridmtle a Sttt WRy in a
bolt axial direction; and a nut 2 with a tapered concave portion 30a having
a tapered itewemererdpiElatatad fank pradehichtY NG i 9RP ey 20 is fitted.
Wien a bolt 3 and the nut 2 are fastened, a 20 di aneter _.of the ring-shaped
| ocki ng nerRtre R Rkt eaJBSTENES t 1FY 4TI hy nERbERSSBAREEBRES UFF 11 ng

coupling menber between the bolt 3 and the nut 2 d enters th per ed
concave porthadn Wen siHeMf Prog AePeds ﬁntﬁeg§§?§189t§ 68§a§9

di rections which 25 repul se the conpression of the |ocking nenber 20 and
are directdd® dwdtd both of the bolt 3 and the nut 3 act and a fast eni ng

f i , th b : t f .
o ce i nereases, terely, RLEVERHG 1O Socid R9SpREss. ofeilie ensew

According to the pro ener, although a part of the screw of the nut

s sacrificgd i o IR, S Jd Ur kRl BBl BREINOGOIR AetefO2ernbt differs

therefron1vﬁ% respec 0 a point that a filling coupling menber (
| ogkd ng menhesy 20) aNH0BRe dh@reies S&fpberéigel ytdgeaeespdieasshessn the

sacrificial portion.
which is exerted to the bolt as a separate member cannot
be blocked and the proposed fastener has a large defect.
In JP-A-11-6516, there has been proposed a double
nut having a locking effect and comprising: a first nut in
15 which a tapered outer peripheral surface whose diameter
decreases toward an upward position in an axial hole
direction is formed around a screw hole and a convex portion
whose outer peripheral surface is slightly decentered from
the screw hole is formed; and a second nut into which the
20 convex portion of the first nut is fitted, for which a
concave portion having an inner peripheral surface that is
concentric with the screw hole is provided, and which is
attached later.
According to the double nut, a resin or a soft
25 metal is coated onto the side of the eccentric direction

of the first nut, the convex portion of the first nut is

fitted into the concave portion of the second nut, and when



The | ocking effect relies eventually on the frictional force caused by the
contact of the tapered outer 10 peripheral surface of the | ocking nmenber 20
with the tapered concave portion 30a of the nut 2, and the | ocking nenber
20 is integrated with the bolt 3 at the back surface (the integration

ef fect cannot be expected with respect to the spiral noving direction
because of the engagenent of the 15 screw) . However, since there is a .
limtation @ Eheseoki@acts susfagseawhy ehei sepondinad oheydéeresuehed |imited
span , it is necessary that the tapered concave portion 30a is fornmed in a
w de di anet®mwesr boetidd obtaheied dyt nnerbasiing ed dindwetbe ofneaaveipper
portion of the nut 2. Since the nut 20 2 has a special shape, a probl em of
an i ncr easedrtiranufatherdemprebats ilsatdssedncent alearingr toenfFBeYt o t he
double nut, there is also restriction of use such that the nut 2 having the
speci al shapa eanotrdiey yseviding spetae whdte adlelal R1Yi aneter portion 30
cannot be allowed. 25 The locking results fromthe integrated structure of
t he lut andeddvenddol shixsg e | bveied L §Ctand according to the proposed

fastener, such an integrated 6 structure is obtained fﬂ%é chEhﬁ rebound
forces against the cofirlessiofPer the GRRFEYE IBPTHEDHES i 2°GPthogonal

direction in the tapered concay ortjon.3Qa the . , the

i nt egr at ed 8% @9@?@215&%6&}1%51@%%%5 &ela(g:ecdggge %%%31\%61 }é@grgrgl | span
is too weak erformthe laqckic [ iV 8,1 Dl re of
II ?lventi on &‘1’[:3?’% brfg]qlﬁfew |lrcsI ngnf\%;ﬁ?él%%é %&%%degé&%gtfgﬁa\}iegggggglsgcki ng

¢ Pu ; . . . bol
ast ener CO@P{thgl éh Rh%talr;?/d %%ﬁg:gw %ﬁr%bﬁ%f%@@%@lﬂcﬁfé gnarbBasda bolt

t hr ough- hol € t1sslig an a nom nal dianeter of the bolt ,
a copi cal b@{ﬁﬁé TR n v st ARt the deeiseases tiewdedeamneupdar d.
position in a bolt axial direction is forned around the bolt through-hole
so as to stgangd heweef1:0Mm naRthre £l theaus tsEomfthe ecoet thed sdidecl e i s
formed i'n the base portion and the conical barrel nenber; and 20 a nut in
whi ch a coni cids teal e pdrdiam act sapenddtbeeposi t boml @f ddredigst POk that is
screwed with a screw portion of the bolt, the conical hole portion being
const r uct edis nshigmhherdeviatefatoatipanther sLdaniPnhBF BEFPBIERY of a
hal f portion which does not face_the wa set to bDeOl g than

_ h d \ sger gS IS SE X SITg
that of an SLFEeFtHER; RS YIHFle e SECelGe " BorRT o9t The Coni cal” barr el
menper of the washer,_ a diapeter of .an o I 0O I n the 7
si dk® whi ch FABEITETLS hﬁ%ﬁé’rgﬁg CEEPNS Jﬁegg%ﬁg%a?ﬂt %aﬁg% %%?9{1) fgjn&cc%ut er
peri phery ofcg root portion of the conical barrel nenber of the washer, a
hei ght is st gﬁfly hi gher than that of the conical barrel nmenber of the
washer, and a taperedrg §fgd2a8a0fowdie oppoR iitechd Hit i Oms afgh & iasteichat  of
the conical barrel nenber of the washer 1s formed. According to the first
i nvention, whgAnatpl akethe BerbastadedeiceonbBasuidsed staonaspaeissgfdor ce of
the nut is applied to the slit for the notched circle, a gap of the 10 slit
for the notthedesiact € rdectbastiscdctimnsivhieherro$s PRI A A el
menber of the washer decreases, the conical barrel penber_of the washer is
i nt2@ posed kikabaldl ayhs ngnfatbei HCHRNEEPIHECTER Ol 2HII ¢ Pdtdon of the

nut and the bolt, a state where the conical, barrel, nenber of .t 5 washer
is bitten : ARACSaEIENEAPBEERRIT TR hGE Eﬂﬁa{%ﬁs%gpgb?gcgﬁ?a%lﬁte%} and the

nut and the washer ar glclfjg%aq%%t ﬁ:ﬁ) ?ﬁﬁg %Z)E)%Lé%% %tarset%%e}[%ft@irnec%oqpﬂeto t he

bolt axis orthogonal simlar to e case of

JP- A-10- 306819 nenti on ve. 20 e13; i PR N drRder kabl y
differs fromit i erschjLB c?ofrget é)@?ol \éov(\jll)lﬁqg?l points. That is) since the

coni cal_bar el qener ispiNeaNSGH otk Lhes baserpoutbes, ahhel oai cal
pu

barrel nenber i's stron led in the bolt axial direction by a force
whi 65 presses,<lihe JRaSerom the opposite orthogonal directions, a burden

on the bolt is heavy.

According to the double nut, since the two nuts



25 portion that is nmade operative by the fastening of the nut onto the
surface to be fastened. In this instance, however, the conical barrel
menber whose inner surface has been cone 8 into engagenent with thread
ridges of the bolt allows a shearing force to act in the direction of
tearing the thread ridges of the bolt . Such an extrenmely strong shearing
force is a unique frictional force regarding the bolt axial 5 direction
whi ch acts qn Bokb1ahpihg1 | (thageCoRiac@tmbge ral therhdr)idges t he bol t
regardi ng the whole circunference in the bolt axial direction. Thus, the
pressure ofii bgnAdt &md@ré hegwsie pay isen amehtiitohedombevexpensiig ected to a
resi stance by a strong spring force, and 10 the nut and the bolt are
integrated via such Fumsieat ancendoraespadéy eanaah ox e gonMfixh presses
t he base portion of the washer is integrated with the bolt even if It is
subj ect ed tpprthiershefarting fiorse Wi cks areceRthe URENrEaPiUges in the
bolt axial direction via 'the conical barrel nenber of the sher, The
f astsener ofresteriaiviant iodnuse seebridiat itheegPab L8 T ia GARNAG REsUTHa
integration routes in the bolt axis orthogonal Fdli rection and tge bol t axi al
direction, i0atieredy SPACEOWRETy el izshd W PAAGES GORVES RPTEc” The
coni cal barrel nenber of the washer in the state where it is bitten and
sandwi ched FEtiRlerP? HeL B¥1€dand t he nut provi des wedge-1li ke action, a force
which allows the scre ri f bo| t b bRt e 25
contact is applied fr]g?ngg’ﬁé'mdlgceo%q%w% grhté)%(r:leﬁtlgqt 'eh?é%aﬁl%zﬁgéew portion
of the nut which_ is in.sphkral s } 1 E6 Rt £da48qP9REpEA i N the
bol t axi al %PEHQFP§8§?859Fg?ké§9t an the mg?ﬂg?}&&ﬁg t he i%tegrgtion of the
nuty and th%&@tin Sndibd heso enhapsad ddhenely suereasi ng Ebemeacknng
effect. If a hexagon nut is used as a fastener, there are 5 probl ens such
that the fasteRideswWhiarewbbse pliametee dectessesatbwardcimbechedtby corner
portions of the hexagon nut, the fastening surface of the hexagon nut is
not uni f or Mdyi DA detitd crpnaatdmai ¢ scirew 2 2shdahngs AT EoRIQis Yhéhpl ate to
be fastened, a conpressing force obtained by the i0 fastening . of the bolt
and the nutaifemate unifew mdyrabphi bl of ettt d&@ EpTfiach h&pdoPPeaxis , and
the like . According to the invention, however ,sinéf.thg gggy%gr-s
i nt er posed PRFHBRATEhe W aChn@nchad HMKCHAHRBOEF -8Rt &1 i ER°Ar2PEF i nari Iy
br Olvé ded byoitf hae c\:,ivarschl:?nll‘fe;srué:rtlcé r}.ast ctu eatv%%rt _%Hlap%olt axial direction;

and a nut 2 with a tapered concave portion 30a having a

taperedinnerperipheralsurfaceintowhich1ﬂuaringmember

20 is fitted.

When a bolt 3 and the nut 2 are fastened, a
20 diametercﬁftheIing—shapedlockingmember:H)decreasesand
the locking member 20 becomes a filling coupling member
between the bolt 3 and the nut 2 and enters the tapered
concave portion 30a of the nut 2.
Stresses in the axis orthogonal directions which
25 repulse the compression of the locking member 20 and are
directed toward both of the bolt 3 and the nut 3 act and

a fastening force increases, thereby preventing the



- thelBasher 8FTENe- sdM"pYEchSsPEE

15 surface of the plate to be fastened is protected) the conpressing force
by the fastening of the bolt and the nut is uniformy applied symetrically
with the bolt axis , and the like are also naturally obtained. As a shape
of the slit for the notched circle of 20 the washer, an arbitrary shape can
be set so long as the dianeter decreases . A shape which is inclined to the
bolt axis or a straight shape can be set . Another V-character shape or a
wavef or m shapa LA P Sethe fe&dw! for a notched circle having any of

vari ous shapes can be formed. The 25 shape of the slit for the notched
circle is not limtedcddrdiiey Secamnd propokednfaaseaeronsltihcugbre of the

| ocki ng fastener according to the first invention, a part 10 of the

coni cal bargstt gerdies sefewhe vashert isseonsfiveticid agannedd ekmpbr¥i on which
is slightly decentered froma center of a circle of the bolt through-hole.
In the secand tiley éutdeyning JRsPod-d92d17 wilthdifEesssphpapfEAfattHent of the
bolt and the nut , when the conical barrel nmenber of the washer whose

di arfet er hasdment decrepebut ithat ot 8811 e aRP AT B8ORS £1P5FHP6n of the
nut , the thick portion of the conical barrel nmenber which.is_sljightly
decent er ed nemnwes2Q hevtsia Firagiftare GeadPal TI6°dYr BREFERSCA ?T‘?Ejf?onal
force acting on both of the vvasher_%the coni cal barrel nenber) and the bolt
i ncreases oW ighe osaFel kel IPRETEPRect of the washer ( the thick portion

f th ical b I .. Th f b
portion 15 subj et oPThelSTFONg FESPRFaELtar The  Thowanar. Hhe

integration.of the nut. and It LS e M an s ardEsligkance
force. The #ﬁjr%%l?%%gifnogrce %gg QIBSE%E?‘% %%g?&%ﬁrot her, q;g-bnce the bolt which

Is pg essedné%)gﬂ}ﬁgfai%@r@ac@ 6 £ GO0 b1 A Relibietko Pt tthoth®t apBeeadoni cal
er o

barrel 20 t he washer and enters a state where it is slightly

inclined i scphese€dpbYtibe N0 df omd heutr axli alndalithec ook imgpoembert o t he
thick portion, pressing forces are applied to the bolt fromthe opposite
radi al diregtiDnsintedgpesd andH aher bpdsi Bi ahsthe hawk soImtane 4P recti on.
The 25 |l ocking effect is inproved. In the third invention, as a,

const ruct i oinbégtrhbibockf frect sz becesPerhgdt ¥ERer$sPett d° {8€ond

i nvention, 11 t he height of the conical ba r_e}{ nenber of 1;thef vl\@l%her is
set to a heSBhrasupAvingt IhreehhPR ReFRWFOIOhtt e 481938 EEads of “nore can

be formed on an inner peripheral surface of.th nj r&l, vyerber of
VheRe o %ém&%ﬁ%bé?ﬁ PRGOS O

t he hei ght of %he Coﬂigﬁleis?arfog%icf@ﬂ%rlf&nf gggwaghﬂmigeéegpatrp, tike hei ght

such that tRB8TFBHE ¥ W east S or nmore can be forned on

the inner petipharalasyitacecRt ddifealnbentabarsel Btos of sdimdd vasher
at the sanme pitch as that of the screw portion of the bolt, the conical

barrel menbep af wihe washereirs poerttiannBy bibtthenegdntys dmdwiestsdd bt ween t he
bolt and the nut and the foregoing force acts certainly on the washer (the
coni cal bar aebhmeeetrep¥ an tieebiperniemd i ibenwnetied - 15558 @ ethe ™t ef or e,
theintegration of the bolt and the nut ) )
20 2 has a special shape, a problem of an increase 1n
manufacturing costs is caused. In a manner similar to the
double nut, there is also restriction of use such that the
nut 2 having the special shape cannot be used in a space
where the wide diameter portion 30 cannot be allowed.
25 The locking results from the integrated

structure of the nut and the bolt as mentioned above, and

according to the propcsed fastener, such an integrated



whi ch provides the |arge |ocking effect is assured. In the fourth

i nvention, as a construction of the | ocking fastener according to the first
, second, or third invention, in a conbination of the washer and the bolt,
one 20 of themis made of a soft material which is softer than that of the
other . In the fourth invention, for exanple, if the washer is made of the
soft material which is softer than that of the bolt, the inner surface of
the coni cakibarkgkre22sMBBREANEH bhEyWeshere endienend Rimtes weriedtt s
certainly 1n engagenent with the thread ridges of the bolt by the fastening
of the nuttneStsgpretbeibar egoimg amricausinf aheebolR axketomhadmadasher (
the conical barrel nmenber ) in the state where it is in engagenent with the
t hread ri dgegeet ibheihotiie  tdgeratucoandviehpobblienai® $tfr $hgl Jut M-egr at ed.

If the bolt is made of the soft material which 5 is softer than that of the
washer, thHosevew,pdite dmtefgriate b @iE s ipree St ipp e Gh&D QF f ace of
the conical barrel nenber of the washer, the bolt and the washer ( the
conbcal baceelsedewbdy) iar éheosnedlnwepAnaipr 888UYeK gt RHeE HIN tthfhd the nut
are strongly integrated via the washer. 10 In the fifth invention, as a
construct i decsinghandodii dg mest efdredddBiding to the first, second, third,
or fourth invention, the slit for the notched circle of the washer is
formed so as to be inclined in the direction opposite to the spiral
direction %f, tg{le screwd‘{) tion iofn 15 the bolt. In the fifth invention,

al t hough a “f&st&FHT % al[rév%s al'so spirally applied to the conical barrel

menber of the washer Abé(cc;]{%r{qasgéargr#g ﬂffé@%ﬂgntign;he slit for the

not ched circle of the was s inclined, the fastening 20 torque which is
spigal Iy applied is wﬂ%&! FksYp ARPL d &l at Podiben § Flasitenkber cémernotehed circle
. Adianeter of the washer (t%e coni cal barrel nenber) decreases. The
washer is snmoothly figtwsh¢nto the conical hole portion of the nut . The
pressure of the nut onto the base portion can be 25 uniformy applied to

t he whol e circunferencevadhéheibotiicxias syneeporthdn s td Bhkt bol t axi s)
thereby realizing the strong integration of the nut and the bolt. 13 | f
the slit fdmhadhmhdichedtatcle siightelnab®eder sthar|d e i?2the direction
opposite to the spiral direction of the scrlg#gor%i‘on of t eartT)loL%r, an end
portion of Gifdefiex ofdrhe Re ket RRALERF A REPST (B ¢

ast eni ng

direction of the nut becones_an_ edge.shape t $trong
fadeni ng fHTLTIET HEORTY TR IR %%(La%{g?]dﬂgo?ﬁ%%yoéytf%e slit for the

notched cirgle, SIS S & shildh Withad tnbSobpekat-daylifofasLasngosur face

of the nut presses t ase portion of the washer. .0 If the nut is

i ntended t Qe 4 ARt ddh ! BRal£eshREndbhecsion f a ndduhaid enretet he |ike
( the portion hooked in the edge shape. becones a stopper, blocks the

rotation inmgdkerheesingnd pestigyrafort ARdnte coandaimartz nsemher;
integration. of the bolt and the nut, thereby preventing the nut from being
15 | oosed. and :

20 a nut in which a conical hole portion is opened
over a female screw portion that is screwed with a screw
portion of the bolt, the conical hole portion being
constructed in a manner such that a diameter of an inner
periphery of a half portion which does not face the washer

25 is set to be smaller than that of an outer periphery of a
front edge portion of the conical barrel member of the

washer, a diameter of an opening of a half portion on the



In the sixth invention, as a construction of the |ocking fastener according
to the invention of laiml, 2, 3 ( or 4, the slit for the notched
circle of the washer is forned so as to be inclined in the same direction
as the 20 spiral direction of the screw portion of the bolt. In the sixth
invention, in a manner simlar to the fifth invention, the spiral fastening
torque in association wth the progress of the spiral engagenent of the

bol t and the; gty ScHfQdMneanRbhed 19 ddie tehpbesmElideldnaed takictt for the
notched circle of the washer and the di aneter of the whol e conical barrel

menber of the washesr FRETASES, YPid Pt Yorthenedprde ¢cheldar egaired force
acts 14 uni formy on the whole circunference of the periphery of the bolt
axi s symmetmémBkkyofithle whehbol ta axight Theslstghony hngegrdthiantbitt he bol t
and the nut can be realized via the washer. 5 In the seventh invention, as
a constructodntibé ¢dweidalk kianydlastemmer afcohdi wgshert rng i $apegédond)
third, or fourth invention, the slit for the notched circle of the washer
is formed isutfecsanetiersute éncadnphéoboinobxipgl thirt &t tim cordopd t he
seventh invention, since the conical barrel nmenber of the washer enters the
state wher ebarred Bembagl 9fptineedasherhdshdPEmgdi-al direction by the
fastening force. of the. nut, an end portion of the str%{qpt sli% for. the
not ched circle fornmedAFROYARBIsEReTRR I ELEF bninee R HiPhoWhen A5 PAAS

direction becopes _a sharp edge shape.and enters. the.state re it is
hooked to th® Pﬁsf@ﬁFﬁ@egu??a§%SB?g?ﬂe AR TR ST Oh Hoo éﬁr?ﬁ:the edge

shape funct{ gng, s, 2, S ORRET < 200 A:0Gks LBEcRBRALIAR LN of hepl Gp%i0

direction of°t nu € eig Invention as a construction of
they§ ocki ngo{as! eperuacaording Lorthe didlasspcand qibhederfory fifth,
si xth) or seventh invention, a concave portion of a dianmeter which is
slightly | agggh chhapathél ntfmied aEgendivaimiea dpettagesof tidiecndriadal barr el
menber 25 is provided for a center portion of the base portion of the
washer. | n phereilghthbepventtitom wasihge ishéntenpasedlbike popralicgyiing provi ded
for the center portion of the base portion of the washer ) the pressure of
t he nut ontwoatkeibdsbepweenonhactendnalhkolaneerpoehioh Bie tthet @itave
portion and the base portion of the washer serving as a fastening 5 surface
remai ni ng aEBen®oiffe BoRkave PREELORDPSCOMIFRT PIXEohe"§IRY” c%#nt Wi th
the_surface of the plate to be fasiened.. Therefor th r r.e t he nut
ont bt he ba%’@sﬁ‘&rﬁgrl?l&é"?é"% fsﬁlmt“g/lcg“r?q R%g‘%ﬁgilet i rr"é'g é{ragﬁ%éooocgthe base
portion of the r .Sy tr i h L S;

enhancing t 8 Pﬁgégsgpfo%ngf{*%gh%%fﬂgﬁgh%hgaggk% %?% %%%éagiﬂﬁéqﬁ%ich
provides thg Lagki,ng sffect. wHNcdiieCaRCaKe BOLLI &P d ortiBgdted for the
base portion of the washer, this is simlar to that a plate thickness of
the base popkir@twhirCinissmahasel yimDrEr itot thd TaaENbAGIP AR 41D t3E6 §leT | phery
of the screw portion of the bolt becomes thin. The fastening torque which

i ncreases | megeridnzah abloerepl at e t hi ckness of the base portion which is in
close contact with the periphery of the screw portion of the bolt can be
redaéed. Particul arlyHoweverf.aghenénveptionarempgkablindbf fevalid™ si nce
the fastening torque is small, the fastening work can_be easily, perforned.
In the nint Bt Midk F6sPess &ocbhet £odePryAngf PPRBLFockT MGt fhdt C&ccordi ng
to the first, second, third, fourth, fifth, sixth, . or..seventh invention, at
| east one 25D8otCHEFoRATEE o MR Iy Jtﬂftetq]ﬁadtéé{utwjttﬁé tgle bad

ase portion in

the radial direction s RLAYA9nhelehfhBEE POTLELBAGLy HE1 YOS 16
the bolt axial direction by a force which presses the base
25 portion that is made operative by the fastening of the nut
onto the surface to be fastened. In this instance, however,

the conical barrel member whose inner surface has been come



In the ninth invention, since the notched portion is provided for the base
portion of the washer and a degree of freedom of deformation of the base
portion of the washer is increased by the notched portion, the fastening
torque 5 can be reduced and the fastening work can be easily perfornmed. In
the tenth invention, as a construction of the |ocking fastener according to
the second, third, fourth, fifth, sixth, seventh, or ninth invention, at

least one 1,0 mptohed paidd on abtalness by: ¢add id0 ol Bder haspoword i on in
t he radiallgﬁggctlon I's provided for the(%gie portion of the washer forned

cont i nuous|gy Mitihd Rerthickast ROhiconi Bécthen ogcesiring avri tiatea@nber of
the washer. In the tenth invention , since the notched portion 15 in the

radi al direGtdgyk bs tHo¥bUed fouch ha daseenpant s bnosgmnericiatefiomi¢ h t he
thick portion of the eccentric conical barrel menber of the washer,
particul arlis = Wegnee Bfidtieactom Hérdefvegatdiong ofhe heopbraxbnl whi ch
requires a force for rotation is increased, the fastening torque can 20 be
reduced) antinduet farstvanicly awrk eanodbh ealithe perskeFedtne nCemEC2} event h
invention, as a construction of the |ocking fastener according to the
first, thihrifeurmenbdr tand siixe hokbveegRTAHRI nthe WhAY®ntion, at | east
one vertical groove portion is provided in the axjal dk&gcti 25 of the

coni cal bardisicuiRrene? ihethshett #RighedbreVRhth- i MVELiT oi© since at

| east one vertical groqQye portiop i rovi ded far_ th i cal el 17
menber, a dIFTEF 9% é@&oﬁ’r’i’ifoﬂg?oﬁﬁgtqﬁe &Orttﬁé)ncénﬁpggi%%gr ?Q?{]%enber

i ncreases and the cqnical barrel nenber, | i fo din the
di anet er - dect @élgﬂ?fc{(ﬁ(fg&?orn%sjt%%a_%estb n?ng?f%é%uﬁn€%%t' ?ggr educed
and o the fasd SAlNGWPLk-CER1PeaLaSE Vo el 06 TP HdICe LBgidedhog Of

freedom of éﬁgornatlon 0 e conical barrel nenber increases by the
vertical grgovgsportions provided for the conical barrel nenber of the

Eventually, the nut which presses the base
portion of the washer is integrated with the bolt even if
it is subjected to the shearing force which acts on the

i5 thread ridges in the bolt axial direction via ‘the conical
barrel member of the washer.

The fastener of the invention is strongly
integrated via two kinds of integration routes in the bolt
axis orthogonal direction and the bolt axial direction,

20 thereby rationally realizing a large locking effect.

The conical barrel member of the washer in the
state where it is bitten and sandwiched between the bolt
and the nut provides wedge-like action, a force which allows
the screw portion of the bolt to be come into pressure

25 contact is applied from the whole circumference to the
female screw portion of the nut which is in spiral

1
engagement in a front edge portion in the bolt axial



washer, the rebound stress of the washer ( the conical barrel 10 nenber) in
the bolt axis orthogonal direction is not attenuated, but the strong
integration of the bolt and the nut via the washer is maintained, and the

| arge | ocking effect is obtained. As a shape of the vertical groove
portion, any 15 shape can be set so |long as the degree of freedom of
deformati on of the conical barrel nenber of the washer is increased. The

vertical 0Goue Ak HaRNERN hEn! PhECHakAePACANa! tNaintsg shEDGS GrCch t hal
it is formed in a straight shape for the axial direction, it is forned so

as to be 204 Net LR8O bbhe Saeranghe@saidad, ehettbeysinérdasindie notched
circle, it is forned so as to have a side surface in a V-character shape,

it is formegd norxsanelgwshape, and the like. In the twelfth invention)
as a construction of 25 the | ocking fastener according to the second,
third, fourth, fifthIfshxidxagaventthisarsdad®aishaifipsdreriean, thereeas® one
vertical groove portion is provided in the axial direction 18 of the
coniscal bamprelblrenbenchf thhe washtasinleg exel faliea P RePLALEKEStPDorti on of
the eccentric conical barrel nenber of the washer. In the twelfth

i nvention, fistemadchissorEtcieGbysaneppet tHans STHEbe PEER I "the coni cal
barrel nenber of the washer while excluding the thickest por%ion of the
coni cal barthel fesitsaingf suREaGasAEr thRNGHAIHE i & PBEtPRR-ATEH i s
slightly decentered, a pressing force by the thic ortion. of the conical
barr el nenﬁgwmtéﬁtHECQPEQEFiVégp E@edﬁﬁ¥§%RPQQ)59€§4%ﬁ19f §Pﬁc%£?ﬁ% degr ee
of freedom_,of deformation of .the sher J V. i cal groove
portion, tHe st r¥r:ed“;t(g’r dfue” e rV\é:SJF e%ufcégjéegng %@H?%Qt?%n?}% work can be

easiJy per fﬂé@&uﬁ& AN enEhsoi bidd £ ek nh PVEOH AN und$ 0#mAYNEHHUEEH ON

symmetrically with the bolt axis, and the like. According
to the invention, however, since the washer is interposed
between the bolt and the . /nut, the effects which are
ordinarily provided by the washer such that the fastening
15 surface of the plate to be fastened is protected, the
compressing force by the fastening of the bolt and the nut
is uniformly applied symmetrically with the bolt axis, and
the like are also naturally obtained.
As a shape of the slit for the notched circle of
20 the washer, an arbitrary shape can be set so long as the
diameter decreases. A shape which is inclined to the bolt
axis or a straight shape can be set. Another V-character
shape or a waveform shape can be set. A slit for a notched
circle having any of various shapes can be formed. The
25 shape of the slit for the notched circle is not limited.
In the second invention, as a construction of the

locking fastener according to the first invention, a part

10



15 of the locking fasterner according to the first, second, third, fourth(
fifth., sixth( seventh, eighth, ninth, tenth, eleventh, or twelfth
invention, the inclination angle of the conical barrel nmenber of the washer
is set to almpbst 10. i 20 In the thirteenth invention ) if the inclination
angl e of the conical barrel nmenber of the washer is set to alnost 10, a

hei ght of conical barrel nenber is equal to a height such that a femal e

screw of at ¢l a8t cédnbcd LasSrHE1 Wb A rhenkowasteoni ¢ wristerctest i pher al
surface of the 25 conical barrel nmenber at the sane pitch as that of the

Screw portia@n z0ftntilkg Pelttiocbhansfdr s isliightigt dexeieresi ghtoms@ch t hat t he
coni cal barrel nenber of the washer is 19 certainly bitten and sandw ched
bet ween t heebaletr afd at ke ralte cEhetHeorbeddi ridghrfaargde-licsleal | owed to act on the
washer. A large |ocking effect can be realized by the strong integration of
the bolt and the nut Ivi fheleeormhdnvestian: hin fisadaition WyERtIYN, as a
construction of the | ocki n% fastener according to the fi%th or, sixth

i nvént i on, spiealnengagenentagtheobol hang thefpty fRSHERAHPEITE e of the
washer to the bolt axis is set to an angle within a rﬁ"n%ﬁ fraom al nost 20 to

25. 10 | n teETedurmesdath 9hvidit ieReT RS R S ol EhdiE b the slit

w Ui 1t he QoA Tbrhea SSE 0 R 35° FHBLEAA BBIEI BREDHOTHE ST for the
R R A T g T
coni cal barirselsl%ﬁ@hﬁesé%&%@?%pﬁbsbecwm YeFGRluaes hyaide

fast eni ng tor que plied. In the fifteenth invention, as

a censtructdaneofich 20t i £eekhaY fAsdieenat 1agCeH dotp 6D theewhshst, second, -
third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh,

twel fth, thitHeadicar daatwdieenintbdrvanidi ehe howitdihcotasesto¥dngt he
notched circle of the washer is set to a width having a gap in a state
where the hgaj ttrendetige -25keuefiiace bEerhd mdshdnditheedhirk PAELEPRt eent h

i nvention, since the width of slit for the notched circle is set to the
wi dt h such ahahexmpnicaiebarirelangabehbt wdde PRESEHEE FuFPades 8FPhe slit
for the notched circle in the state where the nut has, been f%Ii_J ¥h£astened,

even in t hethe HEsevpeF BipRetfHiFuHES thER Uy OPEsT erbdt 4 2C S ong spri ng

force of the washer in the state 5 e it i it t nd. . .eched
betYeen t hé"#iR®%and | el’BgFf;rF lﬂﬁio\r,ggil;ﬁen 't ?ﬁg?éertﬁ/ggégl‘?sz?ﬁgg%gastrong

integrati Onv:f)g éL{Eﬁﬁe%]u%e%Egt %eb(flogrcel.n e 5 @QL'HJRJ‘HB’%@EE@& isas a

construction of cking fastener according to the first, second, third,
obtained.

Further, since the bolt which is pressed from the
radial direction in the thick portion of the conical barrel
20 member of the washer and enters a state where it is slightly
inclined is pressed by the nut from the radial direction
opposite to the thick portion, pressing forces are applied
to the bolt from the opposite radial directions in upper
and lower positions in the bolt axial direction. The
25 locking effect is improved.
In the third invention, as a construction of the

locking fastener according to the first or second invention,

11



'0 fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, twelfth,
thirteenth, fourteenth, or fifteenth invention, a screw adapted. to be cone
into engagenent with the screw portion of the, bolt is forned on the inner
peri pheral surface of the conical barrel nmenber of the . 15 washer. In the
si xteenth invention, since the screwis forned on the inner peripheral
surface of the conical barrel nenber of the washer, the conical barrel
nenber is g@kt aielghtf biet edet Bohheascoewrparhénbenf of hehéokashehereby
certainly 20 effecting a frictional force which acts on both of the washer
and t he bolsktar@d asheanplty sueheghati agféhelboscrandof hat nleast 2 the
seventeenth invention , as a construction of the | ocking fastener according
to the sixtlearisho?5mone erdn e, farhedade asciowesf pehérbanelpiweffred that of
the screw portion of the bolt is forned on the inner peripheral surface of
t he coni calofbiheatomimtiebasieilheempehof. the washen aE s St R nvent i on,
since the femal e screw of the same pitch as that of the screw portion of

t he5bol t i &sf diadd afn thfe SRSt RRTtigHeredl iR fRRE of the conical barrel

nenber of the washer, in association with 5 the fastf\[ni ng_of tfh golt and
the nut , the coni calltbhibedtetehbat E]f‘et%é”\ﬁé’ghBPrir? SIEGF%?/%%OVH’ the screw
portion of the bolt , it s diameter, is s hl.y d hes coni cal
barr el nenﬁ"@rs(i\esr fi% £&& itﬂtgll“?ﬁe%%}rﬁjf csachg%%gtoftﬁ%hggﬁ%tl?e ?Eg?‘t'é’b%provi di ng
t he | arge | qcking .ef t, ow j Ot e L ONs he bolt and
the nut vig ELee‘—’\“(/]\S/atshzfe'?D.C %%ﬂ%%%%ﬁ%e&rﬁqﬁé%\%rﬁﬁ,&ﬁa?%@c%ﬁrﬁsﬁ uction of

t he | ki i i i ; f
e 1 oc '”%Jﬁ%}%ﬁ%gﬁ%%%%f O f DS Xt LEN -+ &V BREHOEr &f SERew of a

pitch snal I"er e screw portion of the bolt is forned on the

inngy peri phenddr B sHd aemohitthd eenicpalt bar take sember pottibe washer. In
t he eighteenth invention, in association with the fastening of the bolt and

the nut , aMe wspe, paid | @MNsiedl therseY evenost | oh Oiethashetrtienters a
state where they are spirally cone into engagenent with the screw forned on
20 t he i nnerempisxiplwerialt sy fack windwiehsshbedivesar tdle pedsernEf thae.
washer. The fastener can be easily | oosened by using a tool sucﬁﬁas a
spanner or THe anke:henf anegedcid FPRRS RS CRILE 18 ey RERBYI ng t he
fastener can be easjly performed. 25 In the nin %eenth i ny i Regds @

: i 15 . ed .
construct i ohti¢ ?_‘Pfélcf%]claar?breflaé‘tw)aé@prtg‘fa’nbﬁ% °Ph&"F gga&ggcond) t hird,
fo"!lrg h, fi fstpatesl Xt‘llperseefvo%:net,h‘thgl QQIEQgrQ{E&H’Oé %Wehbozg and the nut '

which provides the large locking effect is assured.

In the fourth invention, as a construction of the
locking fastener according to the first, second, or third
invention, in a combination of the washer and the bolt, one

20 of them is made of a soft material which is softer than that
of the other.

In the fourth invention, for example, if the
washer is made of the soft material which is softer than
that of the bolt, the inner surface of the conical barrel

25 member of the washer enters a state where it is certainly

in engagement with the thread ridges of the bolt by the

fastening of the nut. Since the foregoing various forces

12



el eventh, twelfth, thirteenth, fourteenth, fifteenth, sixteenth,
seventeent h, eighteenth, nineteenth, or twentieth invention, the washer or
the nut is made of a synthetic resin. 5 1n the nineteenth invention , a
fastener made of a synthetic resin which provides a |arge | ocking effect
can be used in accordance with use object or use situation as in the case
where it is used at a place of severe corrosion , or the like. 10 In the
twentieth igaeshi PRe WASside £qRSY U6Hi8A10bathel Innakiary fiastkaestaceording to
the nineteenth invention, a plurality of projecting portions which project
i nwar dly argdr@ fred 0intdirgydgenasn tpet tphdreaathsead adeégefs oheheopd il barr el
menber of the washer in the vertical direction. 15 In the twentieth
i nvention, tienamta gpldirtdie thyolof greojssotanmglpoinieg@tgd ch project i nwardly
in the vertical direction are fornmed on the inner peripheral surface of the
coni cal barrel nenberlﬁﬁtndubOstﬁermﬁé@eoefthﬁes99ht%@€?€i@esW%}cﬁhen t he
di aneter of the conical barrel nmenber of 20 the washer is decreased and t he
conibcal barirselsoftpBethent drat chetkemasdie holtdepsFI B PYIt1He Akutlet he
projecting portions of the conical barrel nmenber of the wa her arg strongly
t

cone into d¥httade RF?HS?ﬁebEd$EMPB8PF|BHrSFCFH%f etcﬁﬁdcg BprheState

wher e t hey certalnly bite and s ch.the.c nlcal re er of the
washer bet WSHPEHheThERE 4R ?ﬁe%ﬁﬁ¥% Qﬁe?gﬁo Wﬁ%@ef ?géO|%g g?ce acts

certainly gn th g\?)fegc)nggg boc];n e%eyg)éﬂt%ifesd’ue.csé NanhNGIERG 1! ttﬁghhz' ng the

| arge 23 t “OW ng ong I ntegrati on of e bolt and

the nut. a¥ﬁ§ J§¥nggté@@bﬁiﬁygawﬁgggﬁo & Fia ghéswgghggploded perspective

view of a bo washer w ng a |l ocking fastener according

to jthe invention. Figry2reheyerhhmddn €io@Medanestis ©fudiromagheneof the
invention, in which (a) a plan view, (b) a side 10 elevational view) (c) a

vertical serddionad Padswneandctdyrdanyotd ameyfewstFi gecBdhabsindheofi r st
enbodi nent of the nut of the invention and is a sem vertical sectional

vi ew. Fig .feurth aimesntien e slddt ifonalthe ewtshedi pgredeaoft 4he where
the washer. and "the nut in Figs . 2 and 3 have been assenbled. Fig. 5(a.)
is a vert|d@@S%QEti%nﬁ@rmeémﬁ@heﬁnh@ Resinedipedt He WagheirafdiPRe nut
before fastening, and Fig. 5(b) is a vertical_sectional V|ew shomnng a

st ate of th‘éPH’o%Bt‘\?va%‘he‘ih%rﬁPJtIF?el M SFHAT (He s SERCHGPOF G 6 a
éﬁgcal seg%éonai view showing a state where a plate to be fastened has
fasten b?
In the fifth invention, although a fastening

torquejj;alsospirallyapplied1x>theconicalbarreln@mber
of the washer by the fastening of the nut, if the slit for
the notched circle of the washer is inclined, the fastening

20 torque which is spirally applied is uniformly applied to
the slit for the notched circle. A diameter of the washer
(the conical barrel member) decreases. The washer is
smoothly fitted into the conical hole portion of the nut.
The pressure of the nut onto the base portion can be

25 uniformly applied to the whole circumference of the bolt

axis symmetrically with the bolt axis, thereby realizing

the strong integration of the nut and the bolt.

13



fastener shown in Fig. 1. Fig. 7 is an explanatory diagram for expl aining
25 the acting direction of forces which are applied to the fastener by
fastening. Fig. 8 is a perspective view for explaining a 24 state where
end portions of a slit for a notched circle of the washer are hooked to the
“nut by the fastening. Fig. 9 shows the second enbodi nent of a washer
according to the invention ( in which ( a) a plan view, ( b ) 5 a side

el evational view ( (1¢ }ne ¥eitifeal tEecidendd \Jiawle afdtiewasreat t om vi ew.
Fig. 10 is a vertical sectional view for explaining the direction in which

a force isigpahic@dnied anstralee aherce ibhe ohasisdner thashkeepifradt ened by usi ng
the 10 washer shown in Fig. 9. Fig. 11 shows the third enbodi nent of a
washer accandierdion dbhethéwrdwpoprichonho£hti{e dolta phaendimatiorh ) a side
el evational view, and (c) a bottomview Fig. .12 shows the: fourth

enbodi nent off thewadher £5 dabheomditimdperdo chibre lienwenttihen siide Wi dhqa) a
vertical sectional view and (b) a bottomview Fig. 13 show, the fifth
enbbdi ment fef teniashéiraetbediafy the ke bansas 8h SHRE SaReskfitRrerti cal
sectional view showing a state where a fastener has been fgstened. 20 Fig.
14 shows t R8st AheniSddiomentE asrt ei iRgs KOr Sgc Odr ditsy "% -t héPPnvention |, in

View Fig edis"shonse RBIRTEhifh BHbSBErohEt dFoa SRASHEr “RERr I Lo the
Esg\éteinz)i']gln {(;ini;\%_r\ghiacshtzgtéa v)he%:éagrtsgg%ci)g}?eé/it%wt%g ngtér?ing élt?ffé(gél
of the nut which presses the base portion of the washer.
0 If the nut is intended to be rotated in the loosing direction
by a vibration or the like, the portion hooked in the edge
shape becomes a stopper, blocks the rotation in the loosing
direction of the nut, and maintains the integration of the
bolt and the nut, thereby preventing the nut from being
15 loosed.

In the sixth invention, as a construction of the
locking fastener according to the invention of Claim 1, 2,
3, or 4, the slit for the notched circle of the washer is
formed so as to be inclined in the same direction as the

20 spiral direction of the screw portion of the bolt.

In the sixth invention, in a manner similar to
the fifth invention, the spiral fastening torque in
association with the progress of the spiral engagement of
the bolt and the nut is uniformly applied to the whole

25 inclined slit for the notched circle of the washer and the
diameter of the whole conical barrel member of the washer

decreases uniformly. Therefore, the foregoing force acts

14



Fig . 16 shows the eighth enbodi ment of a washer according to the
invention, in which (a) a plan view and 25 (b) a bottomview Fig. 17
shows the ninth enbodi ment of a washer according to the invention , in
which (a) a plan view, ( b ) a side elevational view, and (c) a bottom
view. 5 Fig. 18 shows the tenth embodi nent of a washer according to the
invention, in which (a) a side elevational view and (b) a bottomview. Fig

. 19 shows,f hecehevephhtgabeds 18Nt i pEuis doehes e cigliprgighdtie dfvent i on,
in which (a) a plan viewand !0 (b) a bottomview Fig. 20 shows the

twel fth enbadivEnt «&fi sasymeber 88Ty diith thethElt axdst.i ofheistrdich (a) a
plan view and (b) a sem vertical sectional view Fig. 21 shows the
thirteent higrbgdiareoh of thelbolasaed taueandi ogn the rkelimednviartiend is a
plan view. Fig. 22 shows a prior art and is a perspective view show ng a
bolt, a | ogkshgrnenber, and a nut. Best Modde for Carrying Qut the Invention
20 An enbodi nent of the invention will be described hereinbelow with

ref Brence to the dradinngbe Feventh anverkiny.fastarmeensHowdtiormigs . 1 to
6 wll be explained as a first enbodinent. As shown in Fig. 1, the |ocking
fast ener 2%heohpekies faskesiear aacor@hrd i the Tinsd « ﬁ%CBBHt' Hirde washer

e %y SRS e AN S0d SpLT 6L, SSEIP ST AW ol 9 and

washer is formed in the same direction as the bolt axial
direction.

.0 In the seventh invention, since the conical
barrel member of the washer enters the state where it is
strongly pulled in the bolt axial direction by the fastening
force of the. nut, an end portion of the straight slit for.
the notched'circle formed in the same direction as the bolt:

15 axial direction becomes a sharp edge shape and enters the
state where it is hooked to the fastening surface of the
nut. The portion hooked in the edge shape functions as a
stopper and blocks the rotation in the loosing direction
of the nut.

20 In the eighth invention, as a construction of the
locking fastener according to the first, second, third,
fourth, fifth, sixth, or seventh invention, a concave
portion of a diameter which is slightly larger than that
of a large diameter portion of the conical barrel member

25 is provided for a center portion of the base portion of the
washer.

In the eighth invention, since the concave
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the washer 1, thereby realizing a large |ocking effect. As shown in Figs .
1 and 2 , at a center of a base portion 4 in a circular flat plate shape,

t he washer 1 has a bolt through-hole 5 through which a screw portion 13 of
5 the bolt 3 is pierced and which is slightly larger than a nom nal

di aneter of the screw portion 13 . A conical barrel nenber 6 whose dianeter
decreases in a front edge direction of a bolt axis is formed around the

bol t througe- *Egbﬁ 5 sSPravilieastrand thRecehrem pb@thibnt bg emeodiament , a slit
7 for a no cﬁe circle which is inclined in tﬁe direction opposite to the
spiral direetieBndbs it HEERVWrPAd pRedBuet dhehbatit Brite the tauste i n t he
base portion 4 and the conical barrel nmenber 6; respectively.. 15 In the
embodi nent porafonnakiteabhonhanghreBlpoftibe cbnilalcdraraet prerbien 6 is set
to almost 10 and an inclination angle 82 of the slit 7 for the notched
circle to the axeabadérpsttbonoff tthe balshe3 ergéngtas an fARJIAMIX hin a
range fromalnost 20 to 25 . 20 Assum ng that the inclination angle 81 of

t he5coni calsulrface! repatbering asoendidhe coalomyst Peptianhks gitifsFFM¥e coni cal
barrel menber 6 is set to a height such that a female screw of 2. 5 | eads
or nore cawobe fiotwedomtamt vty ther ispdage i thce Rt X & cal barrel
menber 6 at the 25 sane pitch as that of the screw portion é3 of the bolt
3. If the ifdsitengedi-onTRRGEECHS  oFhe RECSHE 0¥ 55‘%’?1%1: PRHEHEECHFG e to the
bolt axial direction is set to.the e vmthlrgféhgn&gn £ Hem al nost

he 2
20 to 25, PRETH a‘FtﬁoPntllfré’rWthcﬁgdZEFr‘gﬁgi?sc%%?r% [REO con with each
thread ridge of the. scr or Ll i pregdeter m ned
phase di ff%raé;r‘?c%c.) glﬁg%évFﬁ? W?S?%rrl%%&e%%%?%ﬁl%%i%V?gﬂeélgaﬁobéc formed in a
strgi ght s ' ihAxhd! i9EE6E4E98n 4 e nea@sanal thachéming it to
the%bol t a%%éﬁr %@ﬁa%%ﬁtgﬁéh?nél i ngti on ralmgl e i snnot Ini mted to the angle
wi thin the yignaed remlMBati A0 grodiie Astishawtiihdigfféast a conical hole
portion 10 adapted to fit the conical barrel nenber 6 of the washer 1 is
~ formed. over the femB&cerave poidare domhiarh is morewked Wwiaeh the screw
portion 13 of the bolt 3. An inclination angle 83 of. the conical hole
portion 10 basepbridoal absthe Fagberwhtlhsiis shaidametasthate 3 PE2tHati on
angl e 81 of the conical barrel nenber 6. An inner flange-shaged jcaggy
~ portion 12 tkidkgyersl Hettlebasee Pratdird Yoiel p8rfioReT SRESt HRe 2oni cal
hol e portion 10. As for the conical hal ortion 10, .a di te of an
i ndér peri pIRAYNAOF W&tﬁaF?epRﬁIfJiW%Pghﬁb‘gﬁé:Iﬁ&p?ﬁzéoflh%?vr{\gls {é?fg is set
to be smaller than_ that of. an o . ' Yo 10f s dog,peEti on of
the coni cal "H&%E tgn%?r]b'er&%?nfaanst}}eg{ldfb:%?gggo‘?ﬁa%ﬁé%g%%tﬁgs%f a hal f portion
on the sideyhy chd §pescd ha Washels be $neebake PereABhl @hi2h tbhaint hat of

an outer periphery of a root portion of the conical barrel nenber 6.

Therefore ,cBSsShoytddt Rigth the Weaipheaycodi ¢ake 28rewbaprelioneaber 6 of
the washer 1 is inserted into the conical hole portion 10 of the nut 2 ,

only the fremd melige quot thonrafuddie c@aircalcubariyl, denbefastenesrstt he
coni cal hole portion 10 and becones a state where the washer 1 is 5
prditect ed fa dmrgkes tandard Aslgieowinge Ehgsfas B ramy soraigels amplate 15 to
be fastened is bitten and sandw ched between the washer 1 and the bolt 3)
the screw poreibastienbng VAEKS eaRl ke sereilpoPeTEP™49are screwed, and a
fastening force of the nut 2.is wed,. 10 to act

al | oned, a spiral f ing force
according to a |ead ahgl'@oPiPAd +evErE ¥ &b 80???%?‘5#%%@%?@% 2 is
uni formly afgéifggtPaépgnégcg&gggdfﬁbttg {Hé %bfs@?tggegnﬁtr€h§rd,
fourth, fifth, sixth, or seventh invention, at least one
25 notched portion obtained by cutting out the base portion

in the radial direction is provided for the base portion

of the washer.
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As shown in Fig . 5 ( b) , the whole slit 7 for the notched circle
initially having a wwdth L1 decreases 15 uniformy to a width L2 and the
di aneter' of the whole conical barrel nenber 6 decreases uniformy. In
association with the fastening of the nut 2 ( the conical barrel nenber 6
is snoothly fitted into the conical hole portion 10. The wdth L1 of the
slit 7 for the notched circle 20 is set to about 3 mmin the enbodi nent.
It is sufficient thatntdre width lilveaftiidie shihtetHeonotbred@oattddncircle is
set to a value such that the width L2 of the slit 7 for the notched circle
i s has a gap @fowhidd fbr5the Basengortd st af ethevashdreandta Aegaeebeen ful |y
fastened. 2 51 f the washer 1 is nmade of a soft material which is softer
t han t hat of fiwe=dmhof3defnrassaonatfi chewbahe tiwr fiagt efi tlge ofasthied nut 2,
the front edge portions of the screw 29 portion 13 bite the inner
peri pher al isuifereasé¢dtibe deninedichisdr pertienberne. faFteDNUECTAE e t he
i nner peripheral surface of the conical barrel nenber 6 has been shaved,
al nbst t hecahobe tefnegd Badr dhendpséendngs Worts &&1% Mo &%d ¥ coni cal hol e
portion 10 of the nut 2. That is ( as shown in Fig . 6 ( the conical barrel
nmember 6 eREEESTACEtate where it is bitten and sandwiched |ike a clogging
material between the_nut. 2 and .the bolt 3. Fig. 7.1 i.agr Q
expl ai ni ng directiongnoﬁh? E?QWR;HWXF@%&ORhi%ﬁg%angﬁﬁﬁgqﬁﬁg égglg{ 1; the
nut 2 , and _the bho , a ' i m jndi ¢ at directions
of the forgggﬂﬁﬂgckgﬁiggggég?ﬁggpgc i%g %?%é%% fgtﬂgnggghgﬁn%hg%b whi te
arrows in' ct di i ndi.catie t I4 t iy i drhe r WYy are
"~ applied toféﬁghbo?g&gﬂgngg#ﬁﬁnﬁﬁtQ%é%fﬁ%%éjgﬁﬁﬁﬁ%fﬁn'E?g:$§§§, first , the
- nutip2 and hB%c%Ehgbr%_i%eowa%%at 89 byt eingboundtss nesse (partiom F1 ) with
respect to the bolt axis orthogonal direction of the washer 1 in the state
where it has haenrbithendardcsabdwiehetobetiagenotr 20e tieseuto2tiond t he bol t
3. Subsequently, the conical barrel nenber 6 is strongly pulled in the bolt
~axi al di r eoffi Ome (vashieawt Stmedoret ifrorases Wwhwi hhpites $bhd ckhetR@et ot ti on 4
onto the surface to be fastened by the fastening of the nut 2. In this 25
“instance, &fshbgresgendrds CAGH member, afhdhf M Dr of tearing the
thread ridges of the bolt 3 acts,on the coni.cal har whose i nner

. | 6.
‘surface has been bi t f&@nt8® HEREHNVeR b ¥hd S E§e %%%FﬁggggﬁérEFQDThis
| t h i f F i i i i | f
Oy o 2 2AE3R ARkt ol, kI B¥RTTaba' Fof bl el pELLEAR ] OrCe
regarding the whal e ¢4 gﬁf@ﬁr%ecﬂi%ﬁ l@%x{ﬂ'&n B¢ Alnd didactiah and the

bolt 3. Thus) a pressin orce (arrow of the nut 2 onto the base
portion 4 IRERIASHALSE S e DY Facrd waBBesPIpa { Qi Ler Df, Eheegwsher 1
and the nut 2 and the bolt 3 are integrated via such a resistance force
(arrow C). df0fTeesomt b defbrBaandntd®e the prarienswhdcyl yegniegsated vi a
the washer 1 through two kinds of integration routes in the bolt axis

ort hogonal faincectfioonr¢takriow Ri Incerrhgee Bdlea Lasitenidior EETHABA $@afrow F2))
thereby rationally realizing the large | ocking effect. 15 The coni cal
barOel ~ menther redgrefneahdher Tasippihd ferkhean B eeSH e shrERiPehed
between the bolt 3 and the nut 2 perjor s wedge-1i ke actio

f | « Af
arrow F4 ) for all owilly e dEVERLBotRY DT AS" 012] Fe CREFY rPgtﬁgnc gr:acﬁngo
tact with the f | i f 0 d
P the. fronthonek b TRt TIes REREP e g i d T Be TR ior Ot The”"

LTS AR B AU SRR 0011 ety

portion 11. orce arrow Is applied to the thread

ridges of Rﬂﬁﬂggkh_érggQ%Mggr%ﬁBﬁ i§?&ﬂ@ﬁd%di§naﬂﬂ§%ggﬁl abrdbeibAt egration

of the nut 2 and thé bolt is made further strong) thereby rationally

realg zi ng tde g aeorl ekl Ngaefé EChermgar N&t Bveryayhorati on such as pitch,
rolling, _
In the eleventh invention, since at least one

vertical groove portion is provided for the conical barrel
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- screw pOI’tI on

31 vibration in the oblique direction, or the like. If the slit 7 for the
notched circle of the washer 1 is inclined in the direction opposite to the
spiral direction of the bolt 3 as shown in Fig. 8) a spiral fastening 5
force T of the nut 2 is applied to the base portion 4 of the washer 1.
Thus, an end portion 7a of the slit 7 for the notched circle |ocating on
the front side in the spiral direction becones a sharp edge shape for a
fasteni ng sidnfirge 2adebriBechUtrdeadhe €d@gosrhapednend PREtdaiol of the
slit 0 7 for the notched circle bites the .fastening surface 2a of the nut
2 and ent emaraeSit afegnbaierie driva feas taewi mgeswﬁacelzaarsel:unemlmaaaso st and
and the end. portion 7a is hooked. Since the |oosing direction of the
spiral engagenant tafnt hendaldf Gmeantl irhethrutdiZines eappiesitending he 15
direction in which the fastening force T is applied, even if a vibration or
the like i sliapmtiieth | theuchsiedingctboguasof dHeoosdnisheedpiedl athgagenent
of the bolt 3 and the nut 2, the portion where the end portion 7a of the
slits 7 for thee fietwnesthaivatle das heaphiookaenipnned f ast eni ng 20 surface
2a of the nut 2 becones a stopper and prevents the nut 2 fromrotating in
the | oosing directiorfingfe the ¢gares Oéofﬁ%%ﬁonbaifr@f?@%’éorﬁoﬁﬂ?%e washer
1is set to be lower than that of the conical tgbelte ort 10. The i nner

f1 ange- sha;?é’d“]%ﬁfgfﬁﬁfﬂ d?le"il?eF sl%re;ﬁ%‘?ﬁ de C%’?ﬁ’%ae? hol e
portion 10 of t.he nut

the coni caP¥ar¥adts rPern%eJré]%d gﬁl g%f?;gé %[tha enl ng ]%ror ce }g‘%e g:‘/etnhief
nut 2, the, & Ofthgzkeeftﬁ&m&gltrggrsro% tﬂg%% g' {jﬁgéf eng.lc,faqaﬁgrf@f femal e

e screw portion e screw portion 11

arg ot st ranaloh £rushad ansh damRae tox &, Jih MBeFe dr A 1hensmit 2 whi ch

are assenbled to the bolt 3 are not limted to a conbination of a pair of

them but a Jirdfiatekivid ehbestreng e eirsa ioht aEnete Mo tseng ehel ural ity
of conbi nati ons of the washers 1 and the nuts 2. i0 Although the exanple in

whi ch t he washerid televadhéheisafidimedined arsd ustesl Targe heodolng 3 has
been shown in the enbodinment , the invention is not limted to .such an
exanpl e butefiffeecthols Gtahmrede al so made of the soft materi al for the
washer 1 in a conbination of the washer 1 and_the 15 bolt 3. In this case,

‘the washer 1 nade of Aask%rﬁi‘% &b &IhepP’@§§é§ath8rPﬁ?’8aH°FFHBBS BFYt he bol t
3 Tage of LIS aSheT el o JUBR gL PR1BLELR obriageag] dhe con ca
(o001 10 6, ST 40 0ok B84 ETCLDE lhwEr o Tpspkarag Locki
g Integration of ebot 3 and the
nut.. 2 vi aﬂ.ﬁéleeél\@é&].er ’I;he vertical groove portion can be formed in
each of various shapes such that it is formed in a straight
shape for the axial direction, it is formed so as to be
20 inclined at the same angle as that of the slit for the notched
circle, it is formed so as to have a side surface in a
V-character shape, it is formed in a waveform shape, and
the 1like.
In the twelfth invention, as a construction of
25 the locking fastener according to the second, third, fourth,

fifth, sixth, seventh, or tenth invention, at least one

vertical groove portion is provided in the axial direction
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For exanple) a conbination of a quenched alloy material having a nmartensite
texture and an alloy material 25 in a non-quenched state, or the like is
considered as a hard material. If the washer 1 is formed by using the
guenched alloy as a hard material, the diameter-decreased washer 1 33 IS
recovered to the original state by releasing the fastening force of the nut
2. Thus, the washer 1 can be repetitively used plural tinmes wthout

decr easi ng dehenkogkh ngaef£etel Mekibers 8gofe arlradimwnt 1ef exbeud@sder 1 of
the invention will now be described. Fig . 9 shows the second enbodi nent of

the washer theaer0edeBd pErthen ofiviend ieeden tirionbdshcdl dayrralphanberew, ( b )
a side elevational view, (c) a vertical sectional view, and 10 (d) a bottom
view. As faf tihhe wasdlesrl , a thick portion 9 which is slightly decentered
for a center of a circle of the bolt '"through-hole 5 is provided for a part
of the conical barrellnnemetwelfds Inverhtoronstate hohe YRFEIOH 1 0 of the
nut 15 2 into which the conical. barrel nenber 6 is fitted;, an area of the

i nnér f | angEosheg P igyyy o Ry deg £erhddeheonéeAlt RBTEBH BENDEE| o
portion 10 and the fermal e screw portion 11 increases. Fig. 10 iﬁﬁa di agram

for expl ai Mihghenvagihescrhohe SXCHRAIRE % b GHtid g Aite Ao ki hgCef fect by
th tri h 1. .As sh in Fig.. 10) thy | |, tric thick
bor 1 on 9 GONHE LBAFERY BT Shethsel SEPFRB SR RO ERt PRl e

ti 10 pr. E t.h | i k tion.
The bort 3 reh EnREEEES Teaet e br gt AT Bekgt g et s ERn "

B{)re_tsisgg DY i {01 Ce PORLT Q8 Pod £ PALESLInbRBELVCER) vbYek BECT 2UBLE SCTewW

1o applied to the bolt. Since the degree of freedom of
deformation of the washer increases by the vertical groove
portion, the fastening torgue can be reduced and the
fastening work can be easily performed.

| In the thirteenth invention, as a construction

15 of the locking :fastener according to the first, second,
third, fourth, fifth, sixth, seventh, eighth, ninth, tenth,
eleventh, or twelfth invention, the inclination angle of
the conical barrel member of the washer is set to almost
10°.

20 In the thirteenth invention, if the inclination
angle of the conical barrel member of the washer is set to
almost 10°, a height of conical barrel member is equal to
a height such that a female screw of at least 2.5 leads or
more can be formed on the inner peripheral surface of the

25 conical barrel member at the same pitch as that of the screw
portion of the bolt. Therefore, it is set to the height

such that the conical barrel member of the washer 1is
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11 of the nut 2 fromthe radial direction opposite to the thick portion 9 .
Therefore , pressing forces ( F1 , F2 ) fromthe opposite radial directions
are applied to the bolt 3 in upper and |lower positions in the bolt axial
direction, 5 thereby providing the large |ocking effect. OMng to the
wedge- | i ke effect such that the thick portion 9 of the conical barrel
menber 6 fitted into the conical hole portion 10 of the nut 2 presses the
bolt 3 frogeitheinag alitdienheehiioBandaitheaebétaeeawird Holoramd [thwi ng 10 the
screw portion 13 of the bolt to be conme into pressure contact with the
femal e scrawtporthenfddegsimpmdmet tisoallbeedhod ectcbncting eraesioer t o t he
femal e screw portion 7.1 of the nut 2 which is in spiral engagenent with
the bolt ak fllaeder dnickedge efdfeddtorcam Heherdzdlitzeakitgl tdier edtriagyy r at her 15
than the washer 1. The frictional force which is applied to the thread

ri dges of Bottegolttive mft thearm tthensblthed rarte wWishddee®ashedr-eby naki ng t he
integration between the bolt 3 and the nut 2 strong. Fig . 11 shows the

thi d embodi ment of tlHe thesfienrzeenth AnwaNEACLa) 28 DI SABE LYY a side
el evational view, and (c) a bottomview As for the washer 1, a female

screw 8 of Ofh&hea e Piimsh fa8 {anar FCAWLIRG & gda ifodf U8 Bt THeholt 3 i s
f d t.he i i ph I f ft i, b I nb 25 6 b
b amount afverdian SEheRe et ERe e o B Hlit e EP R BHEE! nol i ned
in the sane.dir.ect iforjc as th%e%pi ra B‘Sitti gfighgepojc(g a?’n Aale If the

p

I gi an ;
femal e screcv%/ré:lc?f % hehs?ar"rggs |tcﬁ°a§h hat ~of ?ﬁe screw portion 13 of the

bolt 3 is s Qn the inner rj rado surf,aee of the conical barrel
menber 6, }Vﬁtﬁsocﬁ ati’oh vnﬁrh%mt%edog%er%q Ztlrtlsgazgehent of the bolt 3 and 5 the
nut;p2 ( the femal e scfifWhd FQhPReRPhiNB &ON G2 iFathel inerdest fon S
spirally fitted to the screw portion 13 of the bolt 3. The fastening force
in the spiaalgid ECthensistundf oftid \napd@d i fehefsthe wadbertte notched
circle inclined in the sane direction as the spiral direction and 10 the

di anet er oftitehbodbha»xi < dnis=t thaar ehglerith B dbersases fonenfakmest t her eby
enabling the conical barrel nmenber 6 of the washer 1 to be snoothly fitted
into the c@® clat 2hd} ehgoend eorrd.oof of Kdensit iR foFPhehé astehiedgcioeke can be
easily perforned . 15 As shown in Fi ourth enbodj prent of the

| 2,
" washer 1 , WhEEE™ % GoRG 4nde Fﬁé‘%ég%wgi%pgﬁgﬁss?ﬁ%‘f" BPTHHE st ew '
[ 13 .of the .bolt, .3 b | so. f hRh | f
o 1Phe coni B AT o1 Horbar WK T L TOR TS SR T ORIk por i o
9. 20 As ad:g}'ﬁnge{]}ef‘x[s%%?'tﬁgné%ﬁicé & A hehbePOYR {1k Ha@nel3cahhge SCrew 8

of a pitch ner than that of the screw portion 13 of the bolt 3

can be al sgfqiuRd; RakRd BReihdebsRrBaMaly s8r§asentfcd he spnrgalybarrel
menber 6 of the washer 1. 25 If the pitch of the screw 8 is set to be finer

than that efpglhieesdscrew portion 13 of the bolt 3, only the front edge

portion of the screw portion 13 is spirally come 36 into engagenent with

the screw 8 of the wash&helfif Teenth dryentionf.agseneonsirusd ieasefy | oosed

by lJusing a tool such as a spanner or_ the like. It is convenient in the case

wheéle it i $hfedeskang fas tenrk 8cCREdiag EpdheelF§t psedens-nFhedds peri od

of time. The work such as a periodic inspection or Ih%”{(ee can be easily
ha

per f or med. FAHEF dbr - BHof SUPHR O | s+ Rt he screw
portion 13 eqe\;ehnetrp,mttwe?ifgt%n, Qﬁi%l‘cggnq:?xr, ngId fourteenth invention, a

width of slit for the notched circle of the washer is set
to a width having a gap in a state where the bolt and the

25 nut have been fully fastened.
In the fifteenth invention, since the width of

slit for the notched circle is set to the width such that
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on the inner peripheral surface of the conical barrel nenber 10 6 of the
washer 1 having the slightly eccentric thick portion 9. A's shown in Fig.
14, as a sixth enbodi nent of the washer: 1 ) the slit 7 for the notched
circle of the washer 1 can be also fornmed in a straight shape in the sane
direction 15 as the axial direction of the bolt 3. Since the conical barrel
menber G of the washer 1 enters a state where it is forcedly pulled in the
bolt axi al t@iek@Ctiison B¥pt betfashenhagefigeceunfathe ofittle (skftefaro Fig. 7,
arrow St) , the end portion of the straight slit I 20 7 for the notched
circl e becamesnatcrdge ishapeihorhd beatestieeregheunthd@sobeend Wty 2. The
edge-shaped end portion of the slit 7 for the notched circle is hooked to

t he fast enifagtemddaceven tihethet s2at®hwhpoet tha pet vpierPesie 144Y 7 for the
not ched circle has been hooked becones a 25 stopper, therebg reventing the
nut 2 fromflesitegedot at etiromg t9rr indHorgedPE e oiashsyin il t he
sevent h enbodi rent of the 37 washer 1. A concave portion 4a_of a dianmeter
whi 6h is shhgmd ytl Asgeittemrerdaandvithed HejuegrarbeePUpo?tf of'%f the
conical barrel nmenber 6 is fornmed at the center of the base portion 4 of

the washer PP115 i daidviaipedy dinGREDF HAHNSL QG VAP Df the nut 2 is

set to be slightly |arger than that of th rew portion 13 of the bolt 3
in order td™dEUEHRNIH; ﬁé’eerr}lbfr sar?é)ﬁ'rée ﬁ[iﬁsfr? and the bolt 3 are fastened

|0 a state where the obh o34 PeshifNyerddieh Ned 4 @ohBErlukign Jhere is a

10 tendency such that™ 't (€% fict rnat ron of t o[t 3 to the nut 2 is larger

as standar 4 uah yes, af 4416 Al 20804 dhG AOlche3e srex | ke Wienrd e bol T3

enters a state ere’it 1s slightly inClined, the pressure of the nut 2
~ontjg the bassRA ! iOMeth | Sneth unsdeémtly, apdhad, toidtie, whelden 15

circunference of the base portion 4 of the washer 1 symmetrically wth the
bolt axis .elEisnth | hevdoeki notief £ eeén cannbtubecebtiai ned. fifteenth
invention, a screw adapted to be come into engagement with
the screw portion of the.bolt is formed on the inner
peripheral surface of -the conical barrel member of the
15 washer.

In the sixteenth invention, since the screw is
formed on the inner peripheral surface of the conical barrel
member of the washer, the conical barrel member is certainly
fitted to the screw portion of the bolt, thereby certainly

20 effecting a frictional force which acts on both of the
washer and the bolt and strongly integrating the bolt and
the nut.

In the seventeenth invention, as a construction
of the locking fastener according to the sixteenth

25 invention, a female screw of the same pitch as that of the

screw portion of the bolt is formed on the inner peripheral

surface of the conical barrel member of the washer.
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Since the concave portion 4a is provided in the center portion of the base
portion 4 of the washer 1, the I 20 pressure of the nut 2 onto the base
portion 4 acts on the inner surface of the concave port ion 4a. The base
portion 4 remaining in the portion around the concave portion 4a is
surface-uniformy conme into contact with the plate to be fastened. Even in
the case of a fastener of |arge 25 standard val ues) the pressure of the nut
2 onto the base portigp thadesydiiidditl Yn¥entthemheliacel tadnfenenee of the
base portion 4 of the washer 1 symetrically with the bolt 38 axis ,

t her eby nmakidyeey e tAtegamd ipinOf akhenauto? tardsthewhd st orviod the washer 1
strong. Wen the bolt 3 and the nut 2 enlarge in size, although a plate

t hi ckness dfolthei dhasermed towntde ofintide pempsheral swrfLachast bekea
predetermned in accordance with the standard al so increases naturally.
However, a qumidtainisuctel hembdr tdfe thleawashieirck idsgssbcip&ibaseipbrtion 4

i ncreases, the fastening torque increases and the fastening work becones

di fficult ithefigsdeniyg (df the bohtasedpdhre insH 4dhes copdFrdeBaFBRLt he base
portion 4 of the washer 1 , a gap is forped between the screw portion 13 of
the bolt 3mgRPehehHide pestiesnis serened ittt KELaTePOSHLS eo%orti on
4a. This results_.in a simlar state where the base portion 4 of the washer
1 becones ttmen.boilf?'1‘5tflpela;5r&f’rti€?’bﬁsa?’6%ﬁﬂf¥lé‘e§&g 'pg?éitg’r? £3"4F%t he bol t

3, so that .the fastening.tor n_be reduced. Inevitably,.ev in the
case of a IWHgE® éréet"lrel?%? i%h %ﬁgﬁaﬁﬁgobﬁ% Cb%l?%?%in]%f)%? Otfhgh\%ag S 1is
thick ) th i e L r cFLOy o1 hows t he
ei ghth errbgt |e?r§e%§y0¢]§?¥:%é%\%§ﬁglﬁgll%§§% %ﬁ?ﬁ#ﬁo?@ %ﬁ%pé\?%ﬁgngo4gh%bt ai ned
by @tting Outod HeRasE-POordd F ¢nkMéhe dridictle dhtoegid aheatiasherned in the
base portion 4 of the washer 1. By providing the notched portions 4b, a
degree 25 of freedomph €ieé igitednhid ihenaisdier ek ienepaasescktaont he
fastening force of the nut 2 , the conical barrel nenber 6 is easily bent
and def or nedff i th¢ hkock ingt Eastleserascaogr89ng tor tbei eaxtaadthhe nut 2 can
be easily fastened by a relatively weak force. If the thick portion 9 is
provi ded foknvtémwttomi cabchavred anphbehr sealgprptoal ey PREHRHEEREN porti ons
4b in 5 the radial direction for the base portion 4 fornmed continuously
with the t RPYKesen poft TR BPLEnést APERSHoPRi bRe 9INPT REFEBREF 21t eedom of

def.ormati on_of articul arl t he._portion ich needs a_force for rotation
in C)Ei’traasels oW ¢ '?%:agﬁﬁi g?éﬁggtjopgfﬁgitﬂ?%ﬁgﬁof’?i gﬁeQWa&I‘ﬁggéfore, t he !0
f ast eni t d : t eni.ng. : i . f d.

Fg 17 shoms the. ni SRR Bodntagp LRI, IntRhsOE BOCY Kasr BriTe

vertical grﬂ@é’efé@b‘féﬂﬂf? J 1 tN@VhARIthermbhe ashesage pdrithenaXi al
direction of the conical barrel 15 nenber 6. A degree of freedom of

def or mat i onopftideczeni pakrthanr 6f twerheyltbenneresasestdoe wheerd asegni ng
force of the nut 2 by the vertical groove :portions 7a, and the coni cal
barrel nenbere Gpisraldsy lopnieenhtanengefemert wWith hbeds anev dioresilenng
direction. Thus, the fastening torque 20 can be reduced. Since a degree of
fr &om of e okmRY GeoiPharahwadidace phckeaserninalt Ranray Meabegr oove
portions 7a, the rebound stress of the conical barrel nmemher 6 i.n the bolt

axi s ort hogohdihedraeleron The £a6 taPeE kRl b $RT1Ihd OSFESG PY vsing

a tool such as a spanner or the like. An inspecting work
which is executed by removing the fastener can be easily

performed.

25 In the nineteenth invention, as a construction
of the locking fastener according to the first, second,

third, fourth, fifth, sixth, seventh, eighth, ninth, tenth,
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25 integration of the bolt and the nut is maintained. The vertical groove
portions 7a can be also formed so as to be inclined in the sane direction
as the 40 spiral direction of the screw portion 13 of the bolt 3 in a
manner simlar to the slit 7 for the notched circle. If the vertical groove
portions 7a are inclined in the sanme direction as the spiral direction of
the screw 5 portion 13, since the fastening force of the nut 2 which is

spirally appldwshis, WidofFehy apprteents, theuveséhtal gibowenyortions 7a,
the di aneter of the conical barrel nenber 6 decreases snoothly. The

fasteni ng vkt ednthe §aséenesntan beghiteshen, easiéyepethoroed. .0 Fig . 18
shows the tenth enbodi nent of the washer 1. In the conical barrel nmenber 6
havi ng t he tstdighidyh ecceatricnt htiok pasheénnod theynbbdriéngad@eolertica
groove portions 7a or the: slit 7 for the notched circle while avoiding
-the thickesgngoetionresinhe thick portion 9 , the 15 pressure fromthe
radial direction by the thick portion 9 can be made to act on the_bolt 3.
The Pressing forces fForihe mdreieesithe 1PHENAR O8I r 2EFTHRI K 8245pPfed to the
bolt 3 in upper and |ower positions of the screw porfion of, the bolt 3)
t her eby enzbISvRghetd q BRan WG ETerises ¢ dd26°8bta8 fEdeCthEWer ti cal
groove portions 7a or the slit 7 f the notched circle.ar Lmted to
the case whef &§4fbyMaAES0 éjlair}‘?@dwil%g’t Hﬁesn?r%e% rEeti%on Salgut tg%g‘p%a%al
direction of_the screw.porti.qQn.l a [ i ous 25
shapes such™? & FF\‘E\? "él?eer? &%ﬁ%ﬁ%snecgggtégﬁéﬁt% Qﬁ};e)ee\%%%g?rg?gy?gr’ned in a
V-characteroéhﬁﬁg,liﬁgy are formed in a waveform shape, and the |ike. 41
Fig. 19 shows e el'eventh enbodi ment of the washer 1. Besides the slit 7

foryghe notched circl ¢, &3 Rwentieth invention, as a construction of
thelockingfasteneraccordingtotherﬂneteenthinvention,
a plurality of projecting portions which projéct inwardly
are formed on the inner peripheral surface of the conical

barrel member of the washer in the vertical direction.
15 In the twentieth invention, since a plurality of
projecting portions which project inwardly in the vertical
direction are formed on the inner peripheral surface of the
conical barrel member of the washer made of the synthetic
resin, when the diameter of the conical barrel member of
20 the washer is decreased and the conical barrel member enters
the conical hole portion of the nut, the projecting portions
of the conical barrel member of the washer are strongly come
into contact with the screw portion of the bolt and enter
a state where they certainly bite and sandwich the conical
25 barrel member of the washer between the bolt and the nut.
Therefore, the foregoing force acts certainly on the washer

made of the synthetic resin, thereby realizing the large
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of the plurality of notched portions 4b fornmed in the base portion 4 and
the plurality of vertical groove portions 7a 5 forned on the conical barrel
menber 6 are provided for the washer 1. In the washer 1 shown in Fig. 19,
owi ng to the double effect of the notched portions 4b and the verti cal
groove portions 7a, the degree of freedom of deformation 10 of the washer 1
increases , the conical barrel nenber 6 is easily bent and deforned, and
its di anet abckkasieasesct Theled are thehetfasy eim ey vt jorcaf breaasit y
performed and working efficiency is inproved. The fastener can be al so nade
of a synt hemhidc thesinut .15 For exanple, by nmaking it by using FRP, the
fastener of the invention can be used in a portion where strength,
corrosion resistance) and the like are required. The fastener which

provi des the optimum | ocking effect of a proper material can be used in
accor dance Baiitef thesasieotdigrecaf ygerdngstion, 20 or the like. Fig. 20 shows
the twel fth enbodi nent of the washer 1. Three proj ectin ortions 6a are
forfed on the whol e drigh Lnig RE S¥PLeead Rﬁ%qt&ﬁ’%f’lfaﬁé& An? Jberi pher al
surface of the conlcal barrel nenber 6 of the washe made

synthetic red@fhat PRE RaBHér SEOKHARE Gfl?ﬁ§l§9n ﬁ%%?BeFeﬁ??PSGE?%ce itis
difficult to rk precisely in ternms of costs, the 42 projecting portions
6a are forﬂeﬁwgﬁa 4 ‘peri pheral surface of the conical barrel nenber

6. Since the thread ridges gholhe.fold; 3 Al hld b e hBe,pLRLECt LND

portions 6a, a state e coni ca is certainly 5

bi tten and caang GhEskEEEeT | N (0N 1in DOLE, 3 (9) Obt i g

Ther ef or e, regoi ng forces adapted to rongly integrate the nut 2 and
the ol t 3 dre=aldsned ¢iewcl(On a Rervasher sécradaaof vibe, synéhed) c resin
and the large | ocking effect can be obtained. 0 As shown i n Fig. 20 ( b))

, In the casdaftdinerimasher which is used in the fastener of the | arge
standard val ues , the concave portion 4a. .can be also provided for the
base portion 4 of th&imsleshovisnthenbihnet ‘enpedimen athdhecpat At

enbodi nent .shown in Fig. 16. 15 Fig. 21 shows the thirteenth enbodi nent of
the washer the THvetoiertany Jgﬁ)rﬁlf‘eﬁf%l G‘éeWﬂ%‘ﬁlﬁ%c'Fb‘P%%l \She‘t’he | nner

peri pheral surface of_the conical harr Tb ﬁi e was are not
limited to the three:%ﬂ%]ék%?ﬁbsﬁﬁPtY%ﬁglﬁg 5???&9? Kauil: 8ﬁpﬂent shown

in E§g 21 %dte where the washer and the nut in Figs. 2 and 3 have
been assembled.

Fig. 5(a) is a vertical sectional view showing
a state of the washer and the nut before fastening, and Fig.
5(b) is a vertical sectional view showing a state of the

20 washer and the nut after the fastening.

Fig. 6 is a vertical sectional view showing a
state where a plate to be fastened has been fastened by the
fastener shown in Fig. 1.

Fig. 7 is an explanatory diagram for explaining

25 the acting direction of forces which are applied to the
fastener by fastening.

Fig. 8 is a perspective view for explaining a
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20 a plurality of projecting portions 6a can be also provided at the sane
angle. In Figs. 20 and 21, the exanples in which the projecting portions 6a
are provided for the conical barrel nenber 6 having the thick portion 9
have been shown. 25 However, the projecting portions 6a can be al so

provi ded on the inner peripheral surface of the conical barrel nenber 6

w thout the thick portion 9. 43 As descri bed above , according to the

invention s NS HdIR BagepePribne ¢k &f sihe Peshenotcied thectenvfal barrel
menber 6 are interposed between the bolt 3 and the nut 2 ( the bolt 3 and

the nut 2 afree Shasne Vatatiegiad®dtoithd e bhyotlké nEkss oénimg egrati on routes
in the bolt axis orthogonal direction and the bolt axial direction, thereby
rational ly realizing the. | argewsodkieng eefondc embédimeGtApKBalwaser ocki ng
fastener conprising : a bolt ; a washer in which a base portion has a bolt
t hr ough- holacddading to ghieghnigntaoger inhemich nom raplditafdedr 6P)the bolt,
a conical barrel nmenber whose dianeter decreases toward an upward_position
in & bolt axisdldedetevetbpral igmredcardyratisrd RFELOMRbUGIFhoPRso as to
stand therefrom and a continuous slit for a notched circle is fornmed in
sai d base H® pore?bHCRNHL%i d conical barrel menber; and a nut in which a

conical hole portion is fo d over a fenmnle screw portiqgn at is screwed
with a screw portion %ﬁgsaignﬁ%l?,v§5fﬁc% nt %fl%%?g %%?ﬁigépbeing

et e FA TR N L ELR oo S0 AL ler . of
et oy oS UERET Ly Pl PORELPREL O8R! EBLdngaNbgShabapt hororier, o
10 washer shown in Fig. 9.
Fig. 11 shows the third embodiment of a washer
according to the invention, in which (a) a plan view, (b)
a side elevational view, and (c) a bottom view.
Fig. 12 shows the:fourth embodiment of a washer
i5 according to the invention, -in which (a) a vertical
sectional view and (b) a bottom view.
Fig. 13 shows the fifth embodiment of a washer
according to the invention and is a semi vertical sectional
view showing a state where a fastener has been fastened.
20 Fig. 14 shows the sixth embodiment of a washer
according to the invention, in which (a) a plan view, (b)
a side elevational view, and (c) a bottom view.
Fig. 15 shows the seventh embodiment of a washer
according to the invention, in which (a) a perspective view
25 and (b) a vertical sectional view.

Fig. 16 shows the eighth embodiment of a washer

according to the invention, in which (a) a plan view and



si de which faces said washer is set to be smaller than that of an outer

peri phery of a root portion of said conical | 20 barrel nenber, a height is
slightly higher than that of said conical barrel nenber of said washer, and
a tapered surface of a sane inclination angle as that of said conical

barrel nenber of said washer is formed. 2 . A locking fastener according to
claiml1l , wherein 25 a part of said conical barrel nenber of said washer is
construct edas a2 ydit@a RQki.on which is slightly decentered froma center

of a circle of said bolt through-hole. 4 5 3. A |l ocking fastener
according to clai m1rarg.21 WsabeisnthBenhatghémbbdsaedt cofii zabadmer el nenber
of said washer is set to a height such that a female screw of a sanme pitch
as that of azmiotd&icrewopohti bnvefitsand tmwlvhican (@8 fopired Biby. atP hnount of
2.5 leads or nore. 4. A locking fastener according to claiml1, 2, or 3,
wher ei n i n aa Cigivbiedaviadni cgfalsaiiccwvasingt (and asdiak tteml tvievone of themis nmade
of a soft material which is softer than that of the other. 10 5. A | ocking
fasBener accordi ng tdid.ail® shows Zheptenth grepimeBhi afseivaslfr t he
notched circle of said washer is forned so as to be_ inclined in aldirection
opposi te t FEEPINg tai Fredngsndiodai Y sBiEh 8P 13 SAIEFe LT JEHOTE: 6. A

| ocking fastener accqQrding to claiml, 2, 3, 15 or 4 , wherein said slit
for the notifdt A% IR & R TP akHet is forned so as to be inclined in a

same direction as a spiral .di.rection ' . i f id bolt. 7.
A | ocking fastener a?glc(r:’r'di ?lgsrfoowscltgfa‘rﬁ ?9%8%%&%‘?)‘3219@5%8;?3%%%% slit for
t he not che i f I [ 0si.s nga Li;egkgon as the
bol ¢ axi al B Sh. B TR 1o e P s enar Shcor i AP Tacl s e 5
S b, or (b)) INSSEidh i@hcave portion whose dianmeter is slightly [arger
than that of a |large dianeter portion of said conical barrel nenber and
whose hei ght is smal lrigt hanskéwa tHd ekie@F3hoémbsadimdasepaerwashers

provi ded for said base portion of said washer. 9. A |ocking fastener
accordi ng tacadmiindg,t@,th® idFentdon,5in &hichr (@), anhéeei viavw pedst one
not ched portion obtained by cutting out said base portion in a radial _
direction i provieed yertiszald Peeeigmrtivkewf said washer. 10. A | ocki ng
fastener according toclaim?2, 3, 4, 55, 6, 7 ( or gé V\ger in a_notched
" portion obtained by citdi gl cthO%Ri tPhHase Poreroh FRPACHAR bl “tiPection is
prqovi ded for_said base portion of said sher_forned_c ' ly with a
th?l est pofRToH oi?c‘f%&)]&%em r%&e conl car—dparfe {[rr% eé)f%#ngggg'washer. 10

11. A locking fastenef; accoy difg,d & ¢haidP brt3hnd i2 a BersfectWe? .

wherein at | east one vertical groove portion is provided for said conical

barrel membgfewfsis@hthyashesit 12a 10ch§CkémlgeF asdemes ageording to claim
2, 3, 4, 5 b, "7, 9, or 10-; wherein at. |east one vertical groove 15

portion is provided for said conical barrel nmenber of said washer while
excluding a thickest portion of said eccentric conical barrel nenber of
sai d washerBed8.M¢&i¢ otdar ngpfagsimpePubictloe dimgerbieraim 1, 2, 3, 4, 5, 6, 7,
8, 9, 10, 11, or 12, wherein the inclination 1 )
20 An embodiment of the invention will be described
hereinbelow with reference to the drawings.
First, a locking fastener shown in Figs. 1 to 6
will be explained as a first embodiment.
As shown in Fig. 1, the locking fastener
25 comprises a washer 1, the nut 2, and the bolt 3. The washer
1, nut 2, and bolt 3 are mutually and spirally assembled

and the bolt 3 and the nut 2 are strongly integrated via
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20 angl e of said conical barrel nenber of said washer is set to alnost 10 .
14. A locking fastener according to claim5 or 6, wherein the inclination
angle of said slit for the notched circle of said washer to the bolt axial
direction is set 25 to an angle within a range from al nost 20 to al nbst 25.
15. A locking fastener according to claim1l1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

11) 12, 13, or 14, wherein a width 47 of said slit for the notched circle

of said washgl Jssiigt 10 @dvdbh hayi Mg gépléf'?(él Bhak Enyher o sai d bol't
and said nut have been fully fastened. 16. Al ing fastener according to

claiml, 2, 3, 54, 3s &holn 8h Pigd0. 1 kha 32, at3a déhtdr o¥da WhGEECIN A
screw adapt ed to be cone into engagenent wWith said screw portion of said
bolt is forgeatkivn heni aneir@eraplraraal psatkasgapt , sahd weamerall hasr el
menber of said washer. 17 . A | ocking fastener accor di ng to claim16 (

wher ei n 10 a Hodnaltdrsagdwhofl ea 5s aheopgh cbh Ash td atcrefiw paird isar @® pbdrti on of
said bolt is fornmed on the inner peripheral surface of said conical barrel
mentfer of sHial heesher 1s1Bierced| aukiwiyi diasisesdri giddor diapgetrotbeai m 16
wherein . a screw of a. pitch smaller than that of said screw portion 15 of
sai d bolt it dionetrE Phridre perepmariiicguiBacer conisgilgbesretal barrel
menber of said washer. 7.9. A |locking fastener according to claiml, 2, 3;
4, 5, 6, 7, meé“b%r 61‘01’051% dipgetpy degreasss g alﬁl)‘o%]? efige MREPEEACRA| d
washer or is made of a synthetic resin 20 20. A locking fastener
accor di ng t%l a EPﬁntlﬁlePe’? ST e D PEPEP AL W%fb%}Bjtéﬁqqﬂj’ B 8n§gv\,h| ch

project in o‘i r n the inner peripheral surface of said conical
barr el rrerrll)%;d4 sat Qt}{Teﬁrepf TH"a whole area in a vertical direction. 48

AL As L ALH AT AT Asl e AOEL AR Fe AL F- A3 AL £ 4o nAtdnea 1
A3 A& 3. AGNF. A&3. A&3. AL3. A3 AL ALNE’ ASS Aﬁ% Aélh A BRERER AT T B AT H

ﬁgﬁ A'I&n;’: f\L;t&plP&s ARE1A9.GAIF. AhE|aA@ct Abs3. AP A3 S bhefsbi A1 A9 L A [
cl%a<| :r
/}xs ni d_Z] oddoad cidrc ajfc aheakcakwapeat ta) da) od] eakcdrh] T dlscah¢apaa] ca] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cTa!/
- @nsTx_@\qu} xSt b e gj@a] ter} ch) 2ed cje ajoal cal cladred Lahenben] €a] ca] ca] ca]

caj] ca] ca] ca] ca] ca ca] calca]lca]calcalcaljcalcal/l)R? fwwo . | |

1} xsni d_Z] ceeRG e} €& ¥a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] co] %‘)@ ]calcal Il 11""#n$s$%8%
&(&P& W) |)*+,-.g/l T hqrm@w@m dap tafthpehien g i@t gichPea) cal cal ¢

g]zgg]g)za/]lzzl] ca] ca!ga@ cal] Jﬁ]n(]:éﬁ a]] cg\] ca] % cac] 8 mo] a]&a] ca] cal 22J2222
<=r >>| .
| ca] ca @@]@i‘ff#] saf aafee) vl o) ol o) o2 £ ek oL mkack spkea) ool cal oo

FZF F to the axial direction of the bolt 3 is set to an angle within
@CGHI | Al } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca]caJcalc
a] ca] ca] ca] = at ewd € af v calmeg cajcajtealpsal Al Bl fInl |1 J#L) LZLM-M N*COAPWPPKQQ
RSSSUUUUVWGWMWAB X X} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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<l a° aaab=mbpd} Xaaw e 7] reenesd cfa]lcﬁa]engaé]ada]t@a]ada]%ﬂ daiJ] capchitahta) calcalc
! bbhbbccdUdddd *f
b1 {1 4B UG aR ﬁﬁ%i%ﬁié% S8 h ) 6] A A PORFOLPEE] cal] cal ca
calca]ca C ca cal-hhi T Vi $k+k9ok
1/\kh%<r kkaLI C‘L?ngn%l ‘g]c()) pqr e)?s(flslé fi e} %’ %% 8‘5‘]%%‘](:3]' ]’cgj] Jcja] caj ca

] ca] ca ca] \f;\%\%%ﬁlﬁ?ﬂfé’&&achCadh%akgﬁll%%]f%]a‘i%]e&aln%ﬂ\h%%] gaheathLMs| sssttu

8uj uuuvvvv

YAYRYVY! 2724 {d & %1 ch AL ahea] 62 eak Cad£a) Cﬁdf@«_]&alfsalocfaltw pah¢akcal cal calc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal! {{{ | %

&&Dz} xsni d_Z] ca] ca] c C ca] ca] ca
] ca] z:a] ca] ca} ca} ca} ng%g]gg]gg]gg&a%%&@b ?% ?igﬂﬁ ]f%gla?%!a] c}a] c}a] C
a] ca] ca] ca] sei e € & L L& €I anlieabsahoaheabealion] el eakcabcahea] caj caj o
a] ca] ca] ca! " Y#U5[

M 9r (| } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]calca]ca]calca]ca]ca]ca]cadl’:f,e70\}GM <"}xsnid_Z]ca] ca]ca]ca]ca
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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C} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! C-0[

DRF| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca!\ iou~

ruF| w mhc”Y] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca
]ca]Pa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca/c}“710%&f() 10%&T()-#10%&T()- '
109%& ()-! é&éﬁ(ﬂ) i nl@%e &abhel 8BEm almost 20° to 25°, the slit 7

10%&' () - $10% -'ILL'#lO%LL&' )-4109%&' () - SL#lO%&'()-I10%&'()-a<|aB‘3#10%&
()-1310%: (hrOBle¥EHAwed 20981 6)is Some O  FohLe#10MRY palh BTATHEE () - !
#10%&' ()- 10 10 10yY: 109& ()-7 109%&' ()-5310%& ()- :r "< @#10%
& () - ! V#1098 aQe et MDA (Qrev shartiodl ()3 of0%8iq )bo 0o Wt 2 [ PE: 10
10 10Y:t10%& ()-!'{@#10%& ()-9!' @ #10%
predetermined phase difference.
5 The slit 7 for the notched circle can be formed
in a straight shape in the bolt axial direction. In the
case of inclining it to the bolt axial direction, the
inclination angle is not limited to the angle within the
range from almost 20° to 25°.
20 As shown in Fig. 3, a conical hole portion 10
adapted to fit the conical barrel member 6 of the washer
1 is formed over the female screw portion 11 which is screwed
with the screw portion 13 of the bolt 3. An inclination-
angle 03 of the conical hole portion 10 is set to almost
15 10°, which is the same as the inclination angle 81 of the
conical barrel member 6. An inner flange-shaped jaggy
portion 12 is formed between the female screw portion 11
and the conical hole portion 10.
As for the conical hole portion 10, a diameter
20 of an inner periphery of a half portion which does not face
the washer 1 is set to be smaller than that of an outer
periphery of a front edge portion of the conical barrel
member 6, and a diameter of an opening of a half portion
on the side which faces the washer 1 is set to be smaller
25 than that of an outer periphery of a root portion of the

conical barrel member 6.

Therefore, as shown in Fig. 4, when the conical
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portion 10 and becomes a state where the washer 1 is
5 projected from the nut 2.

As shown in Figs. 5 and 6, when a plate 15 to be
fastened is bitten and sandwiched between the washer 1 and
the bolt 3, the screw portion 13 and the female screw portion
11 are screwed, and a fastening force of the nut 2 is allowed

10 to act, a spiral fastening force according to a lead angle
of the female screw portion 11 of the nut 2 is uniformly
applied to the inclined slit 7 for the notched circle.

As shown in Fig. 5(b), the whole slit 7 for the-
notched circle initially having a width L1 decreases

.15 uniformly to a width L2 and the diameter of the whole conical
barrel member 6 decreases uniformly. In association with
the fastening of the nut 2, the conical barrel member 6 is
smoothly fitted into the conical hole portion 10.

The width L1 of the slit 7 for the notched circle

20 is set to about 3 mm in the embodiment. It is sufficient
that the width L1 of the slit 7 for the notched circle is
set to a value such that the width L2 of the slit 7 for the
notched circle is has a gap of about 0.5 to 1 mm in a state
where the nut 2 has been fully fastened.

25 If the washer 1 is made of a soft material which
is softer than that of the bolt 3, in association with thel

fastening of the nut 2, the front edge portions of the screw
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5 conical hole portion 10 of the nut 2.
That is, as shown in Fig. 6, the conical barrel
member 6 enters a state where it is bitten and sandwiched
like a clogging material between the nut 2 and the bolt 3.
‘ Fig. 7 is a diagram for explaining directions of.
10 the forces which act among the washer 1, the nut 2, and the
bolt 3. Black arrows in the diagram indicate the directions
of the forces which provide the locking effect by the washer
1 and white arrows in the diagram indicate the directions
of the forces which are applied to the bolt 3 and the nut
15 2.
As shown inFig. 7, first, the nut 2 and the washer
1 are integrated by a rebound stress (arrow Fl) with respect
to the bolt axis orthogonal direction of the washer 1 in
the state where it has been bitten and sandwiched between
20 the nut 2 and the bolt 3.
Subsequently, the conical barrel member 6 is
strongly pulled in the bolt axial direction (arrow St) by
a force which presses the base portion 4 onto the surface
to be fastened by the fastening of the nut 2. In this
25 instance, a shearing force (arrow F3) in the direction of

tearing the thread ridges of the bolt 3 acts on the conical

barrel member 6 whose inner surface has been bitten to the
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bolt axial direction which acts on both of the washer 1
regarding the whole circumference in the bolt axial
5 direction and the bolt 3. Thus, a pressing force (arrow
F2) of the nut 2 onto the base portion 4 receives resistance
by a strong spring force of the washer 1, and the nut 2 and
the bolt 3 are integrated via such a resistance force (arrow
C).
i0 Thus, the bolt 3 and the nut 2 are strongly
integrated via the washer 1 through two kinds of integration
routes in the bolt axis orthogonal direction (arrow R1) and
the bolt axial direction (arrow F2), thereby’rationally
realizing the large locking effect.
15 The conical barrel member 6 of the washer 1 which
has been bitten and sandwiched between the bolt 3 and the
nut 2 performs wedge-like action. A force (arrow F4) for
allowing the screw portion 13 of the bolt to be come into
pressure contact with the female screw portion 11 of the
20 nut 2 screwed in the front edge portion in the bolt axial
direction rather than the washer 1 from the whole
circumference is applied to the female screw portion 11.
A frictional force (arrow F5) which is applied to the thread
ridges of the bolt 3 screwed with the nut 2 is enhanced.
25 The integration of the nut 2 and the bolt 3 is made further

strong, thereby rationally realizing the large locking

effect against every vibration such as pitch, rolling,
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direction of the bolt 3 as shown inFig. 8, a spiral fastening
force T of the nut 2 is applied to the base portion 4 of
the washer 1. Thus, an end portion 7a of the slit 7 for
the notched circle locating on the front side in the spiral
direction becomes a sharp edge shape for a fastening surface
2a of the nut 2. The edge-shaped end portion 7a of the slit
7 for the notched circle bites the fastening surface 2a of
the nut 2 and enters a state where the fastening surface
2a is cut so as to stand and the end portion 7a is hooked.

Since the loosing direction of the spiral
engagement of the kolt 3 and the nut 2 is opposite to the
direction in which the fastening force T is applied, even
if a vibration or the like is applied in such a direction
as to loosen the spiral engagement of the bolt 3 and the
nut 2, the portion where the end portion 7a of the slit 7
for the notched circle has been hooked to the fastening
surface 2a of the nut 2 becomes a stopper and prevents the
nut 2 from rotating in:the loosing direction.

The height of conical barrel member 6 of the
washer 1 is set to be lower than that of the conical hole
portion 10. The inner flange-shaped jaggy portion 12 is
provided between the conical hole portion 10 of the nut 2
and the female screw portion 11. Therefore, even if the

conical barrel member 6 is extended by the fastening force
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and damaged.

5 The washer 1 and the nut 2 which are assembled
to the bolt 3 are not limited to a combination of a pair
of them but a larger locking effect can be also obtained
by using a plurality of combinations of the washers 1 and
the nuts 2.

i0 Although the example in which the washer 1 made
of the soft material is used for the bolt 3 has been shown
in the embodiment, the invention is not limited to such an
example but the bolt 3 can be also made of the soft material
for the washer 1 in a combination of the washer 1 and the
15 bolt 3. 1In this case, the washer 1 made of a hard material
presses the thread ridges of the bolt 3 made of the soft
material. The inner peripheral surface of the conical
barrel member 6 is bonded to the thread ridges with a
pressure. The foregoing forces shown in Fig. 7 act on the
20 washer 1. The large locking effect is realized owing to
the strong integration of the bolt 3 and the nut 2 via the
washer 1.
For example, a combination of a quenched alloy
material having a martensite texture and an alloy material
25 in a non-quenched state, or the like is considered as a hard

material. If the washer 1 is formed by using the guenched

alloy as a hard material, the diameter-decreased washer 1
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locking effect.

The second embodiment of the washer 1 of the
invention will now be described.

Fig. 9 shows the second embodiment of the washer
1 according to the invention, in which (a) a plan view, (b))
a side elevational view, (c) a vertical sectional view, and
(d) a bottom view.

As for the washer 1, a thick portion 9 which is
slightly decentered for a center of a circle of the bolt
through-hole 5 is provided for a part of the conical barrel.

member 6. As for the -conical hole portion 10 -of the nut

"2 into which the conical barrel member 6 is fitted, an area

of the inner flange-shaped jaggy portion 12 formed between
the conical hole portion 10 and the female screw portion
11 increases.

Fig. 10 is a diagram for explaining the direction
of the force showing the locking effect by the eccentric
washer 1.

As shown in Fig. 10, the slightly eccentric thick
portion 9 of the conical barrel member 6 fitted into the
conical hole portion 10 presses (arrow F1) the bolt 3 from
the radial direction. The bolt 3 which intends to enter
a slightly inclined state by being pressed by the thick

portion 9 is pressed (arrow F2) by the female screw portion
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the opposite radial directions are applied to the bolt 3
in upper and lower positions in the bolt axial direction,

5 thereby providing the large locking effect.

Owing to the wedge-like effect such that the
thick portion 9 of the conical barrel member 6 fitted into
the conical hole portion 10 of the nut 2 presses the bolt
3 from the radial direction, a force (arrow F4) for allowing

1o the screw portion 13 of the bolt to be come into pressure
contact with the female screw portion 11 is applied from
the whole circumference to the female screw portion 11 of
the nut.2.which is in spiral engagement with the bolt at
the front edge portion in the bolt axial direction rather -

15 : than the washer 1. The frictional force which is applied

to the thread ridges of both of the nut 2 and the bolt 3
are enhanced, thereby making the integration between the
bolt 3 and the nut 2 strong.
Fig. 11 shows the third embodiment of the washer
20 1, in which (a) a plan view, (b) a side elevational view,
and {c) a bottom view.

As for tﬁe washer 1, a female screw 8 of the same
pitch as that of the screw portion 13 of the bolt 3 is formed
on the inner peripheral surface of the conical barrel member

25 6 by an amount of 2.5 to 3 leads. The slit 7 for the notched
circle is inclined in the same direction as the spiral

direction of the bolt 3.
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peripheral surface of the conical barrel member 6, in
association with the spiral engagement of the bolt 3 and

5 the nut 2, the female screw 8 formed on the conical barrel

member 6 is spirally fitted to the screw portion 13 of the
bolt 3. The fastening force in the spiral direction is
uniformly applied to the slit 7 for the notched circle
inclined in the same direction as the spiral direction and

1o the diameter of the whole conical barrel member 6 decreases
uniformly, thereby enabling the conical barrel member 6 of
the washer 1 to be smoothly fitted into the conical hole
portion 10 of the nut 2. The fastening work can be easily
performed.

15 ~  As shown in Fig. 12, as a fourth embodiment of
the washer 1, the female screw 8 of the same pitch as that
of the screw portion 13 of the bolt 3 can be also formed
on the inner peripheral surface of the conical barrel member
6 having the slightly eccentric thick portion 9.

20 - As a fifth embodiment of the washer 1 shown in
Fig. 13, the screw 8 of a pitch which is finer than that
of the screw portion 13 of the bolt 3 can be also formed
on the inner peripheral surface of the conical barrel member
6 of the washer 1.

25 If the pitch of the screw 8 is set to be finer
than that of the screw portion 13 of the bolt 3, only the

front edge portion of the screw portion 13 is spirally come
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the fastener can be easily loosed by using a tool such as
a spanner or the like. It is convenient in the case where
it is necessary to remove the fastener every predetermined

5 period of time. The work such as a periodic inspection or
the like can be easily performed.

The screw 8 of a pitch which is finer than that
of the screw portion 13 of the bolt 3 can be also formed
on the inner peripheral surface of the conical barrel member

1o 6 of the washer 1 having the slightly eccentric thick
portion 9.

As shown in Fig. 14, as a sixth embodiment of the
washer 1, the slit 7 for the notched circle of the-washer
1 can be also formed in a straight shape in the same direction

15 as the axial direction of the bolt 3.

Since the conical barrel member 6 of the washer
1 enters a state where it is forcedly pulled in the bolt
axial direction by the fastening force of the nut 2 (refer
to Fig. 7; arrow St), the end portion of the straight slit

20 7 for the notched circle becomes an edge shape for the
fastening surface of thenut 2. The edge-shaped endportion
of the slit 7 for the notched circle is hooked to the
fastening surface of the nut 2. The portion to which the
slit 7 for the notched circle has been hooked becomes a

25 stopper, thereby preventing the nut 2 from being rotated
in the loosing direction.

Fig. 15 shows the seventh embodiment of the
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slightly larger than that of the large diameter portion of
the conical barrel member 6 is formed at the center of the
base portion 4 of the washer 1.

5 Ordinarily, a diameter of female screw 11 of the
nut 2 is set to be slightly larger than that of the screw
portion 13 of the bolt 3 in order to solve machining errors.
The nut 2 and the bolt 3 are fastened in a state where the
bolt 3 is slightly inclined to the nut 2. There is a

1o tendency such that the inclination of the bolt 3 to the nut
2 is larger as standard values of the nut 2 and the bolt
3 are larger. When the bolt 3 enters a state where it is
slightly inclined, the pressure of the nut 2 onto the base
portion 4 is not uniformly applied to the whole

15 circumference of the base portion 4 of the washer 1

symmetrically with the bolt axis. Thus, the locking effect

cannot be obtained.
Since the concave portion 4a is provided in the
center portion of the base portion 4 of the washer 1, the
20 pressure of the nut 2 onto the base portion 4 acts on the
inner surface of the concave portion 4a. The base portion
4 remaining in the portion around the concave portion 4a
is surface-uniformly come into contact with the plate to
be fastened. Even in the case of a fastener of large
25 standard values, the pressure of the nut 2 onto the base
portion 4 acts uniformly on the whole circumference of the

base portion 4 of the washer 1 symmetrically with the bolt
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When the bolt 3 and the nut 2 enlarge in size,
although a plate thickness of the base portion 4 of the
5 washer 1 which has been predetermined in accordance with
the standard also increases naturally. However, a problem
such that if the plate thickness of the base portion 4
increases, the fastening torque increases and the fastening
work becomes difficult is caused.

10 If the concave portion 4a is provided for the base
portion 4 of the washer 1, a gap is formed between the screw
portion 13 of the bolt 3 and the base portion 4 of the washexr
1 by the concave:portion 4a. This results in a similar state
where the base portion 4 of the washer 1 becomes thin.in -

15 the portion around the screw portion 13 of the bolt 3, so
that the fastening torgue can be reduced. Inevitably, even
in the case of a large fastener in which the base portion
4 of the washer 1 is thick, the fastening work can be easily
performed.

20 Fig. 16 shows the eighth embodiment of the washer
1, in which notched portions 4b obtained by cutting out the
base portion 4 in the radial direction are formed in the
base portion 4 of the washer 1.

By providing the notched portions 4b, a degree

25 of freedom of deformation of the washer 1 increases for the

fastening force of the nut 2, the conical barrel member 6

is easily bent and deformed in the diameter-decreasing
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barrel member 6, by providing the notched portions 4b in
the radial direction for the base portion 4 formed
continuously with the thickest portion of the thick portion
9, a degree of freedom of deformation of, particularly, the
portion which needs a force for rotation increases owing
to the existence of the thick portion 9. Therefore, the
fastening torque decreases and the fastening work can be
easily performed.

Fig. 17 shows the ninth embodiment of the washer

1. A plurality of vertical groove portinns 7a are provided

for the washer 1 in the axial direction of the conical barrel.

member 6. A degree of freedom of deformation of the conical
barrel member 6 increases for the fastening force of the
nut 2 by the vertical groove portions 7a, and the conical
barrel member 6 is easily bent and deformed in the
diameter-reducing direction. Thus, the fastening torque
can be reduced.

Since a degree of freedom of deformation of the
washer 1 increases by the vertical groove portions 7a, the
rebound stress of the conical barrel member 6 in the bolt
axis orthogonal direction is not attenuated but the strong
integration of the bolt and the nut is maintained.

The vertical groove portions 7a can be also

formed so as to be inclined in the same direction as the
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If the vertical groove portions 7a are inclined
in the same direction as the spiral direction of the screw
5 portion 13, since the fastening force of the nut 2 which
is spirally applied is uniformly applied to the vertical
groove portions 7a, the diameter of the conical barrel

member 6 decreases smoothly. The fastening work of the

fastener can be further easily performed.

-
(@)

Fig. 18 shows the tenth embodiment of the washer

1. In the conical barrel member 6 having the slightly
eccentric thick portion 9, by forming the vertical groove
portions 7a or the:slit 7 for the notched circle while
avoiding the thickest portion of the thick portion 9, the
15 pressure from the radial direction by the thick portion 9

can be made to act on the bolt 3. The pressing forces from :.

the opposite radial directions are applied to the bolt 3

inlupper'and lower positions of the screw portion 13 of the

bolt 3, thereby enabling the large locking effect to be
20 obtained.

The vertical groove portions 7a or the slit 7 for
the notched circle are not limited to the case where they
are inclined in the same direction as the spiral direction
of the screw portion 13, but they can be formed in various

25 shapes such that they are formed in a straight shape, they
are formed in a V-character shape, they are formed in a

waveform shape, and the like.
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of the plurality of notched portions 4b formed in the base
portion 4 and the plurality of vertical groove portions 7a
5 formed on the conical barrel member 6 are provided for the
washer 1.
In the washer 1 shown in Fig. 19, owing to the
double effect of the notched portions 4b and the vertical
groove portions 7a, the degree of freedom of deformation

.0 of the washer 1 increases, the conical barrel member 6 is
easily bent and deformed, and its diameter decreases.
Therefore, the fastening work can be easily performed and
working :efficiency is improved.

The fastener can be also made of a synthetic resin.

15 For example, by making it by using FRP, the fastener of the
invention can be used in a portion where strength, corrosion
resistance, and the like are required. The fastener which
provides the optimum locking effect of a proper material
can be used in accordance with the use object, use location,

20 or the like.

Fig. 20 shows the twelfth embodiment of the
washer 1. Three projecting portions 6a are formed on the
whole area in the vertical direction of the inner peripheral
surface of the conical barrel member 6 of the washer 1 made

25 of a synthetic resin.

In the washer 1 made of the synthetic resin, since

it is difficult to work precisely in terms of costs, the
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ridges of the bolt 3 are bitten with the projecting portions
6a, a state where the conical barrel member 6 is certainly

5 bitten and sandwiched between the nut 2 and the bolt 3 is

obtained. Therefore, the foregoing forces adapted to
strongly integrate the nut 2 and the bolt 3 are allowed to
act on the washer 1 made of the synthetic resin and the large
locking effect can be obtained.

10 As shown in Fig. 20(b), in the case of the washer
which is used in the fastener of the large standard values,
the concave portion 4a.can be also provided for the base
portion 4 of the washer 1 in a manner similar to the seventh
embodiment. shown in Fig. 16.

15 Fig. 21 shows the thirteenth embodiment of the

washer 1. The projecting portions 6a which are formed on

the inner peripheral surface of the conical barrel member:

6 of the washer 1 are not limited to the three projecting
portions as in the twelfth embodiment shown in Fig. 21, but

20 a plurality of projecting portions 6a can be also provided
at the same angle.

In Figs. 20 and 21, the examples in which the
projecting portions 6a are provided for the conical barrel
member 6 having the thick portion 9 have been shown.

25 However, the projecting portions 6a can be also provided
ontheinnerperipheralsurfacecﬁftheconicalbarrelmember

6 without the thick portion 9.
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5 the two kinds of integration routes in the bolt axis
orthogonal direction and the bolt axial direction, thereby

rationally realizing the large locking effect.
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1. A locking fastener comprising: a bolt; a washer
in which a base portion has a bolt through-hole that is
slightly larger than a nominal diameter of the bolt, a

conical barrel member whose diameter decreases toward an
upward position in a bolt axial direction is formed around
said bolt through-hole so as to stand therefrom, and a

continuous slit for a notched circle is formed in said base
portion and said conical barrel member; and a nut in which
a conical hole portion is formed over a female screw portion
that is screwed with a screw portion of said bolt, said

conical hole portion being constructed in a manner such that

a diameter of an inner periphery of a half portion which

faces said washer is set to be smaller than that of an outer

periphery of a front edge portion of said conical barrel
member, a diameter of an opening of a half portion on the
side which faces said washer is set to be smaller than that
of an outer periphery of a root portion of said conical
barrel member, a height is slightly higher than that of said
conical barrel member of said washer, and a tapered surface
of a same inclination angle as that of said conical barrel
member of said washer is formed.

2. A locking fastener according to claim 1, wherein
a part of said conical barrel member of said washer is
constructed as a thick portion which is slightly decentered

from a center of a circle of said bolt through-hole.
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pitch as that of said screw portion of said bolt can be formed
by an amount of 2.5 leads or more.

4. A locking fastener according to claim 1, 2, or
3, wherein in a combination of said washer and said bolt,
one of them is made of a soft material which is softer than
that of the other.

5. A locking fastener according to claim 1, 2, 3,
or 4, wherein said slit for the notched circle of said washer
is formed so as to be inclined in a direction opposite to
a spiral direction of said screw portion of said bolt.
6. A locking fastener according to claim 1, 2, 3,
or 4, wherein said slit for the notched circle of said washer
is formed so as to be inclined in a same direction as a spiral
direction of said screw portion of said bolt.

7. A locking fastener according to claim 1, 2, 3,
or 4, wherein said slit for the notched circle of said washer
is formed in a same direction as the bolt axial direction.
8. A locking fastener according to claim 1, 2, 3,
4, 5, 6, or 7, wherein a concave portion whose diameter is
slightly larger than that of a large diameter portion of
said conical barrel member and whose height is smaller than
a thickness of said base portion is provided for said base
portion of said washer.

9. A locking fastener according to claim 1, 2, 3,
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out said base portion in a radial direction is provided for
said base portion of said washer formed continuously with
a thickest portion of the eccentric conical barrel member
of said washer.

i) 11. A locking fastener according to claim 1, 3, 4,
5, 6, 7, or 9, wherein at least one vertical groove portion
is provided for said conical barrel member of said washer.
12. . A locking fastener according to claim 2, 3, 4,
5, 6, 7, 9, or 10; wherein at.least one vertical groove

i5 portion is provided for said conical barrel member of said
washer while excluding a thickest portion of said eccentric
conical barrel member of said washer.

13. A locking fastener according to claim 1, 2, 3,
4, 5, 6, 7, 8, 9, 10, 11, or 12, wherein the inclination

20 angle of said conical barrel member of said washer is set
to almost 10°.

14. A locking fastener according to claim 5 or 6,
wherein the inclination angle of said slit for the notched
circle of said washer to the bolt axial direction is set

25 to an angle within a range' from almost 20° to almost 25°.

i5. A locking fastener according to claim 1, 2, 3,

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14, wherein a width
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of said slit for the notched circle of said washer is set
to a width having a gap in a state where said bolt and said
nut have been fully fastened.

16. A locking fastener according to claim 1, 2, 3,
4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, or 15, wherein a screw
adapted to be come into engagement with said screw portion
of said bolt is formed on the inner peripheral surface of
said conical barrel member of said washer.

17. A locking fastener according to claim 16, wherein
a female screw of a same pitch as that of said screw portion
of said bolt is formed on the inner peripheral surface of
said conical barrel member of said washer.

18. 2. locking fastener according to claim 16, wherein.
a screw of a pitch smaller than that of said screw portion
of said bolt is formed on the inner peripheral 'surface-of
said conical barrel member of said washer.

19. A locking fastener according to claim 1, 2, 3,
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, or 18,
wherein said washer or said nut is made of a synthetic resin.
20. A locking fastener according to claim 19, wherein
a plurality of projecting portions which project inwardly
are formed on the inner peripheral surface of said conical
barrel member of said washer in a whole area in a vertical

direction.
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