; JKLMe3e v64T| 1 DESCRI PTI ON LOCKI NG I!ST‘ENER Technical Field 5 The
|nvent| on relates to a | ocking fastener which conprises a bolt, a washer,

and a nut and certainly prevents | ooseness of the fastener %mﬁ“mm\
structure. Background Art 10 Generally, as a fastener, mm\

conprising a bolt and a nut or a fastener conprising a boIt) a.daskhr and a
washer is used. Naturally, it is RESCREMIEON hat t he fastener has the washer

to protect a nmenber to be fastened. The nost inportant portion which is
coupl ed by the fastener 15 i s &O0€B4PG H§SEFENERoNn of an airplane, a train,

or the like or a coupling portion of a building, a steel t e of
a freeway, or the like. A locking fastener is used, parti c@“@mwmmﬁm’mguch
a portion his suoif to an influence of | ooseness du

caused by r{F'rFﬁf €¥&hicles or vibr ati on caused by the wi H&P!Et the

i k Many fast eners VI ng a,locki eff ro d. [For
exanmnple, in JP-A-9-7 ?ﬁBFéOHJ‘se P %%fq—téﬁe "%%%gtruct ed
in a nmanner a e _of S nvex
portion or (‘Z%ﬁtglﬂconc%ve %g'r |‘(§)E¥1g %I\le a%da%n:u%c$§& su?’fnrisrdpgév‘%%c surface
of a nut or; g QardsSW4 aGke of adedigad Wré'%ﬁeasPPﬁétﬁfefor med as a

concave portion or a convex portion having an 1 I ncli ned surface
corresponding to the convex portion or the concave portion of the washer,
and a frictional force caused by conpression is allowed to act on the
i nclined sd@cpowrid tAvet washer and the nut which are fitted to each other,
5 thereby providing the | ocking effect.
10 Generally, as a fastener, a fastener comprising
a bolt and a nut or a fastener comprising a bolt, a nut,
and a washer is used. Naturally, it is desirable that the
fastener has the washer to protect a member to be fastened.
The most important portion which is coupled by the fastener
15 is a coupling portion 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
20 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



According to the above fastener, in the case of formng the convex portion,
a serious di sadvantage such that a part of a screw portion of the nut is

| ost for providing the inclined surface is conpensated by a 10 frictional
portion formed in such a part of the screw portion. However, it is
difficult that the frictional force caused only in such a limted span
resists a strong loosing force. In the case of form ng the concave portion,
a t hi cknessinekingdsyirfgceheornesperding bo thielednvex poutises ar theange
thick washer is obtained, a resistance force depends on the frictional
force causéPRAYe PRTEEER of Fhaiwashempaanfim righhenrasdifiangy causefle case
where the convex portion is fornmed, and it is difficult. In addition to it,

d
accor di ng tRY (IRNBHSHEAL D 15 8h4SWRTf ERtamkon ithe dnglippdusrriacespect t hat
reliability of .the washer endures,. and a constryction such th a pin for
ts}]oppic ng r]??gﬁrbenwi %Fo?f@eg Porut h‘_@‘%@téﬁ'ﬁe g&?&?f&%@;ﬁ%f%?t’édt |
erefrom . V. er frombeing rotate
agai%st theﬂi%]%gfkgf %‘gﬁﬁ n@?ﬁe %@H}ggb%ﬁggﬁa the nut has al so been
descri bed. However, t&cé&f&&ﬁ%%&%@hBBvétf’&’%té‘ﬂeP', P Eage\ﬂﬁfheh a

fitting portion for fitting the pin needs to be provi or the side
of a plate t@riend RS NCshWx tHErfidn | Na COSF ESRONELHEQvARLAHE £QERLIT ON
stopping pin formed on the washer. Thus, there is also a problem such that
a struct ur et cargsaxo gt | £ ad@tewansb Pt DehicHf vitiy mitl geneoat i £yrS
deteriorate. There is, eventually, unreasonabl eness such that the

resi st ance pxocididepetits nmchisddtasunfaderite odmpémsapted byraher, since the
| ocking results fromthe integrated structure of the nut and the bolt, even
if The 10 viEsieticomall tperiien aferreedplet siigh | ateey bt efl, theosene¥s which is
exerted to the bolt as a separate nenber cannot be bl ocked and the proposed

f ast ener haRPBELICH ge Hodeyex. it i Affiemd thady &hend B Pradposed a
doubl e nut having a | ogcki effect._ and conprising: a first nut in 15 which
St aper od. diistge Taeat omd St SRt amoLiriRad AR gBsristena FHRARE an

upward posifion in axi a | e direction i.s formed around a,screw hol e
and a conve%é%%lrréq g%%ﬁﬁdsek%&%e% c%@?i %ef(rg’é:f"lélgr%%gqnfaglel Bﬂfﬁzoﬂecentered
fromthe o yfiflfeds fof ThdagdRd Bn8CAARChaAed M JMaleahl LReLRRy conveX

portion of the tirst nut is fifte r a concave portion having an

i nngg peri rmeéta&ars%@ fagtck hddshér CONCEREAL e A F881 SEARYE NBEBCE S _
provi ded, and which is attached |l ater. According to the double nut, a resin
or a soft 2fep@idd o CHWAtEfiotiondhersrde Gdusde €8TeNini sudhrection of
the first nut, the convex portion of the first nut is fitted into the
concave porlimited sphe Seaorahmart simhdanhentBe cadwewherstthmutonsekast ened
by the second nut, the decentered convex portion of the first nut is fitted
into the cAdRBEVEOPOLS i Eormed: Rndetonts diffhelts concentric with the
screw hol e) thereby providing wedge-|ike action and 5 acconplishing the

|l ocking effect. That 1% adfkhieheteohbavCperding B the aRL¥Ad nut which

[ tached | at is.fitted to, th t] f 1 fifst t which i
at tRhed aEPRA FITHEIE schbu BraTHEL Sebbrtd APl Wkrew portion of

(ne Dol 3 e PEASYelty B SL0SFE: SOMSEPOLLRON b e ULl gl |

decent er ed, presses _ _ entric side, a
dovi ated t o Fe P har & GEOPRIPRE BERE N & Bro ke Rt e PES e econd
nut pressessd gs bed tod B jected 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



15 the other side in the eccentric direction, a fastening force acts. In
upper and | ower opposite positions of a fitted lamnate of the first and
second nuts, strong pressing forces act fromthe directions which cross
perpendicularly 20 to a bolt axis, and the locking is perforned by a
frictional force of the tapered surfaces of the first and second nuts.
According to the proposed fastener, since the strong pressing forces of the
di sadvant ageetistRdeatdegof or cetate etapbei Edstenefieopotheanins in t he upper
and | ower 25 positions fromthe opposite orthogonal directions , a burden
on the bol tC?%r%%Q/‘}dem@%o‘frfdut@@ ‘Fétﬁﬁéoaoﬁﬁpéphng PR frarmete onpshaut s 4

are overl ap there is a_damage to thread ridges , it cannot
endur e repe‘??%}?\:‘/’le/ usathFFeHegcﬁf"rﬁg aeEE@H%PWesu%FPﬁEra S§FHEEUESspace

h f t f_th f th I
S Testri or i preofer SBuBRl e RG “tnd Bront Sttt be.An: SEReteLN N o narrow
wh b | | I
IR 10, s06810 e e T 599259%%9% B BREe SIEE 1
structure conptigiddredtdidits 3 Heddfdd h PRG0S BofRieCBear out er

surface is forned in a tapered s ose di anet er decr€ases upmard in a
bolt axial eh&esimnon, a female screw 22 which is continuous with a female
screw portion 11 of a nut is forned on an inner peripheral surface, and a
not ched portion 21 irFaheihen, psdhcdStiné BockikynFE€EQNEE FBoMUtnh@Way in a
bolt axial direction; and a nut 2 with a tapered concave portion 30a having
a tapered iinmkegpetedhetmictaurd ade thet outhan@d the bolng, remedf2@8hies fitt ed.
When a bolt 3 and the nut 2 are fastened, a 20 dianeter of the ring-shaped
| ock® ng nmerMashen apd e crutmre completely integrated, looseness

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



t he | ocki ng menber 20 becones a filling coupling nmenber 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 repul se the conpression
of the | ocking nenber 20 and are directed toward both of the bolt 3 and the
nut 3 act and a fastening force increases, thereby preventing the 5

| ooseness of the screw. According to the proposed fastener, although a part
of the scretheffinsd nut is fasdenkidcey tihe aecandenutj rileadetentbeefior egoi ng
JP-A-9-79247, it differs therefromwith 5 respect to a point that a filling
coupl i ng nePPRYeX RN ednbhe DOYsWmade igi Bhbted inlo Bdef coskavdecr eased
exists in the sacrificial portion. The locking effect relies eventually on

the fricti PRFtIN &F LHEsCIRA twd EBAL Jt conCendrigpet by the errey

peri pheral surfacge of the |ocki menber 20 with the tapered concave
portion 30a% eth&%‘?blé,pﬁwﬂléﬂggl%gagﬁgfﬁ]@ﬁb%?tﬁﬁni%n ntegrated with the

boltz3 at t . i i ffect t b ted with

rosplot 1o R dUeng doeld CRERRAET S o7 e engagement of the 15
‘to tne ST PrECtT on - bec: : he 15

e provided only i n SUEReal e eRBTRORbROR ekl AR, pSURAAT S O o

concave porih@whiQn 1§ {orddtkd NateM 98 A B €6 PRL td'o%eépggqc;bﬂed by

i ncreasing a dianeter of an upper portion of the nut 2. Sin e nut 20 2

has a specigf t3lRApers@ PP RABIOL sadk t A ERShddd HRAWY FeirdidNgceaat s s
caused. In a manner sinmlar to the double nut, there is also restriction of

use such t haf theeserdn®nhé\dnmba tdresppstedos bEpehe bdonetakesygsadedn a space
where the w de dianmeter portion 30 cannot be all owed. 25 The | ocking
resli®ts frowinee the expratex mantucinureg dthet . nsit nand ishdebehteaednent i oned
above, and according to the proposed fastener, such an integrated 6
structure i%¥hble dheddlort pubpress aobbe e itof ee8 thgheren ke sddpr essi on of

the action in the bolt axis orthogonal direction in the tapered concave

portion 30& JPASIRNIMA TPTAHAGTEr, APActhatRYF Bt RN 3 ddxe FTFSr BREN whi ch
and it s bt O S tabrBete BT thheRirliE st orhe tetrtRLer Trat
invention, 30 10ef& 1 Sy QK19 18l 98KLAY rtu?\?tpef'ee s SO LAY £rom
15 the other side in the eccentric direction, a fastening force
acts.
In upper and lower opposite positions of a fitted
laminate of the first and second nuts, strong pressing
forces act from the directions which cross perpendicularly
20 to a bolt axis, and the locking is performed by a frictional
force of the tapered surfaces of the first and second nuts.
According to the proposed fastener, since the
strong pressing forces of the disadvantageous shearing
forces are applied to the bolt axis in the upper and lower
25 positions from the opposite orthogonal directions, a burden
on the bolt is heavy.

According to the double nut, since the two nuts



a bolt; a washer in which a base portion has a bolt through-hole that is
slightly larger than a nom nal dianeter of the bolt ( a conical barrel
menber whose di aneter 15 decreases toward an upward position in a bolt
axial direction is formed around the bolt through-hole so as to stand
therefrom and a continuous slit for a notched circle is forned in the base
portion and the conical barrel nenber; and 20 a nut in which a conical hole
portion is apeoyerdappiadlymasedsdimrepbsta damalget to Shawasdiveildgesh a screw
portion of the bolt, the conical hole portion being constructed in a nmanner
such that alldicansodr epflung reprlipire piser.yand it heicomesr expanghveh does not
face the washer 25 is set to be smaller than that of an outer periphery of
a front edge portion BITHIRL coFiREE DaFRRFE reRegh of oX hEhQeapRYeX a di anet er

of an opening of a half portion on the 7 side which faces the washer is
set to be s‘?fgﬁje‘?nt nttf‘ga’gl%?t FHR MRS I y breBe r bBtab8Ption of the

ical b f h ight. i | Lghtly .high h h
of the contSTHRTE™ AEbEr BFOYHAE RS GOURhS ot B G o Fhatasr ' (e

sane incli i ?P&lr ?%Qi { f . i r washer
is forned. %ggﬁlal ng fs t eeaﬁ{e?gttr%é]n?é%??o'ﬁ?é \%ﬂgnﬁgé ;ﬁ%@g{gg@éwgst ened is
fastened, admsdedhiwegof the nut is applied to the slit for the
notched circle, a gap of the 10 slit for the notched circle decreases, the
di ameter of the conical Jpanreb-mesisan ,0ds ishewnasheiglegs eagRse hhBe coni cal
barrel nmenber of the washer is interposed |ike a clogging material between
t he coni calbémi prpposedra dbckhagtrmtiieeohprisifngstaat enghehapéfie coni cal
barrel nenber of the 15 washer is bitten and sandw ched between the nut and
t hel®ol t | slattingasmben 2hd mwhiaid apheuwreshenrfineei nsefjpamed by a
rebound stress wth respect to the bolt axis orthogonal direction in a
manner si nid daReFathhapeevbpsgpdianetepedacreases dimartbdvea boltowever,
the invention remarkably differs fromit with respect to the foll ow ng

poi nts. ThA*}al ddrecdioRe :demadie sarewI24whish 18 GomtdPuausgwhiRn t he
base portion,_the conical barrel nbgr S Zt r,ongl R |l ed in,the bolt

axi al  di rect BB &5 LWHIER gﬁeé’ ed & BEs O\égl éoPPi B8R tR3f%is made
operative i f f.ace t f ned. In
Chi 5 i nat aree LG AR, SUAAR, 1S PHBLBRER BOPLEMh ACTn' Bl B3 ace has

beeps come & 4 MiFRRFATEIRIA 1 W EQ+ LGSR0 A iad%féitoéﬁﬁgihﬁﬂséc@ibﬂ‘!"s a

shearing force to act in the direction of tearing the thread ridges of the

bolt . Suchared £xtd€enE!wish r&Neasdead i dendHF& pdst forNBGEIehaviggi #nal force
regarding the bolt axial 5 direction which acts on both of the washer (the

coni cal bartapersirhank rapeiripiee bal tsurEgakedi o Whd chhthe rdingcrehBeence in
the bolt axial direction. Thus, the pressure of the nut onto the base
portion nemd0 okedfdtbtlad. is subjected to a resistance by a strong spring

force, and 10 the nut and the bolt are integrated via such a resistance
force . When a bolt 3 and the nut 2 are fastened, a

20 diameter of the ring-shaped locking member 20 decreases and
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



Eventual |y, the nut which presses the base portion of the washer is
integrated with the bolt even if it is subjected to the shearing force

whi ch acts on the 15 thread ridges in the bolt axial direction via the

coni cal barrel nenber 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 ddasepedsodd fdreeffanaw. The conical barrel nmenber of the washer
in the state where it is bitten and sandw ched between the bolt and the nut
provi des wedge-|i ke RIGEing ter tbenwRreRcgrRofidstaBeEer ahtPORIR A of the
bolt to be come into pressure 25 contact is agglied fromthe, whol e

ci r cunf er eRaF % 8F (4he TRy efsheRbors FBATOFLERE 1TLR MAmNGT $EMHa%pi r al
t f t ed i i he, bol.t ial, 9 i ti th
Chan the weidhaPe' EReardne BRG RSB 3n347 AL RLEPERE RerabrOR el Pl [her™
h d, t i d j f fr.s i d
no 3 f oot erarTt, HCA TG craf b Pt B lq nEnBEKOROcR ° 50
plate to beddRhentd Liode ﬁ&%ﬂ%@e‘fﬁycﬁﬁr ’BE%PQ&E&%?C:‘?&%Q& Sgxggen nut,

the fastening surface of the hexagon nut is not uniforny come Into contact

with the fasf aHdGaorifmicEOf gdeidmte to be fastened, a conpressing force
obtained by the 10 fastening of the bolt and the nut is not uniformy

applied synmmetrical | yrhe tiodklimd@dfifeot srelias dventudEly dAecehieling to the
i nvention, however, since the washer is interposed between the bolt and the
nut, the effisicitsiondliioace oausedby Yheraornteedt by the tapered sutért hat the
fastening 15 surface of the plate to be fastened is protected, the

coridt essi npeimhenal shcfagstaihthg leicking menben?® vheh tine tapenredorm y
applied symmetrically with the bolt axis , and_the Iike are also naturally
obt ai ned. = AORCAIRHROTHIGMS0q jof the PRE dot BREdTREr EPekIRIBEPRRT washer

an arbitrary shape.can be set so. ]o s the diangter decreases . A shape
Shicn i s 0 MdRegotategort thyraS oLt o i 3he BrgheSERRags ke’ anof her
V- char act er, shape ,or a waveformsh can be set . A slit for a notched
cirole havi il S ofoh SHTS0E SRAPSE B rohReT HPda trRE spR o 5RCtRT (e sl
for the not f'n{o(i}i%q(%i&%tcﬂi'dﬂ tedause g&etﬁéceg gb??ﬁ@ﬂﬁ:' 88 tRe 2@

construction of the |ocking fastener according to Irst 1nvention, a

paris 10 Acrtdif) COoRoGRiveRars fhcdRibee O atiNenivastiin he 1HNSbhtgEed as a
thick portion which is slightly decentered froma center of a circle of the

bol t througuilfdee whidthasspeortildedvenlyoin suclassadmittiednsphahlh) ibe 5
spiral engagenent of the bolt and the nut , when the conical barrel nenber
of the washisy nelreseatiyatind ertheataberad degrasagegoirs ibnt 3@al iisnform@é coni cal
hol e portion of the nut , the thick portion of the conical barrel nenber
whi ch is slingh [(Widkctianrgker mpestien (e obtainednby htnereagingoadi recti on.

A frictional force acting on both of the washer .
diameter of an upper portion of the nut 2. Since the nut

20 2 has a special shape, a problem of an increase in
manufacturing costs is caused. 1In 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 proposed fastener, such an integrated



(the conical barrel nmenber) and the bolt increases owng to the wedge-Ilike
effect of the washer ( the thick portion of the conical barrel nenber)

The pressure of the nut onto the base portion is subject to the strong

resi stance of the 15 washer. The integration of the nut and the bolt is
enhanced via such a resistance force. The large |ocking effect is obtained.
Further, since the bolt which is pressed fromthe radial direction in the
t hi ck portistirwiture iconibdainest oally2dynthberebbunfief omsheragatneht ers a
state where it is slightly inclined is pressed by the nut fromthe radi al
direction dpposiompressinn ofi tkepaetion, iprtdusibed tf skéesortkoappaled to the
bolt fromthe opposite radial directions in upper and |ower positions in

t he bolt aﬂJdTeQﬂ#%tﬁnoﬁheTFéP?‘Be¢d‘(ﬂ&‘%ﬂj’%ﬂ’Pé”@tloF‘s?’Pﬁ';ﬁ%m Nk 2he third

i nvention, a construction of the cki ng fasteper accordin to the first
or second i & ro'n the integrateymt fg the R ten ‘%P of the

washer is t C t enal c o] | eads or
m)rggcan be&ilé rh?%‘ﬁ"l hée:%m rj}"i rallz[%sﬁp gyléf Ef)hée%:'g’ﬁ?%‘a% arrel
menber of t ]ﬁﬂﬁgﬂ s that of the screw portion of
the bolt. ]r& el g‘ﬁt hJ'esfhe coni ca?t)gvé?rel menber of the washer is set
to the height such that the female screw of at least 2.5 |l eads or nore can
be formed on the inner peripheral surface of the conical barrel nenber of
the 10 washeisctoddre setermprdsties that of the screw portion of the bolt,
the conical barrel nenber of the washer is certainly bitten and sandw ched
bet ween the bolt and Adeordingntb ttige fHIegoi hgvéwtLenacts certainly on the
washer (the conical barrel nmenber) in the bitten and sandw ched 15 state.
Thel@f ore, the integreiténs isipréreidedta hndking fiastensmcboppoysileg:t he | arge
| ocking effect is assured. In the fourth invention, as a construction of

t he | ocking fastener &icR®¥8ing to the first, second, or third invention, in
a conbination of the washer and the bolt, one 20 of themis nmade of a soft
material which is sof? ¥ashel 1hayhigh HbIFAPOrtion Bas 3 PeHhti nventi on,
for exanple,, if th sh mad he. sof t erlal which.is softer
than thar. CTScheEe (et iHETS ﬁbﬁ‘f%& LEP9%E Bt I PEIHRRF 25 nember of
t he washer t r h the
thread ri dgﬁgﬁé&f]ﬁ& Efebgﬁt'ﬁae %%\%ﬂo%l %ﬁegﬁﬁt %I ngém%e f or egoi ng
varj gus for&@éré@sesaﬁéwgﬂdt&? Bk a ob {168 3k BaLE ehyBEDEr ) in the

state where it 1s I n engagenent read ridges of the bolt , the

nut and theapeddétoer i Eeled hmbaaaatﬁd bd)ittﬂf}ﬁ' H-HS1eBAE a@f tbhe soft
material which 5 is softer than that of the washer t he screw portion of

the bolt | sstamdseérefridne ander centfiaaeusfslie foana aatdhad elirokaber of
the washer, the bolt and the washer ( the conical barrel nenber ) are
bonded wi t hisifpraeduir theabase pouidion and ttheecanical dastnenyepbent egr at ed
via the vvashe(;. 10 In the fifth invention, as a construction of the
an
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 dlameter 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



| ocki ng fastener according to the first, second, third, or fourth
invention, the slit for the notched circle of the washer is fornmed so as to
be inclined in the direction opposite to the spiral direction of the screw
portion of 15 the bolt. In the fifth invention, although a fastening torque
is also spirally applied to the conical barrel menber of the washer by the
fastening of the nut, if the slit for the notched circle of the washer is

i nclined, tsidef wbiehi igces the Washan dis setsho rd Ispradgeiri thansthmt form y
applied to the slit for the notched circle. A dianeter of the washer (the
coni cal barofepn eavesr peptehery &f a neetvpeRkion ofsEpeComioglibarreht o t he

coni cal hole portion of the nut The pressure of the nut onto the base

portion caft %OGn’?If%l‘”ﬁis}leéppPi'%iqlbt fFeS hINBLE AR tBARCtRA t he bol t

"t cgr at 1 o bt Ren o ESAnRSFRBLUBPEDSE S e HRERer( 2P, &( TPt Ehed
cirele of the Masher ji5, LOGLINIEN 1L 416, RESEIL ORLORNOBILE 49,108, SPITal

direction o Crew portiron o , an end portion o e slit for

t he notcheq)détllrecll %%éy%iggﬁeuﬁ%%ﬁ%]gg aglqﬁg(?g direction of the nut

beconmes an edge shape to t e strong tastening force of the nut.
The edge-shaped end piddimy tdhend hirker ihbentebahednehr &l g1epders a
state where it is hooked to the fastening surface of the nut which presses
t he base paid iben fefstidhedvdshEastteld, th€aBtibntifag Hbesdedft bhéentibt ated in
the loosing direction , by a vibration or the |like, the portion hooked in
t he edge shiapeppddedetoalsd aiidr fobl ok adtohedtarcae, i a gdpe olffotise ng
direction of the nut , and naintains the integration of the bolt and the
nutl0 t her el iy feantheaqatehedicincdie Berngasssl coediame ez ofi Kpd
invention, as a construction of the |ocking fastener according to_ the

i nventi on dfordaalrbarrel member of thgewasher dncranaseft Ehedceriedt of the
washer is forned so as to be inclined jn the sane diritcétion as the 20

spiral di r R5TSH §e of e pfrtheh 1t iiemmased fdkeng <199 dventi on,

: ] oo fifrh Lon. th ol . ;

hssoct att oM e hSehrisin e, Bartead e bATsIBR.AE A2 RALoERE “and t he
ot 1 1 X ; ; hed

Circle of 1S \oIREP taicd WiBANBHE EpnufSh BEE-SH hehBbr 08 BB er o

the yasher (agHa38% P bRlYsard el A& Se tiBen OhEBRItNENE VHetrasts 14
uni formy on the whole circunference of the periphery of the bolt axis

symet ri caliy oMtdinddE hBeke thsi fut dNE@ tHd WaghHat ageal heagehtklebpol t and
the nut can be realized via the washer. 5 In the seventh invention, as a
constructi en mebaund sacleissgwiabt eaepeat clov diheg biod. tt heiki osthogenahd, third,
or fourth invention, the slit for the notched circle of the washer is
formed in tdhierecieoniinez NMagmegssindlav|to dkeatask odcdPoh-10030681%e seventh
invention, since the conical barrel nmenber of the washer enters the state
where it i neRYIRRAY FRAVYRd in the bolt axial direction by the fastening

i T8 e formed | n' t he HOHRVEH 1 013 GRVASFIRD BERATKEORY: STEGPPECEROR becomes
a sharp edglet %ﬁa&e J:‘f’g]sdp(aecr%t etros tthQae following points. That is, since
the conical barrel member is integrated with the base
portion, the conical barrel member is strongly pulled in
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. 1In this instance, however,

the conical barrel member whose inner surface has been come



state where it is hooked to the fastening surface of the nut . The portion
hooked in the edge shape functions as a stopper and bl ocks the rotation in
the loosing direction of the nut . 20 In the eighth invention, as a
construction of the | ocking fastener according to the first, second, third,
fourth, fifth, sixth, or seventh invention, a concave portion of a dianeter
which is slightly larger than that of a |large dianeter portion of the

coni cal bardndio remgegeneht wighowhdedd oridgece mifertimorialon aflawse dase
portion of the washer. In the eighth invention, since the concave 15
portion is sheaninaifeveettieagtrinethpatinestisin ofctaninpshe thredadt he
washer, the pressure of the nut onto the base portion_acts on_the inner
portion of TSPt e Btk i ofushyaR K& tEe8e Lot ET ORI Sheprd nFaENeFe ser vi ng

as a fastening 5 surface .remaini.ng around the concave rtion is uniformy
Come i nto AdhEadNAYS, AHE AT & O] HReGFERE ke Hokt AHERL Ther ef or e,
t he pressur f ..l t. gnt o .t he bas ord i acts unifqaormy on the whol e
Ci rcsam‘ erer@g%&tﬁ%e%élggl &S:r 5 SH o oqi}ﬁec’f\t/ve{:s%erwass%n%%t th%:eal ci/nlvﬁ%]h t he bolt

axis , 10 QQ&&%QyngggﬁgﬁL%%éigiérg g¥%¥éd%§é¥§§{ﬁh§uah&¥githe bolt via the

washer whi ch provi ocking effect. concave portion is

provi ded f Qfj AdinfRA%H 0NN PhePhdie Mashera ddisids. Sirfulsar the that a
pl ate thickness of the base portion which is closely cone into 15 contact

with the pgdewirine off the s&t antwriHeohage pbetheht mEreosREdtMdve The
fastening torque which increases |arger than the plate thickness of the

base porti drs shbdgkcited tod aesicarinaet by & s trungepriiner footet hendcr ew
portion of the bolt can be reduced. Particularly, in a fastener of 20 a

| arlde st anddred nudl aad thaceolhareadndmigrptedsr yde suchnalresisieanest eni ng
work can be easily perfornmed. In the ninth invention, as a construction of
t he | ocki nd9€$t-ener according to the first, second, third, fourth, fifth,
si xth, or seventh invention, at |east one 25 notched portiaon obtained by

cutting out the base 5yt 4¥y (4 muth ANIAR RATHIPT S RAtRd for the
port 1 o 1 5 BPOVIRLE ™ SRS KasBRE L oSS &1od i Waher BaRd 8VaBgree of
oo o S A e YIE D e SISl dcpase
fasteni ng Woe 427 10Ge228h! ¥n@BSPF Bhal 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

engagement in a front edge portion in the bolt axial



In the tenth invention, as a construction of the |ocking fastener according
to the second, third, fourth, fifth) sixth, seventh, or ninth invention, at
| east one 10 notched portion obtained by cutting out the base portion in
the radial direction is provided for the base portion of the washer forned
continuously with the thickest portion of the eccentric conical nenber of
the washer. In the tenth invention, since the notched portion 15 in the
radi al dir ddmegrtiion padhiededhbor thhewpaberpoandobhe obhmtegratten v h t he
thick portion of the eccentric conical barrel nmenber of the washer,

par ti cul ar lthe rRufagdethe boltcigSnrshegdanhaneedn thberehy MBESIHLRhI ch
requires a force for rotation is increased, the fastening torque can 20 be
reduced, arfdre HOFKANEFEFFSor k can be easily performed. In the el eventh

i nvention, as a consgﬁ¥ction of th% | ocki ng f ast Qﬁ{ accorﬂin% to the
first, third, fourthTTPH$FAIGLMRE L8 H87FH2SP W5 ERPESHET St | east

hi - HIESTORS L8V R TS e
Conihal babrot e aRch; s fall B4R S Be B BERELC R Te T o

| east one et g% %g:\é%&%qﬁd gg éo%n%&%éf’@?o{lﬁ%ft e RRRaGdn P@¢ rel 17

menber, a degree o formation o e conical barrel nenber

increases aid R tedlnePbubahEs! ot Mdadtiinut ReNhotNehdedahgd in the

di anet er -decreasing direction, the fastening torque of the nut is reduced
and 5 the fomiecinte vohkaednwbeh edse |BagiriioigetirfSidec eft bredelaee of
freedom of deformation of the conical barrel nenber increases by the
vertical gromobe Hadteaei praoviagirdsyindefammre cabhtdiarede|byrettoer of t he
washer, the rebound stress of the washer ( the conical barrel 10 nmenber) in
t hel®ol t aiastemtingofathdibekt iamd thennut cts awvansdfobulytapptiedng
integration of the bolt and the nut via the washer is maintained, and the

| ar ge | ockisymeirgqally waihi Hee bodd gxdgapandrthendiiert i AeForiboge
portion, any 15 shape can be set so |ong as.the degree of {reedo of

Gef or i | orF R PEHANYERELRR - LAPFEYSRerbUICo i #REERerS| LN FHEPRSSRd. The

vertLcal SRR AP SHERN I AT T GO T Flp L RS Puch et
as to be 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



20 inclined at the sane 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 like. In the twelfth invention, as a
construction of 25 the | ocking fastener according to the second, third,
fourth, fifth, sixth, seventh, or tenth invention, at |east one vertical
groove portion is provided in the axial direction 18 of the coni cal
barrel menodr the chmigathearydl Inembext odi et Wesharckestorpimiaedf t he
eccentric conical barrel nenber of the washer . In the twelfth invention,
since the @& @ ¢Rick paFdienmamiichn iiss sfightdad degrentiereshfinam darr el
menber of the vvasher whi | e excl udi ng the thickest portion of the conical
barrel nmemS&Nter Ofe angdif&lenf fdre e lithithr g &hi ch is slightly

decentered, a pressi e b he thick portion of, the con barr el

nmenber can be effect &&eFﬁ %%}:#llﬁaepalf’ﬁe b%latssoﬁlr?é:&ctrhglhﬁg?bee

fre%dom of deLf Qr mat i on_of he h'g nacrda%ggsmh %fn {tgé:oarlli ove

por t7 on, t ie Faélt%h??iae?'orque can feed®dha" t e ening rk can be

easi |y perfb%&q%et el Jeie® Sldhd YO s i U il On 15 of the
I thir ourt

| ocki ng fastener according to the rst, secon fifth,

si xth, seveidheaRic@tils, £AtRl meat Bhe€t8MEBAN. hQietﬁ@fﬂ@n'é‘f’eEHé on, the
inclination angle of the conical barrel nenber of the washer is set to

al rost 10. n2@ | Rhehehi Bkl p&EOidn idWaild @dnilchlt barrat membéprwin@i e of the
coni cal barrel nenber of the washer is set to alnost 10, a height of

coni cal barirsels Iiigiidry ide ceqitdrdd prdsdeghttisudoithairanm ferelmdicrlew of at

| east 2.5 |l eads or nore can be fornmed on the inner peripheral surface of
thed@5 coniddaledidrome| Aefibketonahéogaecapting casbohhtofothelwasiteew portion
of the bolt. Therefore, it is set to the height such that the conical

barr el meM@%FW%?H@ﬁﬂlsmfgberdeﬁﬂél Rhg b?%te@%%%ﬁo%?@ﬂbd bet ween
the bolt and the nut. The foregoing force is all to act on the washer.

A large | odi® ﬁ&eet"?%? tikepst %%Fl%d:h(?ywtaﬁ@%t I(BHS Fh’r%r%ﬁ‘ﬁﬂff"bf the
bolt and th ut vi a the wash S eé‘}SP r’s fourteenth |fnvent| Ny €
constructi 6’ tch’é”‘lc Pﬁﬁr? & (ﬁ'racc P&l‘?‘tﬁe?% T4 851 thg Ruk oy 9<th
oventi on. dliephlc! (A1 & s3GLE18E. 1P chlel Letoha i lanalof! (el e of the

washer to t XIS 1S se an an a range tromalnost 20 to

251510 I'n Wh‘%rfé&“”‘i’ﬁ@t{ht EAEA S of 'Ehé het died cRibODt %B%xﬁu&ﬁcé&"e slit

for the notched circle of the washer to the bolt axis is set to an angle

wi thin the wiahgachr anresiBsande tOred. i eaegeonbrringfethecelis for the
notched circle is uniformy cone into contact with the screw portion of 15

the bolt wdbtaanededet erm ned phase di fference. The di aneter of the coni cal
barrel nmenber of the washer can be snoothly reduced by the fastening torque
which is spirally apflurthen nstiheeftla beatiwhinleisi pressed £roonthe ucti on of
20 the locking fastener according to the first) second, third) fourth,
fifth, sixtdRdisdy@aractdpghim the Hahck panrtionepEvidit FondgalRarTehi rt eent h,
or fourteenth invention, awidth_of slit for the notched ciycle of the
waster i s JQmReyr gt fhe WaﬁQ\‘?lrn%n%eé‘d:ﬁrsnaaﬂsac% @hﬁﬁ@rjet tfeS bRt EAd the 25
nut have been fuII fastened lbn t.he enth nven sinc the wi dt h
% BYs tR&; *a 1o

of slit fort1HeHS dfed 6% E% nP FREM AP StART | Hagel

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,
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20 there is a gap between the edge surfaces of the slit for the notched
circle in the state where the nut has been fully fastened, even in the
state where the nut has been fully fastened, a strong spring force of the
washer in the state 5 where it is bitten and sandwi ched between the nut and
the bolt is maintained, thereby realizing the strong integration of the nut
and the bolt. In the sixteenth invention, as a construction of the | ocking
f ast ener atber Heaghtoofhtheéi eenicatcoavrel hmemben 0of othe lwaslign Hs si xt h,
seventh, eighth, ninth, tenth, eleventh, twelfth, thirteenth, fourteenth,

or fifteentRti iPedtNohghl sucbwthakpd clenadleecserrie ohtak erpiferer®t with the
screw portion of the bolt is forned_on the inner peripheral surface of the

coni cal balfEASHRRIMTSCambe Eormefan apyipRer ekl fHHid%h, since

the screw i ornmed .on .t he i nner peri pher.al face, qQf the conical barrel

rreanr o¥v IP e{ﬁﬁﬁ?éﬂl,catlhgaﬁ%ﬁ?é‘bef‘&hfa"lr Bgt*hw%% etk dNeF AT Rl;ttcf%ed to the
ti f.t [t t ainl 2 f,f ecti fricti

Tor 8o i cAsaitetodtndfe srkel BREGEN Bed el Bdin"ana St rongly

ntegrating the bol t xanthiiie Uit ofNHdI8cRTKRA'SERHN WA BR.cigS @

construction of the I ocki astener according to the sixteent

invention, yashewrahe s&teb ofhd R iSHE sRidhCknat that réhaibfesssswwPortion of
the bolt is forned on the inner peripheral surface of the conical barrel

menber of Glte 14asher. 521eadlsh orheoiey Saine @t IFdreatdrorthesiitgrRrt he femal e
screw of the sanme pitch as that of the screw portion of the bolt is forned
on the i nneermehemadr aurfackeaoE ahet leondaalc Marralr alemberberf dfhet he washer,
in association with 5 the fastening of the bolt and the nut, the coni cal
baiGel nenwashelr aitethveshemei pitcheaedthit hof hehecsenwepparivipwfoff he bolt
its diameter is snoothly reduced, and the conical barrel menber is fitted
into the céficcRoltal &hsf copd aqdt pamredeBiembedyiodi idrea masheryd g ocki ng

effect owng to the é() strong intearatio of the bol]t and the_nut via the
washer . | nCEFdadndi: Behtrn APEnERBAYIGREY REhYePBCEREPOFE 13RA IHi ng

f ast di h Xt th i ti . f i t.ch I
than that 8% ReSSth8, FaBeBphEcrorRe Seft Tertarath oh nd Rak°™ ©
i ph I i b In th
G ght eent h (FhegPras8 1 peLE81CABNEEL) T8R! Ehe LD Mnd WedBPiileg | "1 0% ne
nutys only 4dgR POrhbPBERE , Hife SGHANYRRIIIPBEOEnS o 0LheBhE My @ Stat e

where they are spirally cone into engagenent with the screw forned on 20
the inner perichheralvidesf ate afardee 16@KieR] e ierdwyureda.t he washer.

The fastener can be easily | oosened by using a tool such as a spanner or
the Iike. An inspectiIngtheHourdtilchnirenexenutaadalyonrstmmw tnigpprt bé fleest ener can
be easily perforned. 25 In the nineteenth invention, as a construction of
t he | ocki ndockdnan&assenerdangordingetd ithe figedtongdecondr dorfidukxd, fifth,
si xth, seventh, eighth, ninth, tenth,
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



22 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 In 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
twenti et h iacteani tre wsherr dtber cenical darrtel imepibery fiastkaestaiorording to
the nineteenth invention, a plurality of projecting portions which project

i nwardly aw&ererhedsoln ﬁneagﬁmentwttpﬁéeathmd ﬁéggéﬁ efhhedmtdal barrel
menber of the washer in the vertical direction. 15 In the twentieth

i nventi on, t8end&ta anduithie bpldt ageojsdaoned Ypdmiest@t@dch project inwardly
in the vertical direction e_formed Qn the inner erl hey urface of the
coni cal barrel membe oithlehbo\?vﬁsﬁﬁrm ﬁeogftlﬁ?les%@ B ST CRhen t he

di anet er of, the on| rreI er 5 e sed and t he
con?ﬁal barf%?o %ﬁu e coﬁig%I eeﬁ%? % tﬁfﬁﬁgﬁu ®the

Proj ecting yaqrt ELB“%: %sé%%f%ﬂbcﬁngﬁréﬂf§@%¥ tRE &Qﬁﬁ&‘@ﬂ%rf’éf strongly

cone i nto contact e screw portion of the bolt enter a Sstate

wher e t hey rfeffifedi BEYtIb tia AUk SRAVHENLtAvea G wakna® Panéelomsper of the

washer between the bolt and the nut . Therefore, the foregoing force acts

certainly oarira wmember ) e pohdeldewsyntadpreesuesl, nand hereeby1teald zi ng t he
| arge 23 | ocking effect owwng to the strong integration of the bolt and

t he nut. Bruhef niias@rdeptstaonegflyDriaieyyatedivia tthes waasheepl oded perspecti ve
view of a bolt, a washer) and a nut showi ng a | ocking fastener according to
t hdl nvention. Fig. Znshbestifich flinven tdnodasentconfs tirtue biseshef Wie t he
invention, in which (a) a plan view, (b) a side 10 elevational view, (c) a
vertical sdockims fas&wea@pqmdw%m sheviuet FiscondshsRé T e i r st

enbodi ment of the nut of the invention and is a sem. vertijical sectional
Vi ew. 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 of the screw portion of
15 the bolt.

In the fifth invention, although a fastening
torque is also spirally applied to the conical barrel member
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



Fig. 4 is a sem vertical sectional view showi ng 15 a state where the
washer and the nut in Figs . 2 and 3 have been assenbled. 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 showng 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 fastdfethshalit ifier-ithe dotdhed cincleanfekpé araghmyy di agram
for explaining 25 the acting direction of forces which are applied to the
f ast ener b}sfg§ﬁéﬁmﬁ§;iPiGhGBQL¥Q¥H&9ﬂﬂﬂRHQSR$QHQ9NHhﬁ sBdAad ning a 24
state where end portions of a slit for a notched circle of the washer are

hooked to GCHESFHLOB OEnENS RGN RGTLECE. 05 WO RO Itthe 2BetRAP VLR nent of a
h di tq.the i ti [ i ch | | ew, b 5
ST e el ovablotde i Tom. the, npkched cHdd Hibiehs shdhaf (e & bottom.
Dafiriad o Lo . ot I Mol
whigh & fofestebifa BIELERIOAE (BN pE ritans BERRAN o SottI T 004 by

using the 1QMaheheSRAUAY fdstenind ' fbrdkl oF M R L hiphd embodi ment  of

a washer
edge-shaped end portion of the slit for the notched circle

enters a state where it is hooked to the fastening surface

of the nut which presses the base portion of the washer.
10 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
dliameter of the whole conical barrel member of the washer

decreases uniformly. Therefore, the foregoing force acts

14




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

el evational view, and (c) a bottomview Fig. 12 shows the fourth

enbodi ment of a washer 15 according to the invention, in which (a) a
vertical sectional view and (b) a bottomview Fig. 13 shows the fifth
enbodi mrent of a washer according to the invention and is a sem verti cal
sectional view showing a state where a fastener has been fastened. 20 Fig.
14 shows t Heifpxmiyepbotheewiobt clngunterercereff e damioliene®ion , in
which ( a ) a plan view, ( b ) a side elevational view and (c) a bottom
view. Fig thepehe@xigheyRBeEhimabhpotittefhediolt fgdRer BRRAEMP to the

invention, ,in which (a erspectiye view 25 and (b) _a vertjcal sectional
View Fg tnieSEREnebshe Tl Rol Eamd G Rt pas N CRBA SZEBGY R RS ot he

i nvention) gn w@ich (a) a plan view and 25 (b) a bottomview. Fig. 17
shows the HPRPRTenbodi nent of a washer according to the invention, in which

(ag) aplan view (14 Lng siogneheyalinpabo Vi e a Ahd Gl A1 view 5

Fig. 18 shows the tenth enbodi nen washer accordi ng I'nventi on,

Lhe. ol ovent b on S e e T b e e SO (Lt oo
(a) a planoyi e¥qa08 invention, the slit for the notched circle of the
washer i1s formed in the same direction as the bolt axial
direction.

10 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

15



10 (b) a bottomview. Fig. 20 shows the twelfth enbodi nent of a washer
according to the invention, in which (a) a plan view and (b) a sem
vertical secti
washer according to the invention and is a plan view. Fig. 22 shows a prior
art and is a perspective view show ng a bolt, a |ocking nenber, and a nut.
Best Mbde for
will be deporitien Her @novdided Worh thef eates tronthondodnitigs bagEieg st | a

| ocking fastener shown in Figs . 1 to 6 will be explained as a first
enbodi nent POAS19m0FK the wpgher, thaprgsrirg efdhenput Intpiheikase 5 washer

1, the

nut 2 ,

onal

Carry

and

view. Fig. 21 shows the thirteenth enbodi nent of a 15

ing Qut the Invention 20 An enbodi nent of the invention

the bolt 3 . The washer 1, nut 2, and bolt 3 are

nut ual |y aR@IddorapcySa88eiBfedMBRY PRELLONt OB BhE GIRCIER BOGHIPT rongly
integrated via
As shown i 9§

fl atg pl at e.S%l}
scréw portion

than a norridg)ﬁie

whose di aneter

around the raQitlenleldl.OUghabBEBra, Sthdpres surdNSE iy £t YAto Enbbdde

enbodi nent ,

588 pabdra’S _
e, Foa NG o] P Behet e KRR I+ R o ger

i f Ccr. i i el nmenber 6
gtn%%gtacg)glﬁcr?a tﬁlor@ge%géﬁdaﬁéeicﬁ otr?leggﬁaaq’?ol%pgﬁes is forned

ecr

SBESh, o, i BRhsr BoHdB0Er (§ e SIS 01 1 cul ar

aslit 7 for a notched circle which is inclined in the

gi lrecg i on @ppadidre aca st baigpirmdly dhr enki WRoDE ¢hecamferenocstodntHe of the
ol t is cut out i
r espect i velbaselpotrtiohefetive diashetr symme tnitahby wdrthatige oBt axtig he coni cal
menber 6 is set to alnost 10 and an inclination angle A2 of the slit
7 fl& the ndegiedy enhaneing the ixtegratientddHrihsf nuteabdl the baliset to an

angle within a range fromal nost 20 to 25. 20 Assumi ng that the inclination
angl e 81 ofvighdhepwashemathigh puaydides jtheedpgking A4/#RAT10, a hei ght of

t he conical ba
2 . 5 leads or

barrel

coni cal

bar.r el

base portion o

rrel
nor e
ne

n the base portion 4 and the conical barrel nenber 6,

menber 6 is set to a height such that a female screw of
SN gSe TS RAPRY PTG Pt i de S FInddSf the

§5n® Ptthteh%asher, this is similar to that a plate

15

20

25

thickness of the base portion which is closely come into
contact with the periphery of the screw portion of the bolt
becomes thin. The fastening torque which increases larger
than the plate thickness of the base portion which is in
close contact with the periphery of the screw portion of
the bolt can be reduced. Particularly, in a fastener of
a large standard value, since the fastening torque is small,
the fastening work can be easily performed.

In the ninth invention, as a construction of the
locking fastener according to the first, second, third,
fourth, f£fifth, sixth, or seventh invention, at least one
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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25 sane pitch as that of the screw portion 13 of the bolt 3. If the
inclination angle 82 of the slit 7 for the notched circle to the bolt axial
direction is set to the 27 angle within the range fromal nost 20 to 25,
the slit 7 for the notched circle is come into contact with each thread
ridge of the screw portion 13 of the bolt 3 with a predeterm ned phase
difference. 5 The slit 7 for the notched circle can be forned in a straight
shape in the bolt axilalthi# ndothdmveantidre, sangedfhg notchedgantitom t he bol t
axial direction, the inclination angle is not limted to the angle within
t he range ffoprayhded far theobase pprAdiohefinthe washierzang g saanae hol e
portion 10 adapted to fit the conical barrel nenber 6 of the washer 1 is
formed ovePfthee¢demiof defermabliopt Hheahpdf B LG REqthe MRshsF screw
portion 13.of .the bolt 3. An inclination angle B3 of the. conical hole

Porti on 10 P REFeRged Be e sCRs A, PORt AR, ERS as SN AL Keiddhat | on
angle Al o he coniscal, sbarre ” i nner, fl ange- d j aggy
porPion 12EFé §8r%§88§8 w%ég #ngggﬁgﬁglg rgw&%bFF%bﬁgl%a%ﬁggfhe coni cal
hol e portiga }3,rpag for the conical hole portion 10, a diameter 20 of an

i nner periphery of a half portion which does not face the washer 1 is set

to be smaller than thattRé @hiiakeReibRNeaY Plonstirati 18496f R | on of
the conical barrel nenber 6, and a dianmeter of an opening of a half portion

on the sidgodkinl Fasesnkhcavoshaling t6 tké deched sneHima, Foddwn that of
an outer periphery of a root portion of the conical barrel nenber 6.

Ther ef or e, fagthhowixith,Fisgvefithyher nHathorinvaenti®n, l@dr Nelastewner 6 of the
washer 1 is inserted into the conical hole portion 10 of the nut 2 , only

t hdOf ront aegehedr pootiioh chtadpoedchy attihgnewbethd karementionconi cal
hol e portion 10 and beconmes a state where the washer 1 is 5 projected from
the nut 2. iAstBRofAdiAlFiisectionnls cPTOoVkeRd oL F sfke 1RgS BTt ened i s

o R EEA SR B Rkt A
of the eccentric conical member of the washer.
In the tenth invention, since the notched portion
15 in the radial direction is provided for the base portion
communicated with the thick portion of the eccentric
conical barrel member of the washer, particularly, a degree
of freedom of deformation of the portion which requires a
force for rotation is increased, the fastening torque can
20 be reduced, and the fastening work can be easily performed.
In the eleventh invention, as a construction of
the locking fastener according to the first, third, fourth,
fifth, sixth, seventh, or ninth invention, at least one
vertical groove portion is provided in the axial direction
25 of the conical barrel member of the washer.

In the eleventh invention, since at least one

vertical groove portion is provided for the conical barrel
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11 are screwed, and a fastening force of the nut 2 is allowed 10 to act, a
spiral fastening force according to a |l ead angle of the fenmale screw
portion 11 of the nut 2 is uniformy 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 wdth L1 decreases 15 uniformy to a
width L2 and the dianeter of the whole conical barrel nmenber 6 decreases
uni form y. enkesod degsgewnf i rerdomnfe defprofatiilon odt the(comicabni cal
barrel menmher 6 is snoothly fitted into the conical hole portion 10. The
width L1 ofPdHekmemben dnoneases @Red ther epeigeli BasseliBembentis nmin

t he enbodi nent,

Lt ffici t that th idth L1 of th it 7 f th
not ched ci retSs-t% t%elélst f%ilqcf’gqeqr}ﬁ“es‘ﬂgﬂl tfﬁgﬁ V&jr?é“%?ﬁ%q_‘?r;ﬁssﬁﬁ sli ?r 7 fgr
th tch Ci £ .of bout O. t 1 N t th
nut 2 has RuRdt 2 £Ae§ 8RBy, POPhe 08 e bl ihopdadpen ety © "
rat of i 2l Wb 4 SRS |0 oD loddi PYlde fhrdy 255001 at fon with the

fastening of the nut 27 ront ge portions of the screw 29 portion

13 bite the inner perdipfias @he%ﬁéﬁé&o@&fé@i&@@@fc@éf@]ﬁé ol 6. 1N a

state where the inner peripheral surface of the coni arrel nmenber 6 has

been shavedoraldals tbddte Wb o nindde i &y b afebcisaf iddsstd nto the 5
conical hole portion 10 of the nut 2. That is , as shown in Fig . 6 , the

coni cal barpogtt i @rBristderfom tHatenmitrle bdrieal hmdniksr aswl wandwi ched

i ke a clogging material between the nut 2 and the bolt 3. Fig. 7 is a

di agr am f owashsirai bhegediounst $bnes sfoflthe washercéshaekiond cadt barmwel t he
washer 1 ( the nut 2 , and the bolt 3. Black arrows in the diagramindicate
t hétdi r ect iMSTPeFT) tife the kol tuaxsds mrahiagonale dixgdtiprefisotothy t he washer
1 and white arrows in the diagramindicate the directions of the forces

whi ch are &P9MRLeS + Rutpbhe sixans dpdegrationof ghebodt prdFRe . 7 |
first , th ut_.2 d the.,washer 1 are integrat by a rebound stress (
arrow F1 ) %v#t eraegg‘éactqu&%é‘soé'}qi%gﬁ@ 1 t?dﬁjg%é/d]l% i IS he washer

1in the steqtf%dqihq_rse Cjbttgiq{seéaeen bitten and sandw ched between 20 the nut 2
and the bolt 3. )

As a shape of the vertical groove portion, any
15 shape can be set so long as the degree of freedom of
deformation of the conical barrel member of the washer is
increased. The 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 like.
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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Subsequently, the conical barrel menber 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

i nstance, a shearing force ( arrow F3 ) in the direction of tearing the
thread ridges of the bolt 3 acts on the conical barrel nmenber 6 whose inner
surface has been bitten to the 30 thread ridges of the bolt 3 . This
extrenel y 9frthg adrkgahdparaiedememherodf ADe washgruwhle exdludiorml force
regarding the bolt axial direction which acts on both of the washer 1
regar di ng tthe Wrbfkest Rorkionept sheneerenpsic aonigalbbgrredtnembend t he
bolt 3. Thui, ?\?presiliﬁr}g force (arrow F2 ) of the nut 2 onto the base
portion 4 Pécé&MNPedd53§Tst ance by a strong spring force of the washer 1, and
the nut 2 and the bol

C). 10 Thus, the bol tl%%é%e‘twit?gtfﬁcg{ %%%%P\glé%t’fg%’%‘%n ie;"anrg‘g“{ﬂq;cte héarrow

1t i.nd i i . | 1 t 1
T nel SRR, DR ORI c0b ORI AN AQ U S ot OBl In iy | o
t hereby raliroRgb! YabRakivh{e tésfclhﬁﬁ%ﬁh i@kt B9 c&EERChort 2ohNEE cal

barrel nenber 6 of the washer 1 whic as been bitten and sandw ched

bet ween t heodddldal13pafflel RRmbélr 2f Rakf v sbe ¥BATE N Kee 6L RDorfidwrce (
arrow F4 ) for allowing the screw portion 13 of the bolt to be cone into
pressure cohiiati igidln gitely deekatecedy ppreiseinbhlfofcé by 2RenthHick screwed
in the front edge portion in the bolt axial direction rather than the
washer 1 f pomntijea wioltdecicosuirdadr dagarels meniieredan tehe fiar ioresky ew
portion 11. A frictional force (arrow F5) which is applied to the thread

ri dfes of ARPHEG to Iheeled tni t Binge hthe depseenrinézeed2m Phe integration
of the nut 2 and the bolt 3 is made further strong, therebX rationally

real i zi ng Q&g orki e desber AREFrRases\RY Fhe BRRE16R1IRIPER pitch,
rolling, 31 vi bration jn the oblique direction r the Ijke. If the slit
7 for the ROEHER cith& é:Ja@ftec“rJré‘%éso?F&uel qan hf‘cl’i(eﬁ’g’d"%ér: at"'rée%? ection
opposite t [ jrection of .t shown in Fig. 8, a spiral
fastening %#E’%éé‘% ?Prgdng%%lutb%z e%SSial plq%%lc#()'trgr'etqﬁe base portion 4 of the

washer 1. Thus, an eng, Rt kB3 rfBeRknt *ﬂﬁvéh't&oz_,fsg A%M%ﬁi&arcle

|l ocating on the front side in the spiral direction becones a sharp edge

shapge for aff anleeniotdkinly frat et rofaddidivly 2o e edaestshajasbnd portion
7a of the slit 10 7 for the notched circle bites the fastening surface 2a
of the nut thiad] eohetls, &ifttal,es kel £ sebenftastehgivoh suihate Pentls, cut so as
to stand and the end portion 7a is hooked. Since the |oosing direction of

t he spiral edieyagdienorotwelétholinv@namdnt hthauin@lisabpposangle cof he 15
direction in which the fastening force T is applied, even if a vibration or
the |ike i $b&Fond€aln bagaelamgmpbest PEnths Wésﬁéﬁséﬁ sek tpiakmoskhgagenent
of the bolt 3 and the nut 2 , the portion where the end portion 7a of the
slit 7 for X%e notched circle has been hooked to the fastening 20 surface
2

f th t 2Db d . ts th t 2 f tati i
thel cosing di rectiond THE HALBREeRE Oar "k Adi et BT 9Re vasher
]-:Ll Is set tqhadgpeint @hﬂ% t¥rf1emEAB e s & WA¥Hd D s18et TS | NNET

ange- shaped baggy portion I'S

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 is
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25 provi ded between the conical hole portion 10 of the nut 2 and the fenal e
screw portion 11. Therefore, even if the conical barrel nenber 6 is
extended by the fastening force 32 of the nut 2 , the edge of the conical
barrel nenber 6 does not reach the femal e screw portion 12 , and the screw
portion 13 and the female screw portion 11 are not strongly crushed and
damaged. 5 The washer 1 and the nut 2 which are assenbled to the bolt 3 are
not |im t e¢emdadndynbilitdenoandf sanguichefi batwebnt thel boferandclidtieng ef f ect
can be al so obtained by using a plurality of conbinations of the washers 1
and the nutdtz The fore@eing Horoeipd éliﬁwﬁﬁi'@%mona'éh@rquhme of the

soft material is used for the bolt 3 has been shown in the enbodi nent , the

i nvention ifs 17d99 ilackddd &eat Samebendicdlvired Y d&te SEXORY be al so nade
of the soft teri,al for. the er in a _cqnbi.nation of .the washer 1 and
the 15 bol %IRRT OFadde \tlbr\%:lqwfs"#ertq’f Vo IR MR SRGer i al presses
the 4 hread ridges of th 0 of t ter] el _mem
presésure. 20 washer ftn E.EH% %ﬂ%’}%ﬁg&a&gh%?{’%gtiﬁélﬁgﬁ éf)oélrsltp’ﬁ‘gé% énsurface of

the coni Cal e ot hdibdie ARl daeseal 1) £oal W 'EGP1 19

forces shown in Fig. /7 act on the The large | ocking t 1s realized
owi ng to I NhR@nAIc] Che ifR1AQE 13 rdgi 8@ itthe 414t dPnEHo P! €, 2

conbi nati on of a quenched alloy material having a martensite texture and an

al | oy mat erdialc1?b ofn then@asteentbednst Bbet akibhes| ske t6 apnaigies ed as a
hard material. If the washer 1 is formed by using the quenched alloy as a

hard mat er iwadlthitha diagy drdaedlersad 2Eshker 25°33  is recovered to the
original state by releasing the fastening force of the nut 2. Thus, the
wasifer 1 can be repetlin ithel fousteeptyrigliventien wilifhthe thekiatiiont he

| ocking effect. . 5 The second enbodi nent of the washer 1 of the invention
wlll now bé@ngd<€critbehe flit for sthavdatrhetk cdadlenpddthenyasher Hee washer 1

according t tge i nvention an view, si de

_ X ,_invvhich_éa_g a pl ,gb a _
el evat i onal At @ RlT et £ RO G TR tRAR RS AR 90 FET ARt om vi ew.
S ror Lo ASNEDad, el g KeRUhot Bt S i, oL gL decenteped Tor
coni cal baﬁ%@hniformly come into contact with the screw portion of
15 the bolt with a predetermined phase difference. The
diameter of the conical barrel member of the washer can be
smoothly reduced by the fastening torque which is spirally
applied.
In the fifteenth invention, as a construction of
20 the locking fastener according to the first, second, third,
fourth, fifth, sixth, seventh, eighth, ninth, tenth,
eleventh, twelfth, thirteenth, or 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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menber 6. As for the conical hole portion 10 of the nut 15 2 into which the
conical barrel nenber 6 is fitted, an area of the inner flange-shaped jaggy
portion 12 forned between the conical hole portion 10 and the fenal e screw
portion 11 increases. Fig. 10 is a diagramfor explaining the direction 20
of the force showing the |ocking effect by the eccentric washer 1. As shown
in Fig. 10, the slightly eccentric thick portion 9 of the conical barrel
menber 6 fitheae ist e ghp behweah hbecepaetswnfdCepressdie (skirt FOFL ) the
bolt 3 from25 the radial direction. The bolt 3 which intends to enter a
slightly i f8e rebchedcdnaiepdnihepéasedhnre fbe npkhasobeed k% pressed
( arrow Fzé) by the femal e screw portion 34 11 of the nut 2 fromthe
radial dir @lsitﬁﬁegppﬁé’iepelpotpﬁesEﬁF%kWB%F?i bhe uaetRien fldski ng

f F1,_ F f th it di al dj ti lied to the bolt
o1 e L egkloom 06 SRSl d il 0L 081 SpapRL A0 [ 0

i di . Qe i . i -1 f.ect h
2108 {110, LRGP ek KL Bl S Sn b BetiRaleSe ot g Ut

coni cal hokyg ;pon ﬁ?ima(lfnetdhe thidlred &"e%i%%itr%et tst3dPm the radial

direction, a force arrow F4 ) for allowng 1 e screwportion 13 of the

bolt to be i¢@RyratidnP s TWet ntdNtadd tiMd bdie fenale screw portion 11 is
applied fromthe whole circunference to the female screw portion 11 of the

nut 2 which is in spirhathengagsseaith Wniyentthenhohs aatohbertcenbnase portion
in the bolt axial direction rather 15 than the washer 1. The frictional

f or ce whi clthieslaegkingfatskener abceadingdgetheffidth, skcobhd, miir and t he
bolt 3 are enhanced, thereby naking the integration between the bolt 3 and
thdOnut 2 Fouaidr. Eifth,1Bigidws seventh.r ¢lahddoi mdmthof tenthvasher 20 1,
inwhich ( a) aplan view, ( b ) a side elevational view, and (c) a bottom
view. As f&leveatiashdelf th.g thdrheenddy.efomidreattd s ok Hift@edd t hat of
the screw portiogn 13 of the boJt 3 js forned on the inner peripheral
surface of &I cal "b%t’r'?"éladr‘?é’rﬁ?éjr tocbg qame, Antopphgagement "gltt 3 | eads

e 1L el Yol dOLGHE ol NG e d 1 INShd I rRP Tl et on s
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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If the female screw 8 of the sanme pitch as that of the screw portion 13 of
the bolt 3 is forned on the inner peripheral surface of the conical barrel
menber 6, in association with the spiral engagenent of the bolt 3 and 5 the
nut 2 , the female screw 8 fornmed on the conical barrel nenber 6 is
spirally fitted to the screw portion 13 of the bolt 3. The fastening force
inthe spiral directionis uniformy applied to the slit 7 for the notched
circle inclined in t Ae theeseventeenhhatnvért 5pnr dindie ddie demade 10 t he
di aneter of the whole conical barrel nmenber 6 decreases uniformy, thereby
enabl i ng t RETEYnPEdihehsamel Phtahars dhait phcthRsicaewippsthenseddiiy fitted
into the conical hale paortion 10 of the nut 2. The fastening work can be
easi |y perP8lieds. fo5med ORokRe AnPEy PEFirherals 5&Fﬁfﬁ°§rri9£it|?§nt of the

her 1, the.f 8 of 1 itch as that of the s ti
1501 the BONLCHICHARELohBORE, Nt hn THENEndD ATAGHAHOR IS Of the

i | b | : i i | i i i .
comeel baigel CABERREnd BvRD diis shighilnateeolal Gtk ansdn o, 20
pitch whi cReldeld BE thEafadiidt 1 sdHowed %‘i’tﬂo%ﬁoé‘cééwg%?ﬁgg?x?gf 3 can be

al so forned on the inner peripheral surface of the coni menber 6

of the washeak Bo1#) iltls aﬂﬁmétéfﬁé)émbﬂ%higrﬁd&&éé 28la tRe R&iidar than
that of the screw portion 13 of the bolt 3, only the front edge portion of

the screw patireQNmédbes £9ifotted ciontd Ihe contiea@nyayensnttweé thutf,he screw 8
of the washer 1. Therefore the fastener can be easily |oosed by using a
tool such #bexebgapmeridinghehlel Rarget liockdmgy efifentt iowinge toadhenhere it
is necessary to renove the fastener every predetermned 5 period of tine.
ThdOwor k setiroag anpegratienel fdt bodtoandHehd inkid vap blee awasher perf or ned.
The screw 8 of a pitch which is finer than that of the screw portion 13 of
the bolt 3 can be al ¥8 tBEnRdIBReEREL| HRBRNpLPR pHRT A CMFHIEHOR he

coni cal barrel menber 10 6 of the washer. 1 having the slightly eccentric
Chick port Ponthe ASCKIS: TAStepsT, aEForaing, to e SIBTESIER  of the washer
1, the slit _7 for. the_ notched_.circle. of t her,.1 ca also forned in
N strai oht 1ofen¥ion A d¥eEiEos d BEE PP nl fa BRAR phaf U Ple SRy (ho
bolt 3. Si . ni.eal Lr el r of..th . S a state
where it i gg’?érrl%g‘dﬁ’g 53% ggaitngtshg%bo%td g))?l f:lclhtedielrn\é\%?“Ji~I r?IJbl)ﬁ%tfg]T ast eni ng

fonge of tRerde? o ¥hR" oRildad batreldiicibed of tHGaMHeLOrtion of the
straight slit 20 7 for the notched circle becones an edge shape for the

fastening surface of Inhehé@wighteehth edgenshapedreadspoibtoonafitithe slit 7
for the notched circle is hooked to the fastening surface of the nut 2. The

portion tothe fastkeisbi of 7thi@rbdle and chednokr, corlhasdde otioioked becones
a 25 stopper, thereby preventing the nut 2 frombeing rotated in the
| oosi ng di o&cthenscrew portion of the bolt enters a state where they
are spirally come into engagement with the screw formed on
20 the inner peripheral surface of the conical barrel member
of the washer. The fastener can be easily loosened by using
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, £ifth, sixth, seventh, eighth, ninth, tenth,
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Fig. 15 shows the seventh enbodi nent of the 37 washer 1. A concave
portion 4a of a dianeter which is slightly larger than that of the |arge

di aneter portion of the conical barrel nenber 6 is forned at the center of
t he base portion 4 of the washer 1. 5 Ordinarily, a dianmeter of fenmale
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 nmachining errors . The nut 2 and
the bolt 3edeyenidt.et@eliftha Shdrdegndhe theurieentdh.i Fifteemthy, inclined to
the nut 2. There is a 10 tendency such that the inclination of the bolt 3
to the nut Sixteenihgeseyendesnddy.d elghieendd .« pdnakeentdhd Gthe bolt 3 are

| arger. When the bolt 3 enters a _state where it is slightly inclined, the
pressure of-WERELAHD AnYARS1oNe fse WiGHST P, Hhe qutt Fl%jrﬁ Yifhlied to

t he whol e %Sn%%regcurg erence of the base portion 4 of the washer 1

symetri cal Iyy St fE€SBSIt axis . Thus, the I ocki ng effect cannot be

obt & ned. Since the n I : | ded i r.4ortion of
the%base portion 4 ofcﬂlt Eg&%@ﬁ%ﬁé%ﬁtﬁﬁedgeﬁ%%ba gthEBEgcﬁﬂégZO%nto t he

base porti @nggnfréei8Tddie WANEh 6 Afés &l 14PGe AYMAR BPELLR AR The
base portion 4 remaining in the portion around the concave portion 4a is

surface- unileOgbd £ANBcEOt@akO8twLEN Wdd iR akreube Herhasienass Even in
the case of a fastener of |arge 25 standard val ues, the pressure of the nut

2 onto theibatke padd ahetealt dsunséaral w pracdefbelersicanrdsicance of the
base portion 4 of the washer 1 symetrically with the bolt 38 axis ,

t her eby nalmdhehd iket.egrati on of the nut 2 and the bolt 3 via the washer 1
strong. Wien the bolt 3 and the nut 2 enlarge in size, although a plate

t hildkness of the basdnmpbheitsrentisth Aavenkionerag appAtrasthenret
predetermned in accordance with the standard al so i ncreases naturally.
However, a tBeobPeriReERsteRLT 2CPRAPPAte the BhResseath i eRiskChorti on 4

i , the f [ t ' d the fastenj b

11 cul . PSDCHAOLA Y 10F I AR AS GIor BRLE PEORROh | IAATORY the base
ti 4 Qf t h [ . b t h j 13 of

Phe bolt 3 S5 PRUCRagh Hap cifes, sy Rl RlPeats BR, B60 QERIL O Fon”

4a. This 1l el M AhetAhathare (e RASE RO tdah ¢k Qfn  he washer

1 becormes thin in 15 the portion around the screw portion 13 of the bolt 3,

so jtshat the fasteni ngr ehaUSIEL e Hadea@d onl, NEYhEaR mu.e.u@mt'grbﬁ he case
of a large fastener in which the base portion 4 of the washer is thick,

t he fast enipi®jeetincppobeionasiwhidqieproreed. idWarduy itbthboverteari ght h
enbodi mrent of the washer 1, in which notched portions 4b obtai ned by
cutting outdiestiaeaperfomwed onnthdd nngdi périlphecal gurfiaecd ofngdue i n t he
base portion 4 of the washer 1. I—¥ provi di ng the notched portions 4b, a
degree 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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25 of freedom of deformation of the washer 1 increases for the fastening
force of the nut 2, the conical barrel nenber 6 is easily bent and def orned
in the dianmeter-decreasing 39 direction, and the nut 2 can be easily
fastened by a relatively weak force. If the thick portion 9 is provided for
the conical barrel nenber 6, by providing the notched portions 4b in 5 the
radial direction for the base portion 4 fornmed continuously with the

t hi ckest paépckdngoefféet tawigkg sor therstrong dagegaadfionr eédome dfoldef or mati on
of, particularly, the portion which needs a force for rotation increases
owi ng to tﬁéde%%§téﬁée of the thick portion 9. Therefore, the 10 fastening
torque decreases and the fastening work can be easily perfornmed. Fig . 17
shows the ninth enbodi mrent of the washer 1. A plurality of vertical groove

portions 7g qre rovi ded .for khﬁ washer 1 in the axial direction of the
coni cal baPréfr15°REMGE-IED. A §&§7eLR95t freedom of deformation of the

coniccal barrel nenber.6 ingrease 0 Is t nut 2 by
t he 5verti cal groove [E;‘(J)‘St'i j(;(rsiLss %ﬁ)e%:zﬂnl(f;q%cgSggﬁﬁ%gﬁh%}gr‘?%&?r’efon%é[)ror}% I's easily
bent and def in e di - [ ' ' Jh st eni ng
torque 20 %aﬁagggrrédﬁégd.a g?ﬁggeﬁ%w%lg%%ee 0 ﬂfégi?daos?n&oqe de cﬁ&r#nﬁ%gﬁ of the
washer 1 inpereasesn¥nithenvertical groove portions 7a, the rebound stress

of the conical barrel menber 6 in the bolt axis orthogonal direction is not
attenuated but the SFHigNY226hows agiatfiiatobmbbadiment afdthdevaster s

mai nt ai ned. The vertical groove portions 7a can be also forned so as to be
i nclined i oft thesdmweditient,i dn ahiche (4) a plianalvidw,.edtbi)om Gidehe screw
portion 13 of the bolt 3 in a manner simlar to the slit 7 for the notched
ci &l e. |f efleyakdoniadavigieove)parvephicdh seetioral rfetew n amdt (hne
direction as the spiral direction of the screw 5 portion 13) since the

f ast eni ng PoPeELEM ¥AEWaut 2 which is spirally applied is unifornly applied

menber 6 decr eases SRagknPySHONE TR ey SRBO genth %1 ESP Rt Fan b
nmenper ecreases s . . n pe
further ea%'ly. erfaor.ned. ée.Fi . 18 .shows .th tenqp emhodi.nent of the
vasher 1. TS REVEOATEN B8 A8 sty VB IRty e i Eccent 1 ¢
Lhi ck portion 9 . DY Fe kNG, LheePrid ol QUEBARY ! PRSy hdfuddie sl it 7

for the notched circle™while avol I ckest portion € thick

porfg on 9 g ERBtSWRELE StRE WdHBY Radr afbahutl {18Gligin Byahfes tfdwd portion
9 can be made to act on the bolt 3. The pressing forces fromthe opposite

radi al dir eekenoassamdladgnl ied to the bolt 3 in upper and | ower positions of
the screw portion 13 of the bolt 3, thereby enabling the | arge | ocking
effect to be 20 obtaifrigd. 5The tser &i catrtijcadbveepbionahsvi/ew agshawingl it 7 for
the notched circle are not limted to the case where they are inclined in

t he sane diaretaterfathemashisy anddihe auitobebore fasfananpoprpAdiid3, but
they can be fornmed in various 25 shapes such that they are forned in a
strai ght sR4pe, ifheyveréiraineacthonal- vhavaghevingapestatryohrd e ormed in

a %vef or mw%g%%% a%%d ttl'lrc}:e nluitkea'fter 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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41 Fig. 19 shows the el eventh enbodi nent of the washer 1. Besides the
slit 7 for the notched circle, both 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 nenber 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
def or mat i ostageovhene erdipartidnrgodageslit thar eonptahefa¢ietlemtber 6 is
easily bent and deforned, and its dianeter decreases. Therefore, the
fasteni ng WOk Vaéghepe axgsitopkesr itor ride avd W IGheg fasthegiiddoy is i nproved.
The fastener can be al so nmade of a synthetic resin . 15 For exanple, by
making it by using FRBI-t ReSPR¥EehBR BFCPRE ?Wﬁ%ﬂ%mﬁﬂtc%§IQM¥QE§g}i n a

P01 00, LS RRARMTER, RLLTA LRS! Al RSEm T8, BB e RIS,
b ' ith th ' . ' 2 h
PoD e oo LR AR PEGhIc U6 OB et AR LR Pt

proj ecting (Rar i @Rt tdm Jfiew.0rmed on the whole area in the vertical
direction of the inner peripheral surface of the conical barrel nmenber 6 of

the washer 1 made 25pgfy.a19ynthed vertQdal: sddtimarashelw gmde of the
synthetic resin, since it is difficult to work precisely in terns of costs,
the 42 explaining the direction in which a force is applied in a
state where the fastener has been fastened by using the
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, (D)
a side elevational view, and (c) a bottom view.

Fig. 12 shows the fourth embodiment of a washer

15 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
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projecting portions 6a are fornmed on the inner peripheral surface of the
conical barrel nenber 6. Since the thread ridges of the bolt 3 are bitten
with the projecting portions 6a, a state where the conical barrel nenber 6
is certainly 5 bitten and sandw ched between the nut 2 and the bolt 3 is
obt ai ned. 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 i @ %Ftame Vi®Wge | ocking 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 standar &%l dds ShoHe EBRcRIBtRopTPRAimEnt a0t e washepr ovi ded
for the base portion 4 washer 1 in _a manner simlar to the seventh

enbodi ment 25KFEEFINY ﬁngLT61nY gniign. ohn R (Rd BhPLEBeVE®W entRMi ment  of
th h 1. . T Gt t f d th

bor i pher al iR Slevaiorh v Bt I A bt S vasher 1 are not
limged to the threetﬂ% ll%c%hBQr PRRE £8 ﬁtﬁ?ehﬁo&ﬂﬁeﬁ%’e&y@ vga[g:l'gdf ment

shown in Fig. 21, bu ura |ty o proj ectrng portions ah be al so

provi ded atadé&ﬁ@.rgetartgieemban&aﬁ zﬁwm%hZéa)@slaé \?éti ahich the

projecting portions 6a are provided for the conical barre er 6 having

the thick paew end (Ve keatoahewerw.25 However, the pr oj ectl ng portions 6a
can be al so provided on the inner peripheral surface of the conical barrel

menber 6 without the Ftily.ck9 phiowisoth8.e U3rentAsefiboaimbad chaweashexecor di ng
to the invention , since the base portion 4 of the washer 1 and the coni cal
barrel nenecodddng itot ehposadebeﬁmeninhwhboht (8)aadpldme wWikw Zandt he bolt
3 and the nut 2 are strongly integrated via 5 the two kinds of integration
rodi%es in tlkd Bolbotdems vdemhogonal direction and the bolt axial direction,

thereby rationally reaI|Z|ng the large | ocking effect. 44 CLAI M5
Fig. 20 shows the twelfth embodiment of a washer

according to the invention, in which (a) a plan view and
(b) a semi vertical sectional view.
Fig. 21 shows the thirteenth embodiment of a
15 washer according to the invention and is a plan view.
Fig. 22 shows a prior art and is a perspective

view showing a bolt, a locking member, and a nut.

Best Mode for Carrying Out the Invention
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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1. Alocking fastener conprising: a bolt; a washer in which a base portion
has a bolt through-hole that is 5 slightly larger than a nom nal dianeter
of the bolt, a conical barrel nmenber whose di aneter decreases toward an
upward position in a bolt axial direction is formed around said bolt

t hrough-hol e so as to stand therefrom and a continuous slit for a notched
circle is fornmed in said base 10 portion and said conical barrel nenber;
and a nut ithesviasiex donitd@irelyl aepdritzinyg ias fayrged apkdma €fdfregdte screw
portion that is screwed with a screw portion of said bolt, said conical

hol e portion being cd$sshgyiednifigs ndn@@d 3ucht thgended afeadhas® an i nner
peri phery of a half portion which 15 faces said washer is_set to be snaller

t han t hat @Pré:ﬁ-oé‘ufle%np'%tqlﬁ'ﬁ’é’rl;‘?‘roflétfP%ﬂ?eeﬂb@%orttheowaépe§a?‘ Pa&Hni cal

b I t hal f t de which

fg(r::ag sai da\/\/ggrlrir “gg‘gggt s en| t“ﬁﬁ'ﬁgl I’?ZFCG Ogﬂlog {Jgr‘?élher% o:‘ca

r ooty port| ¢ n| %}chg abna({ %lchF[t% %ht_eLl glin sh[l%;utéy hi gher
conl 12l -DarTel s&id a

than t hat o sal nper o per ed

surface of %n&%lréﬁ ?Eﬁﬂnégél—'&‘tgﬁ 8%?%&0%‘°1§?' q\ 885&8%& Lpé‘fxféi menber

of said wash or ne stener according to arm 1,
wherein 25 i 6 Whodd diaABILe:! d@@fé@éeﬁ@&rfﬁntséh eV@EREEt i dn
constructed as a thick portion which is slightly decenfered froma center
of a circl @k sald held it FeusBdnaréundSthe ol lkbeluah -hedkeseso accor di ng
to claiml1 or 2, wherein the height of said conical barrel nenber of said
washer 1s s&t too stdml gifermfirtont.hat a femal e screw of a sane pitch as that
of said screw portion of said bolt can be forned 5 by an anobunt of 2.5

| edds or nore. 4. A |Iockhegefibedbnent accedditng fer @ apohrhedXingls |
wherein in a conbination of said washer and said bolt , one of themis made
of a soft ndeh 45 hAréhned S@f‘ﬂ%ﬁ QWQ% opPasideotRekhe 1gpEral | ocki ng
fastener according to claiml 4 . wherein said slit for the

not ched ci PdiTeFA AL P ﬁﬁ%h%?r‘?‘g HQﬂ’rtrf'éH‘ 47 9f theReind ifeQutPYE di rect i on
opposite tq_a |raI direction of s screw rtion f sai.d bolt. 6. A

| ocki ng f adfertdt® 2as5 & G aﬁrﬁfltq‘ c%_)ol alzlre \%eé?%ﬁﬁ aid slit
for the notgnﬁ . of said washer |sforrred so as to be inclined in a
same directio %é::gﬂ ﬁslgﬁral dlrectlon of said screw portion of said bolt. 7.

A lagking fastener aclqulﬂg {n in Bne dné’flélh ‘g%gee@fosfath slit for

the notched circle of s was er isformed in a s direction as the

bol t axi al iRl BarR1 Mdntfdd W fadanaio acash Nt @@l @nm 1, 2, 3, 4,
5 6 , or 7, wherein a concave portion whose dianmeter is slightly |arger

than t hat afnc iraitgerliadigalee 02 pOf t 100 gifitsal dogomheahobaneal cieaber and
whose height is smaller than 25 a thickness of said base portion is

provi ded fdio the@xisledpoectbonoif the doddshds sot ta apakiglg whthiemer
according to claiml1, 2, 3, 46 A 5 6 , or 7, wherein at |east one
not ched pora |mngﬁbt@qmalmosmt2tq n@ooQtS sai d base portion in a radial
direction is provided for said base portion of said vvasher 10. A |l ocking
fast®ner according t ASSWIRD, that gthe inclipation apgke B1yRk &ibe a not ched

rtion I In
portion obt %nrgtecdalb%aruztél n%mber 6 is equal to almost 10°, a height

of the conical barrel member 6 is set to a height such that

a female screw of 2.5 leads or more can be formed on an inner
peripheral surface of the conical barrel member 6 at the

25 same pitch as that of the screw portion 13 of the bolt 3.
If the inclination angle 062 of the slit 7 for the

notched circle to the bolt axial direction is set to the
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out said base portion in a radial direction is provided for said base
portion of said washer fornmed continuously with a thickest portion of the
eccentric conical barrel nenber of said washer. 10 11. A | ocking fastener
according to claiml1, 3, 4, 5, 6, 7, or 9, wherein at |east one
vertical groove portion is provided for said conical barrel nenber of said
washer. 12. A locking fastener according to claim2, 3, 4, 5, 6, 7, 9, or
10, wherei mnatle edshionéheerangel fgomoaemdst pa0t iten 2i58, ptoei sietht for sai d
coni cal barrel nenber of said washer while excluding a thickest portion of
sai d eccentfiorcthematghasheiscladmepmefintg gophagswitigeasgh| uread) f ast ener
according to claim1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, or 12, wherein the

i ncli nati oFisigenpd] &her seriey FaFtdan da _ff ThanRaliord Hitdh vilsher is set to

al nost 10 . 14 Al qcki fastener. according to claim5 or 6, wherein the
incIinatioﬁﬁﬁ%ﬁﬁ?ﬁﬁiQﬁd¥$Qﬁﬁ% 41 &8 9ot ched circle of said washer to the
bol t. axi al directiongs ‘4.2 I i § his r r st 20 to
al oSt 25, 15 A | ocRiiy S %sFth%e‘?rZ{c}‘ceg?‘gﬁtﬁcgh 4 Bitdie %‘D‘ggbgs’%gﬂ%o 6, 7,

8, 9, 10, & 1a1%tr%§g&%&§é%gewﬁﬁr%hg ﬁoWkdEQééﬁ ﬁiggcﬁﬁbﬂ.5|fﬁ {ﬂg the

notched circle of saird ris set toaw aving a gap In a state
where sai d @ld ANArRAIhiNg AR b&@; a;dMﬂS»a;%iaﬂt? Qﬁgdactli%nﬁ teki ng

fastener according to claiml1, 2, 3, , 6, 7, 8, 9, 10, 11, 12, 13)

14, or 15, iwkarigiatidrsemleadaphet Lombeed0dd tRéOaffUEGRIENLn ERd said
screw portion of said bolt is fornmed on the inner peripheral surface of

sai d coni caany AommebRystof2cfaitd washer. 17. A | ocking fastener according
to claim 16, wherein 10 a fenale screw of a sane pitch as that of said
scrid@v portion of sai dsbahowrs o éh thedmieal pulpmrmiicurf®ice of
sai d conical_ barrel nenber of said washer. 18 . A | ocking fastener
accor di ng tBsapt@dntes fitwkbeecandcadr barselamgmbel €naf| Ehe (¥FheRhat of

said screw_portion 15 of said _bolt is forned on the inner peripheral
surface of 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 61 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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said coni cal barrel nenber of said washer. 19. A | ocking fastener according
toclaim1, 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 nade of a synthetic resin. 20 20. A

| ocki ng fastener according to claim19, wherein a plurality of projecting
portions which pro ject inwardly are forned on the inner peripheral surface
of said conical barrel nenber of said washer in a whole area in a vertical
di recti on. ba8reA membeés b AStheAwashen. JAd s, iasgrtedimty thé®TaondcalAl. . A9. A
A9 . A9. AL.A .AL. A9 . AL.AL.AL. A9. AL .A . AL .AL . A9

.AL. A" . An. Bolg partAonas0 of fthendlutaRa. anAy. hie fAromt xdge ppriion

i*i);]sg;ijzg] gé_] caj ca] cal ca] cﬂ%]yca] caj ca] ca] ca] C%]r%a]t%%] %a)]n(;_a:]acla]hca] ca] ca] ca]ca

O fy# d

atiler gl sl ol o).
] o o] oaF% 0}3 S ERRCREY ?%zo%%‘i;i]z‘éﬁéﬁii S5 78b N e ol ol 41 41
; <<f >> nid_Z]ca a ajcaJcalc
a] ca] ca@]@c)a]sca] ca} ca} c%g’} ca }]g’g] %@]‘%%a@%@é%&@%ﬁ?&%&g aga[]é:”]” L}_KL}_/

MBNNO. PdPP3Qedorsl €4} cod sl-cal sahaal cabaabsalsal aale aheakeal caleal ca) cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! QTUUVW WBW/XYYPZs[[\]]=]vy] 1]

% 0"a"""_Gthe bolt 3, the screw portion 13 and the female screw portion

“aDa} 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] aa] aré carexleds] and caf aat enl by tfraath &b iMec dme ey g g 4 Tdwed] k6k$l W Am
nmoopqqs#s} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

] cdloca] ca] da] eatcad cajicdlc fpsakpodhgaF oape Acawsding thorail sadyamyde z R { 7| 1} ~

} xsni d_Z] c&fc&heafenpd g ssrew] EQF@&P@a}éaﬁPEa’f’é@] rat c) b wHlfegeky ca] ca] ca]
ca] ca] ca] ca]mﬂa] }ce)g]sca] cal ca]calc
Azl >n#R! | waPRhbeds & i‘]ecé-]"ccé-]lé’zﬂdcaﬁléﬁ c7a]fm9§] Jé]ecé]%a%] HH%a] ca] ca] ca]

ol okl L Tl Sl ] o )
e e e A e nenarce i
1 %1 d_Z] ea)s 80 G3h £81 18 22040 & hedd £ah el £ Bl & gheakcaleal£2] ca] cal ca

] cal ca]ca]cal ca]caJca] ca]calca]cal M/C,.B<[}c:i}xsnid _Z]ca]ca]ca]ca]ca]ca]ca

] ca] g%] E?] HRrGR1ICALMBEEAS (P ©1Pd £94 € lnaF 3 163] cCahcassadcat £ah o €] cal cal ca
ca! ) e

H2syU} xsni dhé] €aktehdapcaf ciaje ajutaRcatha]oa] ed T ajaxrajedapeapea] 6al<a) cal caj ¢

aJ cal ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]cal w

&oY/ LBr | Q emeiathd]ye £iddlesh]ice]ac djhea]|asalicsd 1c dladll aaxtajarma]ld®] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]:ca] ca! <k! mEO! Q7~NT1nx} xsni d_Z] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca vapEh| chodfalba] et 4] £r ddjecaptahed| @t ca] ca] ca]
X\ | Y7P- K d Z]c

] 0 ba] calish el L] eapEky %ﬁ?&w#@lfca] Sdeditcal oh) £3] asgetalenl calcale

?Ee% , h i.d . Z

[ ool ba] o] & %ta]ti*é HIpER] £1] 081 Oy B (OIS FRESARR ALeRLGPL L8] £ cal calca

L) ¢al cal caleh) o8 cé]acéieﬁaﬂu“cﬂa EBpt a]%%]v?ﬁiﬂ%%f”]ﬁé%%ﬂ P ee () ya
0%& () - Y1QWa&Hoa Q8% &5 (Nas Jaogyfu% waRlg" 5 400y Gl h2gdea& ()-
10%2& ()- 3z#10%& ()-f1l0%& ()-10%& ()- 10°/<z& 0O)-$
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25 If the washer 1 is made of a soft material which

is softer than that of the bolt 3, in association with the

fastening of the nut 2, the front edge portions of the screw
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*10% & ()-(S#H10%& ()-{_@! 10%"109%K& ()-T'"10%i & ()-T 10z 10z
10zSf8 10%& ()-5 10%& ()-3 10%& ()- z[9_@! 1'{s *#10%&' () -
(109%&' ()-!hz#10%&' ()- !'hz#109%& ()- | z#109%& ()-T'cl z#10%&' ()-T
Y7 Vv, #109%' ()-T!- "10%i & ()-! "10% & ()- 10 10 10@
:S10%& () -!{s *#10%&' ()- =o}[<{Y7 !! 1110%& ()-!"#10%&' ()-! YI #10%&' ()-F
109%&' ()- yZ109%&' ()-'c, #10%&' ()-TjlmoPt[{\: I v#10%& ()-@ "109& ()-S!
"10%e& () pSridon 13 bite the inner peripheral surface of the conical
barrel member 6. In a state where the inner peripheral
surface of the conical barrel member 6 has been shaved,
almost the whole conical barrel member 6 is fitted into the
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 in Fig. 7, first, the nut 2 and the washer
1 are integrated by a rebound stress (arrow Fl1) 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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regardlng 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
Cc).

10 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 1s 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 agalnst every vibration such as pitch, rolling,
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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 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

10 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 bolt 3 and the nut 2 is opposite to the

15 direction in which the fastening force T is applied, even
if a vibration or the like 1s 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

20 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

25 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

32



10! h" y#109%&' () - y#109%& ()- !'Y-"y#10% ()- Y mlO% ()- 10%& ()- 10
10=f>>?@a@ X9. = 10 : 10%& ()-!5109& ()- s*#10% & ()- !v s*#10%& () -
&10%&' ()-!c y#109%&' ()- QABAAAXBBgH= 10 : 19L#109%& ()-t!q9L#1098B8& ()-tY
| Z10%&' () - #10%E& ()-@ #10%&' ()- @ 10 10BCDDD) EEwX6H= 10! { LO#1098BB& () - @
109 () -! qL$#10%B8&' ()-!'VvL$#10%=& ()-!"Lz#10998& ()- !'hLz#10% /& ()-
EKFNFCFPFCFF*GNH~ = 101 {!Y- " y#10%& ()- | Z10%& ()- 10%& ()- 10 10 10
1 10%& () - ! P‘fo#mem %) t@q'lﬁglgBToﬂJi}h\@-co-nlcal barrel member 6 does
10'{'8 10%&' THH10%R ()-Mq $#10%&'(%'NI#10%&'8)-|I #10%&'() Ty#109%& () -
JOKLLLLLKLIDP\ rq@ch theo l(lyleyf‘crew portion 12, and the screw portion

13 and the female screw portion 11 are not strongly crushed
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.

10 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. In 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 1s 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 quenched

alloy as a hard material, the diameter-decreased washer 1
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locking effect.
5 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

10 (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

15 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

20 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

25 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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thick portion 9. Therefore, pressing forces (F1l, F2) from
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
10 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 the 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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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

10 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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10/>ndEnN/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

10 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
1l 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 the nut 2. The edge-shaped end portion
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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Ls10%y 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

10 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 nd the nu enla 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 washer
1 by the concave portion 4a. This resultsinasimilar 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 torque 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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direction, and the nut 2 can be easily fastened by a
relatively weak force.

If the thick portion 9 is provided for the conical

barrel member 6, by providing the notched portions 4b in
5 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

10 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 portions 7a are provided
for the washer 1 in the axial direction of the conical barrel

15 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

20 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

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 same direction as the
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in the same direction as the spiral direction of the screw
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
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
in upper and lower positions of the screw portion 13 of the
bolt 3, thereby enabling the large locking effect to be
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
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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washer 1. Besides the slit 7 for the notched circle, both
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

10 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 6éa 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
on the inner peripheral surface of the conical barrel member

6 without the thick portion 9.
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since the base portion of the washer 1 and the conical

barrel member 6 are interposed between the bolt 3 and the

nut 2, the bolt 3 and the nut 2 are strongly integrated via
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
5 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
10 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
15 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
20 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
25 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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0)- washer is set to a height such that a female screw of a same
pitch as that of said screw portion of said bolt can be formed
5 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.
10 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,
15 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
20 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
sald conical barrel member and whose height is smaller than
25 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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10 provided for said base portion of said washer.
10. A locking fastener according to claim 2, 3, 4,
5 5, 6, 7, or 9, wherein a notched portion obtained by cutting

out said base portion in a radial direction is provided for
sald base portion of said washer formed continuously with
a thickest portion of the eccentric conical barrel member
of said washer.

10 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

15 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 1nclination 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°.
15. 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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l6. A locking fastener according to claim 1, 2, 3,
5 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
10 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. A locking fastener according to claim 16, wherein
a screw of a pitch smaller than that of said screw portion
15 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 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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