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1 DESCRI PTI ON Unfastening prevention device 5
TECHNI CAL FIELD This invention relates to an
unfasteni ng prevention device for fastening neans
once screwed up by bolts and nuts etc. 10 BACKGROUND
ART Conventionally, fastening by bolts and nuts is

wi dely known in nechanical fastening places suc

fastoning of  a mumver piate 10 a burper of - - [N
autonobi l es, fastening of a pole base plate to anchorg ..
nuts or anchor bolts, fastening in 15 construction

sites of iron towers orDESRCHRIAYEIQMN fast ening

to railroads or some structures. According to scrmwm""”l”m"”"“m
up fastenings, it is easy to increase or decrease

fastening rigidity by adjusting fastening torque and *600002*
it isUmnfssteogsg e ventemljdeyicde fastening

rigidity after the 20 fasteni ng process has been

conpleted if necessary. General tools such as

spanners may be utilized to screw up or release bolts
ANECHINS CfAL FtBaDvitting torque, and large fastening
rigidity can be easily obtained by applying

rel atiTuelsy imeéhttom quelat@st e fast aneih gileatiesgy prevention
vari ous 25 proposed unfasteni ng neans nmay be applied

tde kiegp fidre fastening means once screwed up by bolts and

nuts etc.

BACKGROUND ART

Conventionally, fastening by bolts and nuts is widely
known in mechanical fastening places such as fastening of
a number plate to a bumper of automobiles, fastening of a
pole base plate to anchor nuts or anchor bolts, fastening in
construction sites of iron towers or buildings and fastening
parts to railroads or some structures. According to screw
up fastenings, it is easy to increase or decrease the
fastening rigidity by adjusting fastening torque and it is
also possible to readjust the fastening rigidity after the
fastening process has been complieted if necessary.
General tools such as spanners may be utilized to screw up
or release bolts and nuts for transmitting torque, and large
fastening rigidity can be easily obtained by applying
relatively small torque. On the fastened places, various

proposed unfastening means may be applied to keep the
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fastened condition long. But recently, crinmes such as
breaki ng fastening places of nunber plates, iron

towers for power transm ssion lines and connecting

pl aces of rail roads are conmtted by 5 sonebody

unknown. Fastening places using bolts and nuts are
possible to keep stable and | @ng | asting fastened

state by applying appropriate unfastening prevention

means. But it is not possible to prevent sone body

with malicious intent break and | oosen fastening

faans nesd rp gditgpal |dwgl s. 10 The present appli cant

has proposed unfastening prevention devices each of

whi ch Bst cecertdyorcdniast eneth apsl &ce adfinigolfa saading places
and is not released by general tools in patent

afpinuabien Pedes14B8398 tpeeest fpubpowadn dnak@GfAlssion lines
2001- 330020) and patent application 2000-218455
(adendoAhemtbhgcapiare KON 2ADR2-B9446) . ate tdemmitted by
former patent application 2000-148383, a cylindrical
Csa/mretsr@aiyeUnIKSwo\ivinxedFa@tanshgn latead Rhalihgdp @Etpi and nuts
In the patent application 2000-218455, a cover nenber

igrd ipedsl e todikdeh HAbieshanl egerdénad famtaned state
nut. 20 But according to the patent application

BPUPABPHg appPeoprrMally Uiwed Stonin @fpidieepdMe means. But
menber. ‘According to the patent application

F106 484904 1bla 2 pprsyml ostcogiy deavel endjots inort
WY sk enh Y| 36 sBeafa 8fe hegb@ldangSusing general tools.

The present applicant has proposed unfastening
prevention devices each of which is covered on a fastened
place of bolt and nut and is not released by general tools in
patent application 2000-148383 (patent publication KOKAI
2001-330020) and patent application 2000-218455 (patent
publication KOKAI 2002-39146). In the former patent
application 2000-148383, a cylindrical cover member is
fixed on a shank of a bolt by a pin. in the patent
application 2000-218455, a cover member is fixed on a
distal bolt shank projecting from a nut.

But according to the patent application 2000-148383,
the pin projects out of the cover member. According to the
patent application 2000-218455, it is only applicable at

distal end of the bolt shank, and it is not possible to

prevent unfastening at head of the bolt.
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3 SUMMARY COF THE | NVENTI ON ( Techni cal Problemto be

sol ved by the Invention) An object of the present

invention is to provide an unfastening prevention

devi ce whi ch has nothing projecting 5 outside, and

can prevent unfastening at either head or distal end

of a bolt shank. (Solution foB the problen) The

invention as clainmed in Claim1l of the present

invention is an unfastening prevention device attached

to 10 screwed up fastening neans conprising: a cap
SUMMARM QBaEHE dMNMENEEEOINI ng portion from

axially one side of the fastened parts and bei ng

{iToeve Il dic a iR o kal oty eb @ns & e @ nime rt heurt hasen tdedh )a

wi dened part on its inner surface close to its

openi gn end jefctwdfchhiennpre $8 ndi anwteartignadsaltioy provide an
increases as it goes to the opening end; a spring
reeafess (8 mivegl g vandi gn sdeasceowdnigdgdna s snoblitreg projecting
peri phery into the groove fornmed on the inner surface
adutdiel ¢apanbei sgnalpree vens! iude adterg niheatnredther head or
surface of the cap except for the groove area and

beistalabhe 60 2B alecsieasnk.its di aneter due to
conpression fromoutside by the w dened part and a

rESs NiGbinofo FraaRs prab lihe) spring neans axial ly

restricting the spring nmeans to nove. According to the

first TReenhivehtibhe agf asaphiet in Claim 1 of the present
invention is an unfastening prevention device attached to
screwed up fastening means comprising:

a cap covering at least torque-receiving portion from
axially one side of the fastened parts and being provided
with a groove on its inner surface and a widened part on its
inner surface close to its opening end of which inner
diameter gradually increases as it goes to the opening end;

a spring means biased outwardly so as to engage its
outer periphery into the groove formed on the inner surface
of the cap, being able to slide along the inner surface of
the cap except for the groove area and being able to
decrease its diameter due to compression from outside by
the widened part and

a restriction means for the spring means axially
restricting the spring means to move.

According to the first invention, the unfastening

prevention device is attached to a fastening place screwed
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25 prevention device is attached to a fastening pl ace
screwed 4 up by a bolt and nut and provided with cover
(cap) nmeans, spring nmeans and restriction nmeans. The
cover neans covers at |east torque-receiving portion,
and is provided wth a groove on its inner surface in
whi ch groove outer 5 periphery¢ of the spring neans is
engaged. The restriction means |locates in the
fastening place and restricts axial novenent of the
spring neans. Wen the spring neans is restricted in
upe Fyasa dnelt pard shutoved peansdes atithceoy er (e@héneans,
axi al side, and the cover nmeans are hamered, 10 the
smring nmaEn $ s atetr easédi dthont sméiaamet er TRei ¢xveh means
the inner surface especially on w dened part near
e endaof leabe toveueveansivihgn poedienwi @md his provided
groove and its outer periphery is engaged in the
widbves Jheovevern néans nriexges hefawé t n redticictgomove outer
means prevents axial novenent of 15 the cover neans

rid hssidfl eheemprah gofmebe scdsee ngmged.frbme restriction
astened parts. Since the cover nmeans covers at | east
R @YEs I RSEA Vé 89 i ROt hieonf 2t drien d apt @oenameanestricis axial
i npossi ble to give any torque on the fastening neans
by o0& e raemar alf tm@lsErmgllmier@nhn parfectthmfsstiend nmeans is
prevention. 20 On the outer surface of the cover
TRAtFicld@r i | theofasedneld paods deavgr pordans is attached
protruding outside at all. The restriction neans may
e omPMBAReh Biwa la sgaeove i fre@dcolerbohé aors nute asammered,
wel | as on outer surface of spacers so as to

the spring means is decreased in its diameter, slides on the
inner surface especially on widened part near open end of
the cover means, then meets with the groove and its outer
periphery is engaged in the groove. The cover means
together with restriction means prevents axial movement of
the cover means and a possible removal of the cover means
from fastened parts. Since the cover means covers at least
torque-receiving portion of the fastening means, it is
impossible to give any torque on the fastening means by a
general tool, resulting in perfect unfastening prevention.
On the outer surface of the cover means, there is no need
to provide any portion protruding outside at all. The
restriction means may be composed as a groove on head of
bolt or nut as well as on outer surface of spacers so as to
be able to engage the inner periphery of the spring means.

The spring means may be used as a washer adjusting its
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be able to engage the inner periphery of the spring

nmeans. 25 The spring neans nay be used as a washer
adjusting its 5 axial position by another washer(s)

or/and spacer(s), and its outer periphery is engaged

in the inner groove of the cover neans. Another

invention 2 is characterized By that said cap 5 neans

is or is not provided with plural holes penetrating
fromouter surface to the groove fornmed on the inner
surface. According to the second invention, since the

leotied ppesiétomt b yf raomo thue erwastfen(s )t ® /Ao d nheacer(s), and
groove, pins of 10 special tool pressed into the

hbé esudee peirephergr éssentgaged ng th@ndninevarglioove of the
Resulting fromdecrease in dianeter of the spring

reansr mbansit er periphery of the spring neans is

forced out fromthe inner groove of the cover neans,

causi ignodtheroimeshtich 2xislcmavactatizédtbyg iBatosaid cap
means so as to release the cover neans fromthe
fraslenedigoagt sis Aderpideidedowdlthofpluhal chote snmpansetrating
form the fastened parts, getting | oosen or adjusting

tfhenf astRIMOsurfgtdi tho byhgengrebveooiommredmeon the inner
possi bl e. When the cover neans is renoved fromthe
fagifarad parts, it is possible to 20 | oosen or

readj ust fastening condition by comon spanners or

l'i ke tQeE8rdfhgo teheth @l kextifld hohee ritienabelinglkedthe holes
the cover may be called as a dead-lock fit type,

WefBtfSte from outer surface to the inner groove, pins of
special tool pressed into the holes are able to press the
spring means inwardly. Resulting from decrease in
diameter of the spring means, the outer periphery of the
spring means is forced out from the inner groove of the
cover means, causing not to restrict axial movement of the
cover means so as to release the cover means from the
fastened parts. After the removal of the cover means form
the fastened parts, getting loosen or adjusting the fastening
rigidity by general tool become possible. When the cover
means is removed from the fastened parts, it is possible to
loosen or readjust fastening condition by common spanners
or like tools. Also when all said holes are abolished, the
cover may be called as a dead-lock fit type, which is
suitable when the cover must not be unfastened by all
means, and its manufacturing cost can be decreased.

Another invention 3 is characterized by that said
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sui tabl e when the cover nust not be unfastened by all

nmeans, and its manufacturing cost can be decreased. 25

Anot her invention 3 is characterized by that said 6

unf ast eni ng prevention device conprising, first

el astic body biasing whole inner surface of the

spring nmeans radial outwardl § |ocated inside of the

spring nmeans restricted by the restriction nmeans. 5
According to the third invention, since the spring

means i s biased by the fjrst elastic body radial .
TREt@ying Pree pESIN iaRv §ie GRmMATIEI M iTArEhelastic body
groove by the restriction_ neans, the spring neans is .
dptsing awkarleai im NRksi suchagkd Ohl tNensS RENGhEIGANS radial
portion projects uniformy and coaxially. 10 Wen the

covtay anghnsiacatad | ingide rferthaurspide mimern s olestricted by
nmeans slides snoothly on the outer surface of the

gprei ngstnedngnam® amsises uni f orm decrease of the

spring nmeans dianeter. Another invention 4 is _
char addecpzdinpy tohatheaithirds iqwconti o .astiRcBodine spring
di sposed between the fastened parts and cap neans,

ane aqosisebsasedhby the Gapt mlasticsbedy. ragdiat @wgvasdly at
the forth invention, in case a fastened part, e.g. a
rtivebep opibe \dfbrratsdésictiobr ani éheargh amveebyf theov@striction
means are prevented by the second el astic body, and 20
whemn hie theesp reansnea nel isasepbyatspedaftaisolpositéon and
cover neans i s popped out automatically. _

all the peripheral portion projects uniformly and coaxially.

When the cover means is put, the inner surface of the cover
means slides smoothly on the outer surface of the spring
means and causes uniform decrease of the spring means
diameter.

Another invention 4 is characterized by that said
second elastic body disposed between the fastened parts
and cap means, and compressed when the cap means is set.

According to the forth invention, in case a fastened
part, e.g. a number plate vibrates, vibration and noise of
cover means are prevented by the second elastic body, and
when the cover means is released by special tool, the cover
means is popped out automatically.

(Effects over prior arts)

As described above, according to the present

invention (first to forth inventions), the cover means is

attached to a fastened place screwed up by a bolt and nut
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(Effects over prior arts) As described above,

according to the present invention (first to forth

i nventions), the cover nmeans is 25 attached to a

fastened place screwed up by a bolt and nut 7 and the

cover neans covers at |east torque-receiving portion.

The cover neans is not providéd with anything

projected outwardly. The cover is provided with a

groove on its inner surface in which groove outer

peri phery of the 5 spring neans is engaged. Since once _ .
@vér theansaver amashesd, Cowe i At nReetntosfuegdeceiving
cover nmeans is restricted by the spring neans, cover
pearsons pldvenceder enedmg f$ omoth® roadded nyiph aedything
Due to the presence of the cover neans, it is not
poxgielnte dt o wiwerdhf astEnengoMet osqpeoysdeg geidr a2 groove
tools resulting in unfastening prevention. The
regstit & cinmar neanta cayirbew hoohogedoase @ utpro@erigh deadf the
of bolt or nut as well as on outer surface of spacers
FprAng omeeanabl dst ;eeggapedt he Simee peyépheoyvef méans is
spring nmeans. 15 Further, according to the present
iantarthed, ithei saxpassimoovdmerd ease the coveernemresans is
fromthe fastening place using holes formed on cover
Meaytsi e ab gpelsieals pronly. mAktrey, tdeveenmesnsf is hprevented
cover nmeans formthe fastening place, getting | oosen

Qle radjviagl Ao fhehkeashenengnyi piidcey 2Dulketonthe presence of
possi bl e. Also when all said holes are abolished,

the cover means, it is not possible to give unfastening

torque using general tools resulting in unfastening
prevention. The restriction means may be composed as a
groove on head of bolt or nut as well as on outer surface of
spacers so as to be able to engage the inner periphery of
the spring means.

Further, according to the present invention, it is
possible to release the cover means from the fastening
place using holes formed on cover means and a special tool.
After the removal of the cover means form the fastening
place, getting loosen or adjusting the fastening rigidity
become possible. Also when all said holes are abolished,
the cover may be so called a dead-lock fit type, which is
suitable when the cover must not be unfastened by all
means, and its manufacturing cost can be decreased.

Further, according to the present invention, since the

cover means is kept coaxial, it slides and is fitted smoothly.
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the cover may be so called a dead-lock fit type, which
is suitable when the cover nust not be unfastened by
all neans, and its manufacturing cost can be
decreased. Further, according to the present
i nvention, since the 25 cover neans is kept coaxial,
it slides and is fitted snootBly. 8 Further, according
to the present invention, in case a fastened part,
e.g. a nunber plate vibrates, vibration and noise of
cover neans are prevented by the second elastic body

and Fudiheheacowsdimgane tber piressatt b vegedpal, im case a
tool, the cover means is popped out automaticall
BRISEE nRESGERA P @\ gOF aT HEL R NE® tRi ovibriad esar Migrayion and
sectional vertical views showng first and second
aspiesd o fofcané asmeamg arevemeivem tesvilzcgsthéO0Osecond elastic
according to the present invention. Fig. 2 shows a
i @dy Vi eanandy bect i hral coertri cak ansewsofrele aspdobyarspecial
enbodi nrent of Fig. 1, a sectional vertical view of
goat|heh eemdoodd mene aca iespoppied) dwt Bilg.or@ah)calg.a
sectional vertical view of another enbodi nent 15
corresponding to d-d section of Fig. 2(b). Fig. 3
shows a plan view and front view of a holder shown in
BRI OESOR ST KON OF FHE BRASWAMGES view of a
spring ring shown in the enbodinent of Fig. 1. 20
Fig. Fighawssppantidieyss ettiohben grithgal (fiews shdwing first

and second aspects of unfastening prevention devices
according to the present invention.

Fig. 2 shows a plan view and sectional vertical view of
a cap of an embodiment of Fig. 1, a sectional vertical view
of another embodiment corresponding to Fig. 2(b) and a
sectional vertical view of another embodiment
corresponding to d-d section of Fig. 2(b).

Fig. 3 shows a plan view and front view of a holder
shown in the embodiment of Fig. 1.

Fig. 4 is a plan view of a spring ring shown in the
embodiment of Fig. 1.

Fig. 5 shows plan views of rubber rings (first and
second elastic bodies) in the embodiment of Fig. 1.

Fig. 6 is a front view of a bolt used in the 3rd
embodiment of the present invention.

Fig. 7 is a front view of a bolt used in the 4th

embodiment of the present invention.
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second el astic bodies) in the enbodi nent of Fig. 1.
Fig. 6 is a front viewof a bolt used in the 3rd
enbodi ment of the present invention. Fig. 7 is a front
view of a bolt used in the 4th 25 enbodi nent of the
present invention. 9 Fig. 8 shows a plan view and
front view of a bolt in the B8Sth enbodi nent of the
present invention. BEST MODE FOR CARRYI NG QUT THE
INVENTION 5 Fig. 1 shows schematic enbodi ments of
unfastening prevention devices according to the _
presefftigi. n¥esihoars aFipdan viay s rointsyiewpetta dfolt in the
the enmbodi nent, and Fig.1l (b) shows second aspect. In
t9ter Bohbowiingedt avfi hige, prékenteirenentomave |i ke
nunbers and thereby elimnate duplicate 10

expl anations. As shown in Fig. 1 (a), in the
unfastening prevention device | which is first aspect
BB MUDE FIDBRS©ARRWVNG i Ot T al Has tidNV BN Tie@ms
(place) for fastened parts 4, 5 is conposed by a bolt

2 and Rigiut! 3shangs asepwanaelenembbddimentsapféunfastening
covers a head 2b of the bolt 2 fromone ( upper ) end

qireé Atidmed 8ei et endicng dipgetoatidel preseditr esveortson. Fig.
of the bolt 2, i.e. fromthe side of proxinml end of

thea Podthoks fireer axpdeceodf tihbe exap cdimendr anareRig.1(b)
or cover neans) opens downwardly via a w dened part

6¢n Oy svhsele gh aned €p 20, i ncrrpashe afollbwiors dowwings, like
axi ally downwardly al ong the

elements have like numbers and thereby eliminate duplicate
explanations.

As shown in Fig.1(a), in the unfastening prevention
device 1 which is first aspect embodiment of present
invention, a fastening means (place) for fastened parts 4, 5
is composed by a bolt 2 and a nut 3, and a cover element
i.e. cap 6 covers a head 2b of the bolt 2 from one ( upper )
end of axle line 2a extending upper and lower directions of
the bolt 2, i.e. from the side of proximal end of the bolt 2.
Inner surface of the cap 6 (cover element or cover means)
opens downwardly via a widened part 6c of which diameter
increases as it goes down axially downwardly along the
axle line 2a to its one (lower) end (the widened part 6 being
a quasi taper slightly projecting inwardly in ark as shown in
the drawing or in perfect taper), and is closed at another

(upper) end forming a bottom 6d. From the bottom 6d,

nothing projects outside (upper side) axially along the axle
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axle line 2a to its one (lower) end (the w dened part

6 being a quasi taper slightly projecting inwardly in

ark as shown in the drawing or in perfect taper), and

is closed at another (upper) end formng a bottom 6d.

From the bottom 6d, 25 nothing projects outside (upper

side) axially along the axle 10 |ine 2a. Once the cap

6 is fixed, a spanner or other general tool can not

be approached and be actuated to the fastening torque
receiving part, i.e. at least to the head 2b of the

bhimé 2a. TDeacmthé cap IBeidridwiety asspacweledwiothedngeneral
annul ar groove 6a on the inner surface. Between an

aoicdr cawr f ace obet happap &ched geoale bBn, adleratede to the
provided plural, for exanple four pin insertion holes
§lasaparingeqoabue meciaivingepanrti dl ediate¢eash. tavdre dapad 2b
6 is fully covered on the fasteni ng nmeans, groove 6a

&f the BaNt R opFesesdP @ninlQhanmirleavirgy deverdaifedmdith an
on an outer surface of a holder 7. The holder 7 is
H5R038E §ebveenszearh Ah ofiner mitfazeandB etwepperan outer
surface of the fastened part 4 as if it is a conmon

Ny fla MESBer thantds Br avmdedyned e abtaapehed epaaite 7provided
which functions as an introducing guide to secure

GeRire 1, No LS RERT I fofurt pa nwii Heeedi domr hobes wben apert equal
cap 6 is being attached. Between groove 6a of the cap

G raRqr g1 RME eftial dirBethehdemwher el 8 Isafsipyi agvered on
ring 8 (resilient material). Between an inner surface

ofh & 'y St ity th8@ rfs 26¢ 0B WPOVBa 78f tofe tdwep Bl dppokes to an
an elastic rubber ring 9 (first elastic body)
annular groove 7a formed on an outer surface of a holder 7.
The holder 7 is disposed between head 2b of the bolt 2 and
an upper surface of the fastened part 4 as if it is a common
metal washer, and is provided with a tapered part 7c which
functions as an introducing guide to secure centering
posture of the widened part 6c when the cap 6 is being
attached. Between groove 6a of the cap 6 and groove 7a of
the holder 7, there is a spring ring 8 (resilient material).
Between an inner surface of the spring ring 8 and groove 7a
of the holder 7, an elastic rubber ring 9 (first elastic body)
is disposed.

In case of unfastening once attached cap 6 at an
attaching factory, an exclusive special tool 10 is disposed
as shown in Fig.1(a), each pin 10b of four nail arms 10a is

adjusted to enter the pin insertion hole 6b, diameter of the

spring ring 8 is decreased by pins 10b from outside caused
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20 i s disposed. In case of unfastening once attached

cap 6 at an attaching factory, an exclusive speci al

tool 10 is disposed as shown in Fig.1l (a), each pin

10b of four nail arnms 10a is adjusted to enter the

pin insertion hole 6b, diameter of the 25 spring ring

8 is decreased by pins 10b frfim outsi de caused 11 by
turning a mani pul ation part 10c and the spring ring 8

is pushed out inside the groove 6a, thereby the cap 6

is automatically popped up by up to that tine

tomuessnd acihaahipubatiprilp dsteddial ahdsthe bpding 6ing 8 is
As shown in Fig. 1 (b), unfastening prevention device

blu siseglecontl aspaté ¢hieodgneoveof6ahetipeesbryt the cap 6 is
invention, a cap 16 is engaged fromdistal end 2c of
témdqglattiaaulydegsof)blw capdibyomp hes hokdetime scompressed
di sposed between | ower surface of the fastened part 5

G JtiE BodnN1inpse cowd @dastdc dfodihp. cap 16 is
provided with an annul ar groove 16a, and spring ring

8 is pu§ Belowan ihheigr.aone, 16afasdeqingvepriaveatidhedevice
hol der 7 to effect fastening of the cap 16, above

W chsi § eldith §agBpactt ben Bald eBDtoDfthid Ppre$aht Tapention,
16 is also provided with sane pin insertion holes 16b

a Php 18 wS@h?ia@b@oﬂr%sn%i@tfa_lt ey & ac 6of Ahotd®im af under
the cap 16 in hi's enbodi ment is provided with a bolt

ST oY PG R 16rht tRbPdEaR Whi ¢ disipdseld Betwledhe lower
bolt 2 is inserted. Even when distal end 2c of the

boliFf o b SoMTheY ¢ sitBnlte Pt 5'@d nut 3. An inner surface
of the cap 16 is provided with an annular groove 16a, and
spring ring 8 is put between the groove 16a and groove 7a
of the holder 7 to effect fastening of the cap 16, above
which is the same as the embodiment of Fig.1(a). Cap 16
is also provided with same pin insertion holes 16b as pin
insertion holes 6b of the cap 6. A bottom of the cap 16 in
this embodiment is provided with a bolt insertion hole 16d
through which distal end 2c of the bolt 2 is inserted. Even
when distal end 2c of the bolt 2 is entered in the boit hole
16d, distal end 2c is designed not to protrude outside the
hole along axle line 2a. When axial height of the cap 16 is
increased, or distal end 2c of the bolt 2 is shortened, cap 6
shown in Fig.1(a) which is not provided with bolt hole 16d
may be used instead of cap 16. Reference numeral 16c is a

widened part.

As shown in Fig.1, when the caps 6, 16 are engaged
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16d, distal end 2c is designed not to protrude outside

the 20 hole along axle Iine 2a. Wen axi al hei ght of

the cap 16 is increased, or distal end 2c of the bolt

2 is shortened, cap 6 shown in Fig.1l (a) which is not
provided with bolt hole 16d nmay be used instead of

cap 16. Reference nuneral 16ci2s a w dened part. 25

As shown in Fig.1l, when the caps 6, 16 are engaged 12

on the fasteni ng neans, grooves 6a, l1l6a of the caps 6,

16 and groove 7a of the holder 7 are tightly

amnée ddshgnting nspeingy girog V& s Haal 16aveldetheataps 6, 16
axial line 2a of the caps 6, 16 are prevented thereby

caps GrodGecdm ft the Bdldleen7oatre Evghtlwheorsoested by the
torque around the axle line 2a is actuated outer

spfiage rohgt I, capial6, mbe.e meindpiaig ngcaxsal beneeeda of the
grooves 6a, 1l6a and outer surface of the spring ring

& Ppsbet ween armepreveinded ahdrebgpeaps réng18 a@ah not be
groove 7a of the holder 7, causing the caps 6, 16 run

itdlkd n IO andEMEN twhEte semir egequed drourdcthéoakhe line 2a
hol der 7. If sone torque is transmtted to the hol der

s bttLatBat oRassi Bugfate braearidaperguel 60 siépdiRly occurs
of the bole 2 or nut 3, unfastening of the fastening

Bangeleh eife6vbelea preganted olbet heuefbodi m¥ntheofspring
Fig. 1, untfastening prevention is 15 effected at one

7S, § 1 Serdeloabe baageongiinelsermlgfeno o ene
S§d8Sve 7a of the holder 7, causing the caps 6, 16 run idle,
and the torque is prevented to reach to the holder 7. If
some torque is transmitted to the holder 7, it is not possible
to transmit torque to head 2b of the bole 2 or nut 3,
unfastening of the fastening means is effectively prevented.
In the embodiments of Fig. 1, unfastening prevention is
effected at one side, i.e. head 2b of the bolt 2 or distal end
2c, the unfastening prevention may be effected on both
sides.

Fig. 2, Fig. 3, Fig. 4 and Fig. 5 show the cap 6, holder
7, spring ring 8 and rubber ring 9, elastic body 11 of
Fig.1(a) respectively. In Fig.2 and Fig.3, (a) shows plan
view and (b) shows sectional elevation view. Fig. 4 and Fig.
5 show plan views.

As shown in Figs.2(a), 2(b), cap 6 is generally
cylindrical and made of metal such as iron (ferrous

material) and axially one side is open and other side is
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Fig. 2, Fig. 3, Fig. 4 and Fig. 5 show the cap 6,

hol der 7, spring ring 8 and rubber ring 9, elastic

body 11 of 20 Fig.1 (a) respectively. In Fig.2 and

Fig.3, (a) shows plan view and (b) shows sectiona

elevation view Fig. 4 and Fig. 5 show plan views. As
shown in Figs.2(a), 2(b), capl® is generally

cylindrical and nade of metal such as iron (ferrous

25 material) and axially one side is open and ot her

side is 13 closed. In the inner surface close to the
apesiedy éndthehénnamnsiuf ageo®ie s&a tios ther menigr gind, the
pin insertion holes 6b are forned between the groove
Ganmantaou ey oser Bacés atormegul aP loretupirerigsieirdlon holes 6b
intervals. The open end inner 5 surface of the cap 6

iz epriovirded wbehwa armpéhe( wgrdemed Bt angc)oupaer surface at
di aneter of which increasing as it goes to the

TR Y. birod mdereortdal $hbheevahe. i nnEhedi apgrer gid  inner
the wdened part 6¢c is largest at the open end, it is
ensiflace colehed carp thesopreniderd phidhy aotaplee swideged part
ring 8 when 10 the cap 6 is going to be covered. Under

téhe) cionslét i anapeter tde whieh pecirpleripgfashét spoesg to the
ring 8 is covered by the opening part (w dened part
Gepenihgn the Beheomubsrds, diaoer e itrineew deaete fmrtof the
6¢c slides on the outer periphery of the spring ring
8vidBaR d heaott et dsamatrgesaf 45 tihe speimgenidngi8 is easily
decreased and finally the spring ring 8 engages in
thgvareave math &ubetepebigrhphergf dfhehgprdprgng ring 8 when

the cap 6 is going to be covered. Under the condition that
the outer periphery of the spring ring 8 is covered by the
opening part (widened part 6c¢c), when the bottom 6d is
hammered, the widened part 6c slides on the outer
periphery of the spring ring 8, then the outer diameter of
the spring ring 8 is decreased and finally the spring ring 8
engages in the groove 6a. Outer periphery of the spring
ring 8 engages in the groove 6a. When the spring ring 8
engages in the groove 6a, pins 10b ( Fig.1(a) ) are pressed
inside the pin insertion holes 6b against the outer surface
of the spring ring 8 causing decrease of the diameter of the
spring ring 8 and disengage the spring ring 8 from the
groove 6a.

As shown in Fig.2(c), the cap 6 has no holes like pin
insertion holes 6b of Fig.2(b) thereby making it as a

complete lock up type. This lock up type is suitable for a
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ring 8 engages in the groove 6a. Wen the spring ring

8 engages in the groove 6a, pins 10b ( Fig.1 (a) )

are pressed inside the pin insertion holes 6b agai nst

the outer surface 20 of the spring ring 8 causing

decrease of the dianmeter of the spring ring 8 and

di sengage the spring ring 8 ffé4mthe groove 6a. As

shown in Fig.2(c), the cap 6 has no holes like pin

i nsertion holes 6b of Fig.2(b) thereby making it as a

25 conplete lock up type. This lock up type is

faisttailia gf oneanist whschnisgo begedwhiodhtdsbeblunf@strned by
to be unfastened by all nmeans. This type is able to

cel¢ rmasen § hel byt Usi ap | ecoet dasrie@s asthasiasi wfacturing
As shown in Fig.2(b), outer surface (upper surface) of

T ot aeM 6W afs bles Kdpeb is provided with a shallow
recession 6e , round for exanple, in which recession

6e a skal sBOwminh Figr. 2¢banmd eté ogourferde i (s @p eachedface) of
by nmeans of both side adhesive tape. The seal is not

abbedra bd péelresl cdp 6 eseprosiide chavity, asehdliabi Fetcession
of the seal increases. 10 Al though the groove 6a in

fBg. 2(Pduhd &mmea(amgﬂe,sm\/\mhimﬁ:i@@édbjon 6e a seal 20
intermttent grooves 6a with short circunferenti al

hengi FaH sDesep l@nnufgajlmam riegdteachied esyahseand af both
spring ring 8 nade of piano wire with ark projections

?ﬁogel"gé‘ﬁﬁ@shvet ms;;@r.oovrqrﬁe 6se Ry sbdraiserblelGoAbeshpemied off
g. 3, hol der Is generally annul ar and
even using nails, so durability of the seal increases.

Although the groove 6a in Fig.2(b) is annular, as
shown in Fig.2(d), intermittent grooves 6a with short
circumferential length disposed annularly at regular
intervals and a spring ring 8 made of piano wire with ark
projections 8b engaged in the grooves 6a may be used.

As shown in Fig.3, holder 7 is generally annular and
made of metal such as iron. The holder 7 is provided with
groove 7a on the outer surface, a central insertion hole 7b
to be inserted by shank of the bolt 2, and tapered part 7c
located at one end. Inner periphery of the spring ring 8 is
engaged in the groove 7a. The spring ring 8 is designed to
almost completely enter in the groove 7a when outer
surface is compressed radially inwardly. Namely, groove
7a of the holder 7 functions as a restriction means to
restrict the axial movement of the spring ring 8. When

attachment of the cap 6 is completed, although widened
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made of nmetal such as iron. The holder 7 is provided

W th groove 7a on the outer surface, a centra

insertion hole 7b to be inserted by shank of the bolt

2, and tapered part 7c |ocated at one end. Inner

peri phery of the spring ring 8 is 20 engaged in the

groove 7a. The spring ring 8 18 designed to al nost
conpletely enter in the groove 7a when outer surface

is conpressed radially inwardly. Nanely, groove 7a of

the holder 7 functions as a restriction neans to

mesttr i 6C tde ARealcapvefembaotst Her spmR@s eiSngwsth Wren small
25 attachnment of the cap 6 is conpl eted, although
viléarech d& |efitt agaiofs tt hbecdpperabdit past dppoBesimmiehject of
a small clearance left against the tapered part 7c,

rthien thpece dof parrhe Zapdsedtpargtatolize t dhst apiastrge (keep
the posture (keep <centering position) of the cap 6

due htarine wapitabhachifnghes gpapcédwwrings tdtwwaaipn attaching
Fig.4, spring ring 8 is made of netal plate such as
iproc@datre. annual ly, and is provided with an opening

8a, a cut part in circunference. D aneter of the
springAsisi@odn snshogtenadphincoimyeBsisomddenof metal plate
radially 10 outward positions (for exanple from four

ROSERI 0A§ dronreplats iavimuedly) . adebnis elmesyite thewith an
conpression force, the spring ring 8 returns to its
fépen¢agdigd o 8Mtw'ﬁd¢mi ng ciheuinfeeevale ofDidmeter of the
openi ng, inner periphery of spring ring 8 may be

egAgRy Fih@reove &heoftdhmedhdbgecompPassion from radially

outward positions (for example from four positions at
regular intervals). Upon releasing the compression force,
the spring ring 8 returns to its free condition. By widening
the interval of the opening, inner periphery of spring ring 8
may be engaged in groove 7a of the holder 7. Once
engaged in the groove 7a, interval of the opening 8a
returns to its free condition.

As shown in Fig.5(a), rubber ring 9 is a sample of
flexible ring made of elastic material. In the embodiments
of Fig.1(a) and Fig.1(b), spring ring 8 is set after rubber
ring 9 is set in groove 7a of the holder. According to the
existence of rubber ring 9, spring ring 8 is set in an
accurate center thereby equal radial amount of the outer
peripheral portion of spring ring 8 is kept projecting. When
spring ring 8 is compressed from outside and shrunk in

diameter, rubber ring 9 is also compressed and shrunk
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15 engaged in the groove 7a, interval of the opening

8a returns to its free condition. As shown in

Fig.5(a), rubber ring 9 is a sanple of flexible ring

made of elastic material. In the enbodi nents of

Fig.1(a) and Fig.1 (b), spring ring 8 is set after

rubber 20 ring 9 is set in gro®ve 7a of the hol der.
According to the existence of rubber ring 9, spring

ring 8 is set in an accurate center thereby equa

radi al amount of the outer peripheral portion of

speiviagr iroo te ksepingrojregt 8nfor Wiehorematiog.ri hgsdead of
is conpressed fromoutside and shrunk in 25 di aneter,
rupesr riiRg 9,1 othleso ptaspressied tameshrivnk, mEy or may not
| eaving roomto spring ring 8 for deformation. Instead

e usder ring 9, other plastic elastoner ring may or

may not be used. As an exanple, rubber |ike elastic

body s i#npsruintpte, Fubbdr ailkcenéradtismpoldynal1 islpapvided
fixed on an inner surface of cap bottom 6d by for

BN RN £ d¥h {Y i desaRdhesiive 1bape Xgwt onshewihn&eiurface of
slightly (for exanple 0.8 mr) conpressed condition

48 'bbh@ ROBEI Blyi r Of x SAD e BV ishd ey eevieisBve tape (not
urging the cap 6 upwardly thereby elimnating

ahace kl&pbe%\nmtt@prdfag rd 0imb l@ndohel dgm ) 8bhpressed

So pr'eventi ng ering and noi se caused by

a
el Sty nmleshest codalinslispproceaure
SEEYIRY 1Y &l pCh NG dimyenndre¥ Pl kliminating clearance
between spring ring 8 and holder 7 and also preventing
chattering and noise caused by vibration of cap 6. If the
elastic body 11 is made of soft silicon rubber, long and
stable elasticity is secured. By selecting diameter of small
hole'11a,reacﬂor\forcefronuelasﬂc body 11 to the set cap
6 is adjusted at most suitable value thereby improve
manufacturing efficiency. Among alternatives of elastic
body 11, thin wave annular spring or plural dish shaped
springs piled by turns may be employed

Fig.6 shows a bolt 22 to be used in the third
embodiment of the present invention. In this embodiment
bolt 22 is provided with a flange 22d in a head 22b
integrally, and a groove 22e farmed around the flange 22d
restricts spring ring 8 shown in Fig.4. Namely, instead of

using separate holder 7 of embodiment shown in Fig.1, bolt

22 itself has a function of restricting means to restrict
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hole 1 1 a, reaction force fromelastic body 11 to the

set cap 15 6 is adjusted at nost suitable val ue

t hereby inprove nanufacturing efficiency. Anbng
alternatives of elastic body 1 1 , thin wave annul ar
spring or plural dish shaped springs piled by turns

may be enpl oyed. Fig.6 shows B/ bolt 22 to be used in

the third 20 enbodinment of the present invention. In

this enmbodiment, bolt 22 is provided with a flange

22d in a head 22b integrally, and a groove 22e farned
apming tregf 18angd readisr ésndi cifs grovg 2idey ef sHewge 22d,
in Fig.4. Nanely, instead of using separate holder 7

afp rénigodii mgnt8 sisowm g agBidg. &, rbol tis23h2eaidesd| pnha sjal end
function of restricting neans to restrict 17 spring

g 6f the thok Rindaofd gapve XetdtcHedgen2bbe bolt head
spring ring 8 is engaged, a nut is threaded on distal

awh 2amef ddefipstt e?Ppodithemp Showrmt trached. baj heo form
bolt head 22b same as first enbodi nent shown in Fig.

LB stenfrog Mréventiant energ prevention neans. Fig. 7
shows a bolt 32 used in fourth enbodinent of this

i nventp ign.7 Towoss facBotend er uafediend f2brigf eéfmbddiment of
32 is provided wth, for exanple, a hexagonal hole 32d

ttiiieUOHy Bhittdnt Orvp BBYfHEeappirited bd hazdB2b of the bolt
| oosen by 10 a hexagonal rod wrench. In this

ePOds Moy il edf OQN Eh 32For dé ke pye f oamedk xagoner hole 32d
surface of head 32d of the bolt 32 restricts spring
NS Bg BN chnt &t Jud. nNayeb ¥, appTRe@std Fasten or loosen by
a hexagonal rod wrench. In this embodiment, a groove 32e
directly formed on outer surface of head 32d of the bolt 32
restricts spring ring 8 shown in Fig.4. Namely, same as the
embodiment of Fig.6, instead of using separate holder 7 of
embodiment shown in Fig.1, bolt 32 itself functions to
restrict spring ring 8 and a nut is threaded on distal end
32c of the bolt 32, thereby attaining unfastening prevention
by attaching cap 6, same as first embodiment shown in
Fig.1(a).

Fig.8 shows a nut 43 used for the fifth embodiment of
this invention. The nut 43 of this embodiment comprises a
head 43a and a hollow skirt 43b. Outer surface of the
hollow skirt 43b is provided with a groove 43c, in which
spring ring 8 shown in Fig.4 is engaged. According to this
construction, unfastening prevention is attained by covering

the cap 16, same as second embodiment of Fig.1(b). The
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enbodi nent of Fig.6, instead of using separate hol der

7 of enbodinent shown in Fig.1l, bolt 32 itself

functions to 15 restrict spring ring 8 and a nut is

threaded on distal end 32c of the bolt 32, thereby

attai ning unfastening prevention by attaching cap 6,

sane as first enbodi nent showhg8in Fig.1 (a). Fig.8

shows a nut 43 used for the fifth enbodi nent of 20

this invention. The nut 43 of this enbodi ment

conprises a head 43a and a hollow skirt 43b. Quter

sSdiefaaaef afsinige nuoldsowe gleistridion smprans deinwbehudilized on

groove 43c, in which spring ring 8 shown in Fig.4 is

aimgaged. WAtk ofil dinge toy trhakingoasgraotvieomn thealeang ag

prevention is attained by covering 25 the cap 16, sane

as secAltt cughdimreab oafe Fémblo ¢ i enkise a&rtsalem'df peripheral

using nut as a restriction nmeans can be utilized on

A?reo@vb o & It efdecinge gbin meki pgreplgeopvef dhet b@rihgngmg 8 are
t hough i n above enbodi nents, parts wth periphera

aj 9eve fzorwagtadvi 8gdi rmeSpraaierphma/yobet heilger ity make an

ring 8 are 5 used, a washer and a spacer may be piled

t&n AR Eradp a@%nub@feSFQﬁrﬁdﬁog rtesppedgpgotve .t he groove.

| NDUSTRI AL APPLI CABI LI TY The present invention is

applicable using bolts and 10 nuts etc. in nechanica

fasteni ng places such as fastening of nunber plate to

bUNBRY SATR PAILOAPIP | eS8 AB ASKTEWI Ng of pole base plate
to anchor nuts or anchor bolts, fastening in

The present invention is applicable using bolts and
nuts etc. in mechanical fastening places such as fastening
of number plate to bumper of automobiles, fastening of pole
base plate to anchor nuts or anchor bolts, fastening in

construction sites of iron towers or buildings and fastening

parts to railroads or some structures.
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construction sites of iron towers or buildings and
fastening parts to railroads or sone structures. 1.

Unf ast eni ng prevention device attached to screwed up
fasteni ng means conprising: 5 a cap (6) covering at

| east torque-receiving portion fromaxially one side

of the fastening neans and bef®g provided with a

groove (6a) on its inner surface and a w dened part

(6c) on its inner surface close to its opening end of

whi ch inner dianeter gradually increases as it goes

10 to the opening end; a sPliAbMiEeans (8) bi ased

outwardly so as to engage its outer periphery into

the groove (6a) forned on the inner surface of the

cap (6), being able to slide along the inner surface

of thel cap Ubjaswerpigf orptdeegtioove (Bayice ea sttdctted o
being able to decrease its dianmeter due to conpression
fysrewedsugef dyté henpi fheredspeomigGisingnd a

restriction nmeans for the spring neans axially

restrigteag t(gy guvegingaas toamsnveorgudireasianhgg portion
prevention device as clained in 20 claiml1l, said cap

(febm Satiially noheprgdigledf wihb [Flagtanihg emedlb) and being
penetrating fromouter surface to the groove (6a)

fcfﬂ*dmm@@ Wiehi negreviieacesa. onfast anirmer pseveateorand a
evice as claimed rn claiml or claim2 conpri sing,

f\é{f@én@oaﬁiérq bedy 69) itd asingr sAbridhd ecliowertsutacgening
of the spring neans (8) radia

end of which inner diameter gradually increases as it goes

to the opening end;

a spring means (8) biased outwardly so as to engage
its outer periphery into the groove (6a) formed on the inner
surface of the cap (6), being able to slide along the inner
surface of the cap (6) except for the groove (6a) area and
being able to decrease its diameter due to compression
from outside by the widened part (6c) and

a restriction means for the spring means axially
restricting the spring means to move.

2. Unfastening prevention device as claimed in
claim 1, said cap (8) is or is not provided with plural holes
(6b) penetrating from outer surface to the groove (6a)
formed on the inner surface.

3. Unfastening prevention device as claimed in
claim 1 or claim 2 comprising, first elastic body (9) biasing

whole inner surface of the spring means (8) radial



20 outwardly |l ocated inside of the spring neans (8)
restricted by the restriction neans. 4. Unfastening
prevention device as clained in anyone of above

cl aims conprising, second elastic body 5 disposed
bet ween the fasteni ng neans and cap neans, and
conpressed when the cap nmeanf0s set.

outwardly located inside of the spring means (8) restricted
by the restriction means.

4. Unfastening prevention device as claimed in
anyone of above claims comprising, second elastic body
disposed between the fastening means and cap means, and

compressed when the cap means is set.




