FASTENER The present invention relates to a synthetic resin fasé% UsHE
to attach tags and | abel s indicating the price and quality to nerchandi se,
seal”t he covers of instrunents and nmeters, connect together a pair of 5
slhﬁﬁtfs and sandal s, and close the noutth of bags. Many patent applications
have been filed regardi ng such fasteners, and the United States Patent No.
1,240, 183 may be cited as an exanple. The fastener 11 disclosed in the
above U. S. 10 patent, as shown in Figures 1 and 2, consists of a
filament 12, a socket 14 secured to one end of the filanent 12, and a head
13 secured to the other end of the filament 12. Such fasteners nmust be very
smal | because the snmaller and the | ess conspi cuous the 15 f ast eners,
the nore easily and clearly the&asTENERD | abel s can be seen. The fastener
shown in Figures 1 and 2 has tfAe TolTow ng di nensions: a = about 1.5 mm

b = about 2.5 nm c¢ = about 0.8 mm d = about 140 mm 20 e
= about 5 nm f = about 3.5 nm g = about 2 mm -2- As shown in
Figure 3, the head 13 is inserted into an insertion hole 15 of the socket
14 and passed

The present invention relates to a synthetic
resin fastener used to attach tags and labels indicating
the price and quality to merchandise, seal the covers
of instruments and meters, connect tcgether a pair of

5 slippers and sandals, and close the mouth of bags.

Many patent applications have been filed regarding
such fasteners, and the United States Patent No.
4,240,183 may be cited as an example.

The fastener 11 disclosed in the above U.S.

10 patent, as shown in Figures 1 and 2, consists of a
filament 12, a socket 14 secured to one end of the
filament 12, and a head 13 secured to the other end of
the filament 12. Such fasteners must be very small

] because the smaller and the less conspicuous the

15 fasteners, the more easily and clearly the tags and
labels can be seen. The fastener shown in Figures 1 and
2 has the following dimensions:

about 1.5 mm, b

about 0.8 mm, da

about 5 mm b 4

about 2 mm.

about 2.5 mm,
about 140 mm,
about 3.5 mm,

20
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t hrough an insertion wall 17 of an annular flange 16 fornmed in the
insertion hole 15 until it engages with 5 the annular flange 16 as showa in
Figure 4. The fastener 11 is formed of synthetic resin such as nylon and.,
pol ypropyl ene in one piece, so that a | arge nunber of fasteners with the
sanme quality can be produced. The fastener 11 is very snmall and sl ender and
10 thus easy to attach to nerchandise.2 4t is also good in ternms of design
and therefore, in recent years, consunmed in large quantities worl dw de.
However, when such fasteners are to be attached to a | arge nunber of
articles at a tinme, thésishoyn o Rignslbnethe ikead (13 imecinsentedt 12
(Figures 1 and 2) is stretched tqQ make it fine and stronger after_being

formed of syAPfe: A& ARSSTtigm folfilyy afakdie ARCKAT tHe and #FFY process,
the fasteners_11 are packed 2Q intq.b , for-examl e 1000 pieces a bag
W th the headbTORSh AOARRTFIAR LY N i (ARt TP Roand the
sockets 14 on_the .inlet, side. wever, singe the . head 13 has two .engagenent
ool ections. f8EHeg Tey en Thisc iR rard AL S DI nd s T
Furt her moge, ?x%rrgn?xhll%?e&tlﬁnw 1%°as shickn S Fidor LYy ved by nmoisture
absorption after Stréetching :

The fastener 11 is formed of synthetic resin

such as nylon and polypropylene in one piece, so that a

iarge number of fasteners with the same quality'can be

- produced. ' The fastener 11 is very small and slender and hd
10 thus easy to attach to merchandise. It is also good in
terms of design and.therefore, in iecent years, |
consumed in large quantities worldwide.
However, when such fasteners aré to be
~ attached to a large number of articles at a time, the
15 following problems arise. |
(1) The filémeht.lz (Figures 1 and 2) is
stretched to make it fine and stronger after being 
‘it

formed of synthetic resin. After being taken out of
the.stretching process, the fasteners 1l are backed
20 into bags, for -example 1000 pieces a bag with the heads
l3:aligned and put on the bottom side of the bag and
the sockets 14 on the inlet side.
HoweQer, since the héad 13 has two engagement
projections 18, 18, the fasteners 1l are easily caught

25 by others. Furthermore, some filaments may get



or by distortion during nolding, whicch makes troubl esome the work for
.aligning the ingivfdual fasteners that are in disarray when taken out of

t he#Stretching process 5 and packing into a bag. (2) Wen the fasteners are
t o- B attached to merchandi se, a nunmber of fasteners, about 50 pieces, are
taken out at one tine froma 1000-pi ece bag. As nentioned above, the
fasteners are packed in the bag 10 with-tge—sockets 14 aligned on the inlet
side of the bag, but since the engagenent projections 18 project fromthe
heads 13, a nunber of other fasteners get entangled with those bei ng taken
out and are al sosfligivtlgutureedt ber moiishureoabsonpeided atfaelre straledichdmig. 15
As a result, a group of fasteners taken out have to be realigned, with the
socket s di sposedoat byhdisbpr tliiomedurd ngheofldd ngt,t sbliichg makesa taoubi esome
efficiency. (3) Froma lunp of about 50 fasteners taken 20 out of the bag,

i ndi vi dual fastetbeswark fpzkedigpiogetbp dndivdduade fapteners2thag sxeket
14 is picked up by fingers. However, in this case also, the entangl enent
bet ween the engadBnBABAEEEYcWhESNEaleRaaPEc At theagsraitchinge OFOCRSS
engagenent prgjections _and sockets kes it 25 difficult to swiftly pick up
t he fastenerssonéngypﬂﬁg?nﬂs18tPe§ugggrhe work efficiency is affected

adversely. (2) When the fasteners are to be attached to
merchandise, a number of fasteners, about 50 pieces,
are taken out at one time from a 1000-piece bag. As
mentioned above, the fasteners are packed in the bag

‘10 with the sockets 14 aligned on the inlet side of the
bag, but since the engagement projections 18 project
from the heads 13, a number of other fasteners get
entangled with those being taken out and are also drawn
out together with those intended to be taken out.

15 : As a result, a group of fasteners taken out
have to be realigned, with the sockets disposed at the
top, lowering the tag attaching preparation work

-/ efficiency.

(3) From a lump of about 50 fasteners taken

20 out of the bag, individuél fasteners are picked up one
by one for use. As in (2), a socket 14 is picked up by
fingers. However, in this case also, the entanglement
between the engagement projections of adjacent heads or
between the engagement projections and sockets makes it

25 difficult to swiftly pick up the fasteners one by one.

As a result the work efficiency is affected adversely.



-4- (4) As shown in Figure 4, the engagenent projection 18 has a sharp edge
at the end, so that the engagenent projections 18 can securely be | ocked .
with the annul ar flange 16 that has annul ar engagenent 5 surfaces 16a anq)w;
16b at its top and bottom The sharp edges of the engagenent projections = - -
18, however, may injure the fingers of the operator. (5) The engagenent
projections 18 will easily catch and‘dﬁﬁﬁge fi ber products. 10

(6) As nentioned above, the fasteners should be as snmall and fine as

i ble. Ho , th d. 13, d | bed ab has el asti t
Do) ect | ons 15 pr ot rodi (4 1 FORTRET G ERATA boF2S CoPERREREbE et ur al Ly
th j ecti . { h t t d 13
and the sockeiopre e T Had | el RS 8 Gads B CEnt e EREr

d the socks IR ha'T1R hede i g7 beehr ter
[ Title chancE opobimn’ et ieckddhg 1Y &' ety Ye SobRETIREER %) 2,50

5 passed thiaDRie AAodOld Aa0idd Aol ahaedf formed in

the insertion hole 15 of the socket 14, the engagenent o] ections 18 that

are nor malgl y shlr¥=R@00%% A Gl etk Oft$atdp Uhd MO idiR. Nedke 18nab)! € being
25 inserted. Therefore, the finer the neck 19, the
edges of the engagement projections 18, however, may
injure the fingers of the operator. '
(5) The engagement projections 18 will easily
catch and damage fiber products.

10 (6) As.mentioned above, the fasténers should
be as small and fine as possible. However, the head 13,
as.descfibed above, has elastic engagement projections
18 protruding from the rear end thereof, so that
structurally the projections 18 must bear the

15 engagement force between the head 13 and the socket 14.

" This means that the head 13 can hardly be further
reduced in size. The socket 14 into which the head 13
is inserted has also little chance of being reduced in. ot
size.

20 (7) .When the head 13 is passed through the
annular wall 17 of the annular fiange;lG formed in the
insertion hole 15 of the socket 14, the engagement
projections 18 thaﬁ.are normally flared open aré :
élosed or settled onto the neck 19 while beihg

25 inserted. Therefore, the finer the neck 19, the



-5- easier it will be to fold the flared engagenent projections 18 to
provide a smaller distance between the tips of the projections. However,
singﬁ%}he neck 19 is not subjected to 5 the stretching process, it is
sigm¥icantly fragile conpared to the filanment 12 that were reinforced by
stretching. Therefore, reducing the dianeter of the neck 19 will result in
reduction in the strength of the head 13. 51Q On the ot her hand,
since the engagenent projection 18 is a part that bears the tension that
acts on the filanent, i.e., the engagenent force between the head 13 and

the socket 14, thasgegagenwillpbej €6t fondl@heafbarelicengdgeineniner. 15
(8) While thickening the neck 19 will increase the strength of the head
13, it renders dptbdifjeatiohbelBokdi pgovoidehe Emalidreddageneet bptepeat ithes
18, increasing the resistance against the head and the projections passing
t hrough t he annutips20fwbhé projeekivhen the engagenent projections 18 are
formed | arger, the engagenent force will increase. However, it also

i ncreases the resistance alawav¥eryheipeej sbei naskpilsirgnetkr subbecked to

annul ar wall 17 of the 25 annular flange 16. Making _the engagenent
proj ecti ons the stretching process, it is significantly Iragile

compared to the filament 12 that were reinforced by

stretching. Therefore, reducing the diameter of the
o neck 19 will result in reduction in the strength of the
~ head 13.

10 On the other hand, since the engagement
projection 18 is a part that bears the tension that acts
on the filament, i.e., the engagement force between the
head 13 and the socket 14, the engagement projection 18
cannot be made thinner.

15 (8) wWhile thickening the neck 19 will
increase the strength of the head 13, it renders
difficult the folding of the flared engagement

-/ projections 18, increasing.the resistance against the
head and the projections passing through the annular

20 wall 17.

| (9) When the engagement projections 18 are
formed larger, the engagement force will increase.
However, it also increases the resistance against the

projections passing through the annular wall 17 of the

25 annular flange 16. Making the engagement projections



a

-6- 18 smaller will render the passage through the annular wall 17 easy,

but reduce the engagement force. (10) Ml ding of the engagenent projecti:ons
18 requires a nmold with high precision, the manufacturing 5 of which isy,,
costly. A primary object of the invention is to provide a fine and thin.-
fast ener whose head and socket are reduced in size. A second object of the
I nvention is to provide 10 a f ast enér 8Tose head is smaller than that of a
conventional fastener but nDre Securely fastened in the socket. A third

bj f th f wh |

?SJSFSE aﬁ?et ﬁggl REAT18%, Wi 1 2aP 3»%%@@%%&%% S B et i

obj ect of the igvgqt Eggx Eh %\G% d aes rs S ch\ﬁangadent hat they can be
ge § r ﬁhg?

neatly allgnga arra oup can easily be

| oaded into a bag; tha gr r f t he
bag cont ai ni ng fast enei(sa\)vl t Etdq'%ﬁre%c%)t ﬁ%l% %a?t%%ners‘%g@ gi cauq#% by t hose
fasteners intgpdedetOabol Bk el el g BrichAls 0l 't m&&&{&m&en out -

can each be p| up one by one.
5 of which is costly.

A primary object of the invention is to.
provide a.fine and thin fastener whose head and socket
are reduced in size.

A second object of the invention is to provide

10 a fastener whose head is smaller than that of a
conventional fastener but more securely fastened.in.the
socket.

A third object of the invention is to provide
a fastener which has a very small resistance againét

15 the head being inserted into the socket.

A fourth object of the invention is to provide
fasteners so formed that they can be neatly aligned and ki
afranged into a group for packing which can easily be
loaded into a bag; that a group of fasteners can be

20 taken out of the bag containing fasteners without the
other fasteners being caught by those fasteners
intended to be taken out; and that the fasteners thus

taken out can each be picked up one by one.



-7- Afifth object of the invention is to provide a fastener which is
.sinple in the head structure so that the structure of the head nold can be
made® sinpl e thereby increasing the durability of the nmold and 5 reducing
t he’Manuf acturi ng cost of the fasteners. Such objectives of the invention
can be achieved by a fastener which conprises a filanent, a head provided
to one end of the filanment, and a socket- provided to the other end of the
filament, these parts,10 being integrally formed of synthetic resin, the
head having a groove fornmed in the direction of its axis and a rib forned
in the groove, the head al $o flisfitihngpbgexdd rif dihet Havveesd car dindta Iperayriciere
and flaring away fromthe front end of the head, the skirt being 15
interrupted at ore fig@tener vidaly devesimtle dockde heaidh§tamdbure tdon hol e
in which an annul ar flange is provided for engagenment with the skirt. Brief
Descri ption of t fkhaly &bengdubciinre pf $hen headamedd qaghbey magdefs ipie
conventional fastener; 20 . Fiqure 2 is a partly cross-sectioned
side view of Fi glherebyriifgreasing they@urabidddyp & (ther medd &G i oned
expl anat ory draw ngs show the 25 process of .inserting the head into the
socket for 25 %e&-ﬁ%éxwad:g%emanu acturing cost of the Tasteners.
Such objectives of the inventiqn can be

achieved by a fastener which comprises a filament, a

head provided to one end of the filament, and a socket

provided to the other end of the filament, these parts
10 being integrally formed of synthetic resin, the head

having a groove formed in the direction of its axis

and a rib formed in the groove, the head also having a

skirt on the head around the groove and flaring away

from the front end of the head, the skirt being
15 interrupted at one part by the groove, the socket

having an insertion hole in which an annular flange is

provided for engagement with the skirt.

-/ Brief Description of the Drawings

Figure 1 is an enlarged front view of a
20 conventional fasténer;
20 Figure 2 is a partly cross-sectioned side
view of Figure 1;
Figure 3 and Figure 4 are partly
cross-sectioned explanatory drawings showihg the
25 process of inserting the head into the socket for

25 secure engagement;



-8- Figure 5 is an enlarged front view of a fastener as the first

enbodi ment of the invention; Figure 6 is a partly cross-sectioned side Vview
of Figure 5; 5 Figure 7 is a cross-sectional view taken al ongy s
the line A-A of Figure 5; Figure 8 is a cross-sectional view taken along~ -
the line B-B of Figure 5; Figure 9 is ﬁP enl arged perspective view of 10

t he fastener according to the inventior® showing the internal structure of
the cross-sectioned head; Figure 10 is an enlarged perspective view of the

cross-secti oned head of f ast ener_ as the second odi nent_pf _the :
i nvention; 15 Eallﬂ"tﬁ?r gsnff i S e%f?r%%aYl%We of the head o

Floure 12 s SoarsReical il Bl il LA 00 L IidGeedn? MR e
Flgure 14 are oross- sectianai® o o Aih f (Y s e Rl e ihe
head and the $QekebOFildised astener according to the invention; '
5 | Figure 7 is a cross-sectional view taken
along the line A-A of Figure 5;
Figure 8 is a cross—-sectional view taken along
the line B-B of Figure 5;
Figure 9 is an enlarged perspective view of
10 the fastener according to the invention showing the
internal structure of the cross-sectioned head;
Figure 10 is an enlarged perspective view of
_the cross-sectioned head of a fastener as the second
embodiment of the invention;
15 Figure 11 is a cross-sectional view of the
head of the fastener of the second embodiment taken
along the line A-A of Figure 5;
Figure 12 is a cross-sectibnal view.of the \ué
head of the fastener of the second embodiment taken
20 along the line B;B of Figure 5;
Figure 13 and Figure 14 are cross-sectional
views showing the process of engaging the head and the

socket of the fastener according to the invention;



9 Flgure 15 i's an explanatory draw ng show ng how tension acts after the
_conventional fastener is engaged; and Figure 16 is an explanatory draw ng

shewni ng how 5 ° tension acts after the fastener of the invention is
enghged._hbma t he enbodi nents of the invention will be explained by
referring to the attached drawings. As illustrated by the first enbodi nent
in Figures 10 5 and 6, the fastener 1 according to the invention

consists of a filane r fﬁ% nt 2,
and a socket 4 provi ?te o #ﬁaﬂt ﬁaerfr)egéﬁ t%c%fe'l?r@)f'amsn iﬁ se parts
are formed int &pndign (ﬁCfs%/rﬁfri‘éﬁ chesonventicrahyfastener 1%5 engaQEd

pol ypropyl ene. aifge filament 2 |s stretched at | ow or high tenperatures to

i ncrease the | evel of nol ecul orlentatlon and t her e strength. The
head 3 is cylindricalF%guue & r’éﬁta’brﬁi‘ &@H’s‘{ﬁmé QVing How(

resin past of tiendicad abthehiftbr hd rﬁﬁt@@: 3Ff | theé Uinveéotort s axis to
forma groove 3 éa the |l ongitudinal center of which is provided a skirt
3b that flares gﬁﬁﬁf ‘'omthe front end 3a. At the rear of the groove 3c

there are a bul ge (stNgperbhe3cembodimentds chdlidd inventidmerBll ibet hat
order. explained by referring to the attached drawings.
As illustrated by the first embodiment in Figures
10 5 and 6, the fastener 1 according to the invention
consists of a filament 2, a head 3 provided to one end
of the filament 2, and a socket 4 provided to the other
end of the filament 2, and these parts are formed
integrally of synthetic resin such as nylon and
15 polypropylene. .
| The filament 2 is stretched at low or high
temperatures to increase the level of molecular
srientation and thereby the strength. The head 3 is
~ cylindrical with a front end 3a shaped hemispheric. That
20 resin part of the head 3 behind the front end 3a is cut
along the axis to form a groove 3c, near the
longitudinal center of which is provided a skirt 3b that
flares away from the front end 3a. At the rear of the
o groove 3c there are a bulge (stopper) 3d, a grip 3e and
~ 25 a bulge 3f in that order.



- 10 - What is inportant in this invention is that a rib 3p is provided
I nside the groove 3c. As shown in Figure 6, the groove 3c consists of-a -
shal | ow front groove [err] and a deep rear groove 3m 5 These stepped =\~
grooves are forned so that the wall of the front groove [err] is thicker - -
than the wall of the rear groove 3m gﬂf two grooves are connected by an

b

inclined surface as shown in Figure 6 )y a step. It is also possible to

forma groove with a uniformdepth 10 i nstead of the stepped grooves. As
shown in Figures 7 throQﬂn 9,. ' is f d, e cente t he
groove 3c with walls 3qg on tealc%m??éjdelb%%ﬂf He™ r%%p%ﬁ%%épé%qr%;%hgé a
provi ded so as.;to unr:gy% : 4 t ¢t h one part 15 of the
skirt int erru%tltgd zg’y Jt% gr‘{)l(%ee&?bﬁsfaﬁe{}gel %i‘?\é\%? al length of the

skirt 3b at the rear porntd Qhdwhn aﬁp@iéﬂé%;%érﬁﬁég@/g;@ogoﬂgi;gg entire

ci rcunference because a part of the skirt is cut . The rear end surface

of the skirt 3 iss éﬁlﬂdwlﬂm(g@zgdd&mw&aad@é% ¥eih §hSoRi smof the

head 3, as shown in Figures 5 an so that it can be securely engaged

wi th the iBgcl Theded BtdpPed REARBraNlareIrfanmsd 4sb Hitat JEBe rwaEl dater) of
the annul ar flange 4b fornmed in the socket 4. It is also possible
the front groove 3% is thicker than the wall of the
rear gréove 3m. The two grooves are conﬁected by an
inciined surface as shown in Figure 6 or by a steé. it -
is also possible touform a groove with a unifbrm depth -
10 instead of the stepped grooves.
| As shown in Figures 7 through 9, the'#ib 3p
is formed at the.center of the groove 3c with walls 3q
on each side of the rib 3p. The skirt 3b is provided
- 80 as to surround the axis of.the head 3 with one part
15 of the skirt interrupted by the groove 3c, The
circumferential length of the skirt 3b at the rear
portion is about three fourths (270°/360°) of the
entire circumference because a.part of the skirt is \)
cut off. The rear end surface of the skirt 3b is
20 inclined making an acute angle with the.agis of the
head 3, as shown in Figures 5 and 6, so that it can be
securely engaged with the inclined annuiar.epgagement
surfaces 44, 4c (described later) of the annular
flange 4b formed in the socket 4. It is also possible

25 to form the rear end surface of the skirt 3b

perpendicular to the axis of the head 3.



25 to formthe rear end surface of the skirt 3b perpendicular to the axis
of the head 3. The socket 4 has an insertion hole 4a extending in the
“dirgction of its axis as shown in Figures 5 and 6. At the center of the
insewtion hole 4a is forned an annul ar flange 4b extending in the 5
direction perpendicular to the axis of the socket 4. The annul ar flange 4b
has inclined annul ar engagenent surfaces 4q, -4d and the thickness of the
annul ar flange 4b progressively increases toward the axis 4e of the socket
4. The cross-section of the annular flange 4b 10 is shaped like a fish tai

as shown in Figure 6. The irpel isbaide®n 4an@lse anofi nisles-tadmuhatl eeagagenent
surfaces 4c, 4d preferably coincide with the inclination angle of the rear
end surface of tbgtekidihg3in lthel Sidlesipassifbliest axfier wst kaodmnumr
engagenent 15 surfaces 4c, 4d perpendicular to the axis 4e. Next, the
desi gn phil osophyighrelse 5f antle6er aft tthe icenteti of whiel ibwertilos hede 4a
First, the fastener is designed to reduce the size of the head 3. A snaller

head 3 will all owst fermedcen espudarndlaadec#boextendiagsiine thie t he socket
4, making the fastener thinner and finer so that it will not easily be
di sti ngui shabPe @isgrkiépshasypseadicylarhipe gliepexds ofe they secketr Has

br ought :
g The annular flange 4b has inclined annular engagement

surfaces 4c, 44 and the thickness of the annular flange

4b progressively increases toward the axis 4e of the

socket 4. The cross-section of the annular flange 4b
10 is shaped like a fish tail as shown in Figure 6.

The inclination angles of the annular
engagement surfaces 4c, 4d preferably coincide with the
inclination angle of the rear end surface of the skirt
3b. It is also possible to form the annular engagement

15 surfaces 4c, 44 perpendicular to the axis 4e.

Next, the design philosophy of the fastener

of the invention will be explained.
-/ ' First, the fastener is designed to reduce the
size of the head 3. A smaller head 3 will allow the
20 corresponding reduction in the size of the socket 4,
making the fastener thinner and finer so that it will
not easily be distinguishable from merchandise.
For  that purpose, the invention has brought
about a total change in the head structure from the

25 conventional one that is shown in Figures 1 through 4.



k3

about a total change in the head structure fromthe 25 conventional one
that is shown in Figures 1 through 4. - 12 - That is, the ascillating or
f ol dabl e engagenent projections 18 are elimnated and instead a skirt 3Q,LS
provi ded. The skirt 3b has a circular formwi th one part 5 cut off and-can
conme into contact with the annul ar enga enment surface 4c or 4d of the
socket 4. Thus, while the conventionall£astener is in contact with the
annul ar flange at two engagenent projections 18, the fastener of the

i nvention has a S|gn|f|cantI%+Iar er 10 c ng ct area. Furthernore, the

skirt 3b doeIhakt IFojte @ %&? 1p%t Har APLe ?Bgssewepa the head 3 as
much as the engagene, roj ection that .t he_provi si on
of the skirt Qﬂéz}ééﬁﬁﬁt? ﬁm+ﬂa€?§ea8$ fﬂgg aSSgﬁEtaﬁ i hér eased
15 engagenent_f or, etween the head 3 and the socket 4. Secondly, the
fastener is d%g 1o reduce the resistance agai nst the head 3 being

| nserted into the | ”Ser'xfﬂé’.”slbﬂé. .g? Ristye fi’%ﬁféﬁ‘lfoi-& b %hséhét gﬁ?t' S

difficult to deform a Targe resistance w encounfere

Do " Phu S S M U 8548 L0 NS0 ! St abest st ance
engagement surface 4c or 4d of the socket 4. Thus,
while the conventional fastener is in contact with the
annular flange at two engagement projections 18, thé
~ fastener of the invention has a significantly larger

10 contact area. Furthermore, the skirt 3b does not
project fadially outwardly with respect to the head 3
as much as the engagement projections 18 does. This
means that the provision of the skirt 3b enables a
reduction in size of the head 3 and an increased

15 engagement force between the head 3 and the socket 4.

Secondly, the fastener is designed to reduce

the resistance against the head 3 being inserted into
the insertion hole 4a of the socket 4. If the skirt 3b kJ
is difficult to deform, a large resistance will be

20 encountered when the head 3 is inserted into the
insertion hole 4a. To reduce the resistance and make
insertion of the head 3 easy, the head 3 must be able
to be deformed easily during insertion.

For this reason, the fastener of the

25 invention is formed with a groove 3c at the head 3 to



to be deforned easily during insertion. For this reason, the fastener of
the 25 invention is forned with a groove 3c at the head 3 to - 13 -
"redyce the thickness of the walls 3q at the head 3 as nuch as possi bl e.

Thi Py, the fastener of the invention is so designed that the connection
of the head 3 and the 5 socket 4 is so secure that the fastener cannot be
di sengaged unl ess broken. As nentioned_apgve, the thinner the wall 3q of
the head 3, the easier it will be to insert the head into the insertion
hol e 4a. However, when the filanent 2 is tensed after the socket 4 and the

10 head 3 are copphgse the tRSERASESECOAUBhESHalrssBgnabeehabEeadrBl @ as
the wall 3g of the head 3 is reduced in thickness, with the result that the

di ameter of the gkt¢ktasbpossibeasily reduce, rendering the head 3 and the
socket 4 easily disengageable. Since the head 3 is 15 not stretched, its
strength is not so high. Theiedbyge, the fastemér 8ff bheoimvehhianeis sbhe
strength of the head 3 significantly reduces. This neans that the head
cannot resist théestgseéednthat thatcohnetbion3ofi thecheady3dandr kheeduci ng
the dianmeter of 20 the skirt 3b. -To prevent this, the invention provides
arib 3p in the geoket 8cisosecsefurecthat hagdfastener cannot be

disengaged unless broken. As mentioned.above, the
thinner the wall 3qg of the head 3, the easier it will be
to insert the head into the insertion hole 4a. However,
when the filament 2 is tensed after the socket 4 and the
10 head 3 are coupled, the resistance against tension
becomes smaller as the wall 3q of the head 3 is reduced
in thickness, with the result that the diameter of the.
skirt 3blwill easily reduce, rendering the head 3 and
the socket 4 easily disengageable. Since the head 3 is
15 not stretched, its strength is not so high.
Therefore, as the wall 3g becomes thinner,
the strength of the head 3 significantly reduces. This
-/ means that the head cannot resist the tension, so that
the head 3 will easily deform reducing the diameter of
20 the skirt 3b. -To prevent this, the invention provides
a rib 3p in the groove 3c to reinforce the head 3.
That is, the rib 3p has the functions of limiting the
deformation (inclination) of the thin head walls 3g
toward the axis of the head 3 and of resisting and
25 bearing the tension acting in the direction of the axis

of the head 3.



That is, the rib 3p has the functions of limting the deformation
(inclination) of the thin head walls 3q toward the axis of the head.3 and
of resisting and 25 bearing the tension acting in the direction of the Qxis
of the head 3. = - 14 - Figures 10 through 12 show the second enbodi nent:
of the invention. In this enbodinent, a slit 3t is forned along the entire
| ength of the rib 3p'. The rib 3p' I3 %4gﬁer 5 than the rib 3p of Figures 7
to 9. Wen the head 3 is inserted into the insertion hole 4a of the socket
4, the slit 3t is conpressed and, thereby helps the head 3 tqQ deform On the
ot her hand, the provimé§QQﬁe§[ibsggfoﬁghrgguﬁggwt e 8FHPBFcenent effect
of the rib 3p' ., Thus, .10 .in the second enbodinent the rib 3p' is set

hi gher to cor?ﬂ@r?é%‘t"beqtoroﬁ htg"? SHUCITON Th the reinforcenent effect. Now, we

i1 | ai h ' f f 1hgyi | |
P gures 13 and 14, whor L1 REOERERey & ELLE PR L8 EorRRE RABRY D

4a of the so ; ' qggﬁ it e, contagt Wik haand; kSnp d
inwardly by t %t ae??rﬁj]tﬁaé? lm%/g}qélhgp%f t Zriélﬂn ar f?g%g%i%béﬁAtltghggggeng tinme,
thet walt | s 530 thareade Yide 3} SHFIfOe Bceal e, Pughed £R¥ahdahg KEb 3p to
cont ac :

inserted into the insertion hole 4a of the socket 4, the
slit 3t is compressed and thereby helps the head 3 to
deform. On the other hand, the provision of the slit 3t
| reduces the reinforcement effect of the rib 3p'.. Thus,
10 in the second embodiment the rib 3p' is set higher to
compensate for the reduction in the reinforcement
effect. _
. Now, we will explainlthe action of the fastener
of the invention. Referring to Figures 13 and 14,'when
15 the head 3 is inserted into the insertion hole 4a of the
socket 4, the skirt 3b comes into contact with and is
pushed inwardly by the annular wall 4e of the annular
flange 4b. At the same time, the walls 3g on each sidé W
of the groove.3c_are pushed toward the rib 3p to cont&cﬁ
20 and be supported by the rib 3p, and in.this condition
the head 3 is advanced in the direction of an arrow
(Figure 14) until the engagement surface 3r of the
skirt 3b engages the annular engagement surface 4c.
As is seen from Figures 7 and 8, the two walls

25 3g, 3q on each side of the groove 3c are thin and their



20 and be supported by the rib 3p, and in this condition the head 3 is
advanced in the direction of an arrow (Figure 14) until t.he engagenent
"sufPkace 3r of the skirt 3b engages the annul ar engagenent surface 4c. As is
seéﬁ~ﬁron1F|gures 7 and 8, the two walls 25 3g, 3g on each side of the
groove 3c are thin and their - 15 - base portions 3s are significantly
thin. Thus, when the head 3 passes througp t-he insertion hole 4a of the
socket 4, the groove. 3c of the head 3 is narrowed by the annular wall 4e of
the annul ar flange 4b. However, as 5 shown in Figure 13, the two walls 3q,
3q of the groovéade gosrtspporissady diyifiicadptlso tthiat. t huws) [vhexanthse
prevented from being defornmed nore than necessary. This allows the head 3
to easily restohedd S gasgesalthsioygh hhe Hasesilldredmolooféa If idle s 3g, 3q
when the skirt 3b 10 of the head 3 has passed through t he annul ar
engagenment wal | spskethdn tthe ggaavesBq mfediha digadrigdde faguavathowmrihs ar
engagenent surface 4c or 4d. Figure 15 shows the action of forces when,
after the head ARRX atrhé’a@&n\ﬁ@ntqforﬁle fad!ﬁ‘@r‘?éfr qlﬁ‘@?r é?-lS HP“‘[QYQF-)r & been

i nserted thr ugh t he socket 14, _the fastener di rection of
arrow P to p& SHOWT, R HGHTE3 13/ the §""f9a§? 'wg groove

proj ecti ons 3c are supported by the rib 3p so that the walls can be
prevented from being deformed more than necessary. This
_gllows the head 3 to easily restore its ofiginal shape
by the resiliency of the walls 3q, 3g when the skirt 3b
10 of the head 3 has passed through the annular engagement
wall 4e. Then the skirt 3b immediately engages with the
annular engagement surface 4c or 4d.
Figure 15 shows the action of forces when,
after the head 13 of the conventional fastener (Figures
15 1 to 4) has been inserted through the socket 14, the
fastener is tensed in the direction of arrow P to pull
out the head 13.
o/ In this case, the two engagement projections
18 are open abutting against and supported by the
20 annular flange 16 in the‘socket 14 and the bending
moment M acting at a contact point Q in the direction of
arrow M is applied to the base portions of the engagement
projections 18.
The magnitude of the moment M is expressed as

25 the product of a force r acting at the contact point Q



18 are-open abutting against and supported by the 20 annular flange 16 in
t he socket 14 and the bending nonment Macting at a contact point Qin the

direction of arrow Mis applied to the base portions of the engagenent

projections 18. The nagni tude of the nonment Mis expressed as 25 the
product of a force r acting at the contact point Q - 16 - and the | éngth
L fromthe base of the head 13 to the J®i-nt Q on the annul ar flange 16,

i.e., M=r x L. Figure 16 illustrates the action of forces when,
head 3 has been inserted into the socket 5 4,

after the
t he fastener of the i nvention

i s tensed i namde tiier demigdh & fmomikhe hase 95 thedeadd 3 tocrhe ng nonent
acts on the skirt 3b in the direction of arrow N. The nmagni tude of the
nonent N is §odas® B ophdhe gamilagt Rangaeds i adlifig @ T cont act

poi nt Q and a Iength L' fron1the hase of the sklrt 3b to contact point
Q i M=r" x L. %ﬁi Iﬁéféhf

_ engagenent proj ecti qQns 1 The tensi.on e en
to bear is nfPEMhELRE f % (ﬁ

the exact svalue ggpendiig. g téﬂet'“%v%%fel%m {9 Gl 't g
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direction of arrow P. .
| In this case also, a bending moment acts on
the skirt 3b in the direction of arrow N. The magnitude
of the moment N is given by the product of a stress r’
acting at a contact point Q and a length L' from the
base of the skirt 3b to the contact point Q,'i.e.;
M - r' x L',
| Normally, the fastener of Figure 15 has two
engagement projections 18. The tension one engagement
projection 18 has to bear is more than half the tension
P to which the fastener is subjected, the exact value'.
depending on the inclination angle of the engagement
projections 18, This value is far larger than P/2.
The fastener according to the invention of
Figure 16 is characterized by the fact that the skirt 3b
is formed around the head 3 in the range of about 270°
as shown in Figure 9 and 10.
The tension P acting on the fastener is borne
by the long skirt 3b, so that the stress r' per unit
area ef the skirt 3b is much smaller than that acting on

the conventional engagement projections 18.

ectlon 18 has

f’&éttcg €20t ect ed,

v



projections 18. This value i-s far larger than P/2. The fastener according
to the invention of 20 Figure 16 is characterized by the fact that the
skit_3b'is formed around the head 3 in the range of about [err] as shown
in *ﬁ@ure 9 and 10. The tension P acting on the fastener is borne by the
Iong'skirt-Sb, so that the stress r' per unit 25 area of the skirt 3b is
much smal |l er than that acting on the can td onal engagenent projections
18. - 17 - It is apparent fromthe structural difference that the

di stance L' on the skirt 3b of the fastener according to the invention

shown in Figure 16 is nuchrghoy tagpdiait fonl fHanter e Qi dih & Srpaeseat
projection 5 18 of the conventlonal fastener of Figure 15. The force r'

acting on the skiHdt dnefdidandwant igi tife Higind i3e \iaid sfeddwn t he
force r in the conventional fastener. As is seen fromthe above

description, thacdbdbrdinnenio Nise timgminidihesirdun tiBlFisfuded 6 memuen i S
much smal |l er than the nonent M acting on the engagenent projections 18 of

t he convent i onalsHoateanethari/brhep\rgtance He coorbhentenyagenerst projaedision
nmonent Macts in the direction of holding up the 15 engagenent projections
18. Wen held 38 athdhengapventiional fastener of Figure 15. The

force r' acting on the skirt 3b of the invention is
significantly smaller than the force r in the
: conventional fastener.
N o
As is seen from the above description, the
10 moment N acting on the skirt 3b of the invention is much
smaller than the moment M acting on the engégement
projections 18 of the conventional fastener.
Moreover, in the conventional fastener the
moment M acts in the direction of holding up the
15 engagement projections 18. When held up, the engagement
projections 18 will no longer have an engaging force,
- allowing the head 13 to slip backward through the socket
-~ 14,
In the fastener of the invention, however, the
20 length L' of the skirt 3b on which the moment acts is
very short and the area of the skirt 3b that bears the
tension is large, so that the magnitude of the moment is
substantially small. The moment can virtually be

considered as a force acting parallelly with the axis of

25 the head 3, i.e., the shearing force of the skirt 3b.



P

projections 18 wll no |onger have an engaging force, allow ng the head 13
to slip backward through the socket 14. In the fastener of the, invention;
however, the 20 length L' of the skirt 3b on which the nonment acts is_.wehy
short and the area of the skirt 3b that bears the tension is large, so tRat-

the magnitude of the noment is substantigally small. The monent can
virtually be considered as a force acting parallelly with the axis of 25
the head 3, i.e., the shearing force of the skirt 3b. - 18 - Since the

rib 3p is provided in tEEPQEOQKE §gboE8£E% %E%@i&@a:iib%ﬂﬁ$hgﬂ9%%%q§%0f t he

tension that acts on the tastener iIs y the rib 3p: earing

force acts Onofhﬁlaékhé’éd?’bnoﬁ:hﬁ skl 3BrMoh oF ithdtenaied, ivhdwat er al

cross-section tends to nove toward the rib 3p. The inner surface of the

skirt 3b is thepsSEAPERbEEagtehBe RisbbaRNneVBC thed & ilE BiY ONGheRHHET | -
bears a large portion of the tension, producing a |large resistance to

prevent the skhear3hgf forckenbgslOnf eheedkiiadk 8ar,d the ekgid IBd iWib&H i on
hol e of the socket, so that the connection between the head and t he socket
cannot eashl yibeUbshapad Iheleterel cmwoskFsectiom itemdsnd® trowvehead 3 and
the socket 4 are engaged, it is virtually inpossible
toward the rib 3p. The inner surface of the skirt 3b is
then supportea on the rib 3p, which, as mentioned
earlier, bears a large portion of the tension, producing -
a large resistance to prevent the skirt 3b from being _ e
10 forced backward through the insertion hole of the socket,
so that the connection between the head and the socket
cannot easily be broken. .

Therefore, in this invention once the head 3

and the socket 4 are engaged, it is virtually impossible
15 to bréak the engagement unless the socket 4 is_dgstroyed.

As mentioned above, according to the invention
é skirt is formed arouﬁd the head 3 flaring away from
the front end of the head 3; a groove 3c is formed in \;).
the head along the axis of the head; and a rib 3p.is

20 formed in the groove 3c.

Thus, the walls 3g on each side of the groove
3c can be made thin while an excessive deformation of
the head 3 is limiﬁed by the rib 3p. This ;edudes the
resistance against the head 3 being inserted. through the

25 annular wall 4e and permits easy engagement of the head

3 and the socket 4.



15 to break the engagenent unless the socket 4 is destroyed. As nentioned
-above, according to the invention a skirt is formed around the head 3
flaring away fromthe front end of the head 3; a groove 3c is forned in the
head_8l ong the axis of the head; and a rib 3p is 20 forned in the groove
3c. Thus, the walls 3q on each side of the groove 3c can be nade thin while
an excessive deformation of the head 3dgdidnted by the rib 3p. This
reduces the resistance against the head 3 being inserted through the 25
annul ar wall 4e and pernmits easy engagenent of the head 3 and the socket 4.
- 19 - Because the wal | s 3pansardre Mills te avd Bpidediina fee trf 3he
resisting force of the head 3 against the tension. And after the head 3 is
coupled with théemasket part ke rihe 3eieitingconae phvilde edd | 3ir ge
resisting force against the tension. Thus, once engaged, the fastener
engagenent cannegaiaste/thesdengiiogss Al aflen the heades ihecaupteder of
the invention, therefore, can be made very snmall, sufficiently fine and

thin so that 10withythe fockdyraddhahaidhpinaantdmies Ho mFCHIRIZe to

which it is attached. .. ) .
5 1large resisting force against the tension. Thus, once

'engaged; the fastener engagement cannot be released
unless the socket is broken.
The fastener of the invention, therefore, can
be made very small, sufficiently fine and thin so that
10 it will not degrade the appearance of the merchandise

to which it is attached.



- 20 - 1111111121121111 CLAI MBS * C L M S 1. , A fastener
conprising a filanent, a head provided to one end of the filanent, and a
socket provided to the other end of the filament, these parts 5 belng

integrally formed of synthetic resin, the head having a groove extendlpgfnn'

the direction of its axis and arib forned in al so

having a skirt on the head around th‘e%ﬂd‘bve an om t he
front end of the head, the skirt being 10 inter {“!H‘mﬂ t by the
groove, the socket haV|ng an |nsert|on1pole in flange is

provi ded for engagenent with the skiGHAIME " A fastener as set forth

in claiml, erein the rear _end surface.of th Kirt |s I ncli ned maki ng an
15 acute ang}ﬁg with th §?i5§'e(5‘lert FETREAFing @ E: S‘L g'fﬁ'?&as set forth

inclaiml, whéyggggth % e%dcﬁl %’{ene a%q‘ r%ﬂ&iteag soa/ceig 1Ehe entire

| engt h of t hBY as sdt Tor a|n11 wher ei n
20 the th I dth
 thet 'Cg 8%&98& TtBetﬁ%”Bk%fexf e o Tl ?%?l'& r\ﬁ«{al > ra the

axis of the stener as se

groove-like ghlihgl $nkefFaI1Y" fotteld l@,@ls%&ﬂetﬁcerﬂésrﬁ,l._e&% fheaa

having a groove extending in the direction of its axis
and a rib formed in the groove, thé head also having a
skirt on the head around the groove and flaring away
frbm the front end of the head, the skirt being

10 interrupted at one part by the groove, the socket having
an insertion hole in which an annular flange is provided
for engagement with the skirt.
2, A fastener as set forth in claim 1, wherein'
the rear end surface of the skirt is inclined making an

15 acute angle with the axis of the head.
3. A fastener as set forth in claim 1, wheréin

the rib is cylindrical and provided over the entire

length of the groove. v

4, A fastener as set forth in claim 1, wherein
20 the thickness of the annular flange progressively

increases toward the axis of the socket.

5. A fastener as set forth in ciaim 1, wherein a

groove-like slit is formed in the rib along its entire

length.

%

erern a.



6. : A fastener substantially as hereinbefore described wth
reference ,to and as shown in any of Figures 5 to 14 and 16 of the

acc@Ghpanyi ng drawi ngs.
hd 2 ||!IIIIJ I A0 L

6. _ A fastener substantially as hereinbefore
described with reference to and as shown in any of
Figures 5 to 14 and 16 of the accompanying drawings.




