| MAROVED FASTENI NG DEVI CE This.invention nost general .y ° relates to as tmo
part device to fasten together a plurality of sheets of materi - such as

for exanpl e paper, which may have but need not have previously
in them The device is conposed of plastic, netal or other S|n¥r%?%§2ter|;$:7

which is resil- ient but formretaining, and conprises a stud/nmale conpo-
neqy which is press or snap-fitted into_gn aperture in a socket/female
conponent. Such devices are disclosed in US Patents Nos: 3,530,550 (Wite),
4,825,516 (Ackermann et al), 3,626,955 (G eenwod), 1,276,030 (Adler),
3,039,471 (Church),-2,583,Zzggggggggatggmnmnmczﬁﬁ@;¢i5 (Haj du) . For
.exanmple, US Patent No: 3,530,550 (Wiite) dis- closes a c¢lanp conposed of
mati ng di scs for engaging pliant sheet material, such as for fastening baby
gdlapers wi t hout t h&€hise imvemitdonomasie genexakly relatesgegi agtwenpars
provided o | 8&§S 0 e I | S ssure.
An int erconraréa‘;(}fetf%gé§l £§,9E?§ Ig'tg bgghhgl ?s 9%%231;8}81 ero se‘i%%‘? v_\ﬁgn%ﬁggﬁare
not in cl arfph ngseeyadenfar. expmpdeppapermamwhighdimay have thuttneed| hothel d

toget her WiRfyéd rbfé@i%é‘ﬂyﬁ%dé'l%‘l@é‘dlﬁeéﬁéﬁed Bife f 489LE 2D EB gtased
pressure 02$éhe user in dj rection al on the aperture axis, relies

on the nmat &% & %%‘%Ct‘%‘?‘?%l ¥ Qther FhilRr (FrteElal which; éﬁnﬁﬁﬁé?ﬂ;nt of

22 from 26.idik Fhﬁenfoih-rétaai,ﬁlgﬁ (Ank ecomppisesah) stﬁﬁarﬁmléi compo-

the mot: on AP 6 ABLER 2%, BERS STp fRaBs Tt TR GHIEr A SRS SBIR Bn o

t hat whentSnckﬂthQmaﬂemnnmponsmmonents are closed they "pinch" the

B S e opathn peviodd RSl WisbIg R e A 1
3,530,550 (Whlte), 825 516 (Ackermann et al), 3,626,955
(Greenwood), 1,276,030 (Adler), 3,039,471 (Church),
2,583,224 (McDonald) and 2,590,175 (Hajdu).

For example, US Patent No: 3,530,550 (White) dis-
closes a clamp composed of mating discs for engaging pliant
sheet material, such as for fastening baby diapers without
the use of pins or the like, and interengaging members
provided on the discs for holding them together until
released by pressure. An interconnecting flexible strap
holds the discs together when they are not in clamping
engagement. The opposed mating discs are frictionally held

_ together when in clamping position and released by finger

W and thumb pressure of the user in a direction along the
aperture axis. White relies on the material characteris-
tics to provide the means for disengagement of 22 from 26.

US Patent No: 4,825;516'(Ackermann et al) teaches a
snap-fastener comprising stud and socket components. This
invention teaches the notion of placing a pliant substrate

- ' ‘'of material in such a position so that when the stud and
socket components are closed they "pinch" the material
therebetween.
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attached conponents, both steps being achi evabl e using fhe séueeiiné*or

pi nching forces on only the periphery of a so called socket conponent and
exertable with the use of one hand; nore specifically the use of the

fingers of one hand. The invention disclosed herein is based upon the
deformati on by a substantially cylindrically shaped nenber of a
substantially oval or elliptically cros®secti oned aperture which results \i
in forces, due to the deformation and due to the characteristics of the

material in which the aperture_ is |qcated,, which cause.th conpp ents
a stud/ mal e conpoh%ﬁ?sﬁﬁﬁig'sﬁbﬁﬁﬁf%ﬁnﬁ?ﬁ?&ﬁ%oﬂgﬁfg E& ﬁ?ﬁ%@ﬂﬂ%ﬁ@ Q

t he intereﬁnég@mﬁacmmenbeofawwujdampnneateasmmtnheheeiemﬂeaqinsnahng or &
pi nchi ng of t.he soc co t g fi

con- trast? ¥‘8Fl| i qli"ed‘etvsl ggggﬁgquﬁégg ngg a&?ﬁ thag>Tl §i recﬂﬁfl on Whl ch .
i s opp05|tsqueezhagdmmapnnnhxﬁgtfnr¢¢5e¢n|QnIYoﬁbe peripheny iobortedtly, . ¢
they requi ;:S;g%‘&e%%éw?LbOé&n BHBHEthﬁ ﬁafbié‘ewftﬁmﬁh@g uBst@Mondhe

f ast ener € presen |nve tion can thus nga di-seng ﬁgg haV|ng
access to banhg;t mrﬁm%ﬁd—dyntth%&ﬁﬁ d?ﬁwd‘ %ﬁ@%’%ﬁb RE Pe

i nvention, there ifhar QuvdRt iford a&isau&&éﬁaméeeﬂamrs Sl:bélgedau d the |
conponent; a socket conponent fabrlcategyuSI erl %gi iIient_'
u

but formr@?ﬁpm&loﬁa\ﬁmga SHPHERRELRALLYy CHeL

~elliptical by ghapedstaartiana ¢ W&lno&daﬂlbﬂptﬁlca&dﬂ_}r verasd-smtcarmgege

said stud conpo- nent mh n_said . stud c e d ocket
conponent 4R§ SMERYCBTRER ﬂ? éi d ke t‘f‘)fl d 9:&1? for |

conponent ; and daied tet ltdxecmmamaememmmms;lq@ dld)omtmalom which the - .
substant| ahpb -0k Cajdé/at??&peqv nildHl SRURY i) £Gbl R qgsasa and V‘

means for ormn apertufe to recerve - a I nterengage said stu
conponent ®hud /Jea espgmp@mggt and a socket/female component, to

interengage, and the lnterengagement can be caused to be
released by the simple squeez;ng or plnchlng of only the
socket component uSLng the flngers of one hand. In con-
trast, the prior art dev1ces requlre pressure ln the dlrec-
tion which lS oppos1te to the dlrectlon of the insertion
force, and very importantly, they requlre access to both
components used in the clamping system. The fastener of
the present invention can thus be engaged and disengaged
having access to only the socket component.
Accordlng to one aspect of the lnventlon, there is
_ prov1ded a fastening device compr;sxng- - \;)
a stud component; _ :
a socket component fabrlcated u51ng materlal whlch
is re5111ent but form—retalnlng, hav1ng a dimensionally
deformable substantlally elllptlcally shaped aperture
therein adapted to receive and 1nterengage said stud compo-
nent when said stud component is inserted into said socket
: component and when said socket_component is.placed onto
said stud component; ' f | . R



is inserted into said aperture of said socket conponent.‘afd when said
socket conponent is placed onto said stud conpo- nent, thereby

i nt erengagi ng said stud and socket conmpo- nents; a plurality of

i nt erengagi ng neans integral with and positioned al ong said stud nenber,
each_adapted to cooperate with said socket conponent to interengage said
stud_and socket conponents; and sai d socke- conponent aperture having
interior walls, a major axis dinension and a m nor axis dinension, said
maj or axi s dinension being greater than said mnor axis _dipension, said
aperture axes di menss@dhd Bd&udy GRARPALNELCOMRY I HNTs @i PAdnoPORkion, &

dimensi on i NngLPaTRM A BBy dcyRifdrakhd 1¢ @ﬁ?éﬁ\ slogd efénbedtP Po JeRAlingn

and extractlg offsald stud nenber, |ntofand. ron1%2%d sgﬁ¥et qfnponent and
ipon squeszi RHCEPEERMY 200 BEARGoTe ALIREEHE S ik ARERT RS 4] do9H- %1 d
maj or axi s aafddpdmExbryAge s$aidastud compmnientofwisen dsaidi ptudamembshmped

aperture. sayd LobeeAordRiR sally 3363106 Hr SUMP Weheat! 'duniitifor! Hha
conponent bei g only at both endas Of sai d mnor axis when sal d stu
conponent i swheni sadde rapakate monpanenti s sptaced conponsadid wrad compo-

| nter engagi ng gRan l@i‘%g MR é(j’Pfxgats%'j)ﬁté@é&eﬂn%lurécﬁé]@étoi:oﬂﬂ%-stw

menber, interior wa in- 1ng the ap '

rture being such that
i nt erengagenBRPtEF t he stud and socket conponents results fromfriction

forces between tangegtpalraQittdctoNdiAterendad gt meahed isEégeas aictH he
interior walls when {he stud co onené%is def orm E%gly |n§Frtgd tnto t he

socket conpoRBFt PORLtigness ateng spdd styd g‘l?ﬂ%bll ti GRF 8959 he
def ormati on eboiperspervith saddt Baoksst | ¢empeneht! e nattserahgagee sadahs
fowdef or mi ng, {Be 2R LL W "WonfOMRN:ES and |
said socket component aperture having interior
walls, a major axis dimension and a minor axis dimension,
said major axis dimension being greater than said minor
axis dimension, said aperture axes dimensions being deform-
able so that said minor axis dimension increases as said
major axis dimension decreases upon insertion and
-extraction of said stud member into and from said socket
component and upon squeezing of said socket component along
a direction parallel to said major axis and perpendicular
to said minor axis of said elliptically shaped aperture,
said interengagément of said socket component with said
i,/ stud component being only at both ends of said minor axis
when said stud component is in interengagement with said
socket component.

The interengaging means may comprise appropriately
treated surfaces of the stud member, interior walls defin-
ing the aperture being such that interengagement of the
.stud and socket components results from friction forces
between tangential contacting areas of the treated surfaces
and the interior walls when the stud component is deform-

ingly inserted into the socket component. The forces are



an appropriate taper of the aperture interior walls,.%r._of the«3tud. menber,
so that the mnor axis dinension is in- creased and the major axis

di rensions i s decreased causing the aperture to admt the stud nenber, thus
i nt erengagi ng the stud and socket conmponents. The stud conmponent may be
fabricated using material which is resilient but form retaining. The

i nt erengagi ng neans nmay conprise a pludality of disc-like interengaging !
nmeans .integral with and distributed along the .stud nenber between the body
portion and protrud- ing end of the stud nenber. Each of the disc-Ilike

i nte- refyRfRnFiadd hareatednky she sdefrxmetipanefethempenturenner

di anet er any GRAtREsi dnddOPUiKE mheaBigl.and greater than the stud
nenber di anmeter. '

_ The spacig? bq% oen %giacint_diSCE is not less than a '
di mensi on whi ch FE8CaBEARRHF ¢ %m % H'% ABPERYES MR HEIMRELERd and |
socketfcm@nﬁﬁdprﬂmsaﬁﬂi@f ofnphaeapertuada dime ﬁiiccmawae%m,h leﬁfbfore _ ‘@
means for_,en epent i.ch mati,ngly, gooperates with.each af the plurality
0F it o SRR Rambls SR e £ARO BRI ke [aSRERsdon FabuiEn Y
natinglyommqﬁedﬂandwthe-majbeasxiendﬂmémﬂiyqstﬁsﬂdeqreasddscausing _
| nterengage | :?E@?é- £dNG e tHOABE Thefbe k€ thlidd ﬁ[‘@ef&&&%iu o
conponents re S Tromforces between tangenti &l contact- |ng areas of
each of tthe Htrdlang spckps gospanants ntBhe shydgicoqnansnt Jnaythe neans:

for engagaBict et $O8E ChatUONENRMRAD {Herabid f@nPebuits AoFALM ngly
inserted into the socket Conponent causing deformation of the aperture and
al so whefFet@d-nddcet conponent is placed onto the stud conponent. The

forces are creat ﬁﬂeb!ntbeeng‘aﬁﬂhqﬁinbﬁhsﬁfa - comfprildte &nsTdrdeiepdokhe ..
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along the stud member between the: body portion and protrud-
ing end of the stud member. Each of the disc-like inte-
rengaging means has an inner and an outer diameter, and
each inner diameter is greater than:thevouter diameter and
greater than the stud member diameter. The spacing between
adjacent discs is not less than a dimension which is ade-
quate to permit the interengaging of the stud and socket

' components. . : o _
The socket component is adapted to have at least

one means for engagement which matingly cooperates with
each of the plurality of interengaging means of the stud
component. The means for engagement matingly cooperates | ;) 
with at least one of the plurality of disc-like interengag-
ing means. The interengagement of the stud: and socket
components results from forces between tangential contact-
ing areas of each of the plurality of the disc-like inter-
engaging means and the means for engagement of the socket o
component when the stud member is deformingly inserted into
the socket component causing deformation of the aperture
and also when the socket component is pladéd onto the stud , !
component. The forces are created:by the deformation of S



di amster relationship of the disc-Ilike inferengaging ﬁeéﬁ%sproiidihg an
adequate taper to cause the aperture deforma- tion upon inserting of the
stud nenber, the stud conponent being fabricated using material which is
resilient but formretaining. Further, there is provided neans for flexi-
bl y..connecting the stud conponent to the socket conponent. From anot her
aspeet, the present invention provi des &¥asteni ng device conprising: a
stud conponent having a body. portion, a substan- tially cylindrically
shaped stud penber with a vertical |ength an stud di aneter and extendi ng
subst ant i al FPey @PETERRS, and, frﬁ‘?ﬁ% %&Jﬁ?rfcé?ataﬁﬁl%'pl urality of

di sc-1i ke interengaghegmeanas ficy elddrming zhe dpsrtboéenay comppaaise st ud
menber between said bhod ortion,and pro:_trudi sal d u er
t.he spaci ngaﬁeﬁ%%ﬁogﬁ' é—toece‘h lﬁfcgrcéss Sge‘?hﬂgﬁgtl({’gséﬂghg%nﬁii?ré%s?’é‘n@ i ch
¥s ade- quatidéametesr melaHighshierehgtiiendist-dake dnterengagiciptmeans
conponents; - t &ﬂgﬂﬁﬂg@t I gat I | VY LS, _
resilient bg?B (])'?rlf}%%g'tg_gll ning, a ag%ge%g% o&?ntsglrlgét %gﬁg%fp%fﬁgngagée%bw th said
stud conpon&APn aperdnisertimaretiatie i ated| Bemhpsyt the SuhERRINSRhg a

substanti al biigld i Phbricalded Shapad anprépialt Rpieh $a8i ewikebneomppent
wth a verti_cal aperture axis sybstantially in

par.al | el al iqg%]t wth said
stud nmenber fOTB-FedAininG:,Fur ped thi PHAART PSART 187t not
great er thablyaicondiedtimrivtie Istgl kompaonienty taxithéhaodketa abnpsrssmmin. not
substantially | ess g,xh 0 $§9 th gggéé nt gsl I %{%@%ﬁ er'n\;étqﬂ:i%q'ti 3?]_5 ché’@nber
di aneter, and a nmjor ax EPRENS gfe &r & andor ogond o said
m nor axi s, aofiesheninghdewipeofcopprd sing:6- maj or and m nor axes di mensi ons
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to said vertical aperture axiS, said elliptica shaped aperture
- tially cylindrically shaped stud mémber with a vertical
length and a stud diameter and extending substantially
vertically from a first inner surface, and a plurality of

disc~like interengaging means integral with and distributed

along said stud member between said body portion and pro-
truding end of said stud member, the spacing between adja-
cent discs being not less than a dimension which is ade-
guate to permit said interengaging of said stud and socket
components; and
a socket component fabricated using material which
is resilient but form-retaining, adapted to interfit and
W interengage with said stud component, and having an arcuate
interior aperture surface defining a substantially ellipti-
cally shaped aperture through said socket component with a
vertical aperture axis substantially in parallel alignment
with said stud member, said elliptically shaped aperture
having a vertical length not greater than said stud member
length, a minor axis having a dimension not substantially
less than and not substantially greater than said stud
member diameter, and a major axis dimension greater than -

o,

and orthogonal to said minor axis, one-half the sum of said



axes di nensions being deformable so that said mnor axts.tlinehsidn °.:
I ncreases as said najor axis dinension decreases upon insertion and
extraction of said stud nenber into and from said socket conponent and upon
squeezi ng of said socket conponent along a direction parallel to said major
axis and perpendicular to said mnor axis of said ellipti- cally shaped
aperture, said interengagenent of sai d-8ocket conponent with said stud QJ’
conmponent being only at both ends of said mnor axis when said stud
conponent is,in interen- gagenent with said socket conponent. From a

further adiei®T eRe B t2EAFetinpnpions, being grsptemdtheni said
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i ent but factes réimensigpnahdeimgaddifvemsibiel s thaer sdile mibhstaakial |y v
ellipticalds ﬁyga ] thereina d to recei and i,nterengage
said stud dr%n er%eﬁﬁ)%%%ég% ugg'm%hggr qlgg'toﬁsée’?jt%d&r n%lgs%%‘dd?&'??@tsgs -
conponent URAN vwingextien saai cextoapbihont ofs saisk atushtmenbéd intd amdber

id stud k ra] t il ' s - rial
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bet ween t hem when said stu IS, 1 nsert I nt Q _sal ket conponent; .

each sai d SO5KfInTRMBRRABta84FNGd AndiF RTHeR aPRRG L Lok &9 igaidigma jor
i nt er engagixig rAmhspeipendi Cibagage said mindranki¥detssoaPengipei-said
socket cogggﬂgp%gﬁﬁﬁ%%q£§%$€g%%g:%QiarLgr wal | s, a;ng or_axis dgnenskon_and_
a mnor axrs di S, fo i $NEPTERIAGRMED T Py r2add SPRERs A d
m nor axi sotipoaresitorwi tai shixpestud ecampsnentebeings diliyngatidbothabhds so . -
7 deer oStel i, Mirtor WFESWlln BELETRENS SondRinend UF L MoAPERRRE ana
f r om sai d93geRentc wiidh aaidmpakssn companenky. of sai d socket conponent
along a directionppgmabkl ¢urthe®idspect, the present invention pro-
-vides a fastening device comprising: a stud component; said
stud component comprising a body portion and a substantial-
" ly cylindrically shaped stud_member projecting therefrbm; a
socket component fabricated using material which is resil-
ient but form-retaining, having a:dimensionally deformabie
substantially elliptically shaped aperture therein adapted
to receive and interengagé said stud member when said stud
member is inserted into said socket component and when said
socket component is placed onto séid stud member, said stud
component. and socket component being adapted to clamp mate- q;)
‘rial between them when said stud member is inserted into
said socket component; each said component being adapted
with cooperating, interfitting, interengaging means, to
interengage said stud and socket componehts; said socket
component aperture having interior'walis, a major axis
dimension'and a minor axis dimension, said major axis

e

- dimension being greater than said minor axis dimension,
said aperture axes dimensions being deformable so that said
minor axis dimension increases as ‘said major dimension



maj-or axis and perpendicular to said mnor axis of said éldi pt°| cal | y 'shaped
aperture, said interengagenent of said socket conponent with said stud
conponent being only at both ends of said minor axis when said stud
conponent is in interengagenent with said socket conponent; wherein said
stud nmenber has interspersed thereon a plurality of inter- engagi ng neans,
and/sai d socket conponent is adapted to-frave at | east one neans for
engagenent whi ch matingly cooperates mﬁth each of said pIuraIity of

I nt er engagi neans of said stud, co ent | d meaps_for & enent
matingly c Qa9 RN Lpserian O?Xgﬁq%tb?fbr% ??"‘af ?ﬁ‘?gmﬁlﬂﬁﬁﬁi ng
4reans whenrnmai&umdfnambealdssnmkeﬂenbmpmmenaldndoupem.@mnnnuimganﬂ when
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havi ng a substanti a Iy cylindrically shaped first Stud penber with a

vertical Mmeans of said stud component, said means for engagement
matingly cooperating with at least one of said plurality of
interengaging means when said stud member is inserted into
said socket component and when said socket component is
placed onto said stud member, thereby interconnecting said
stud and socket components.

The stud component may be fabricated using material
which is resilient but form-retaining, and further, the
socket component is adapted to have a means for engagement
which matingly cooperates with disc-like interengaging

- . means of the stud component. The interengagement of the
U ‘stud and socket components results from the forces between
tangential contacting areas of the disc-like interengaging
- means and the means for engagement of the socket component,
when the stud component is deformingly inserted into the
socket component causing deformation of the aperture. The
forces are created by the deformation of the aperture and
the resilience of the material. Additionally, there may be
provided means for flexibly connecting the stud component
to the socket component. '
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length and a first stud nenber diameter, at |east one: flrst stud’conpOnent

i nterengagi ng means being integral with and appropriately |ocated al ong

said first stud nenber; a second stud conponent having a substantially :
cylindrically shaped second stud nenmber with a vertical |length and a second
stud nenber dianeter, at |east one second stud conponent interengagi ng

nmeans being integral with and approprlagely | ocated al ong sai d second studyg
menber; and a socket conponent fabricated u5|ng mat erial which is reS|I|ent

but forn}retalnln adapted to nterfit. ' tere '
first and second dgﬁﬁda ﬂEhF§ AFRANg’ ahﬂﬁréﬂ ¥Q‘$5$8§g ure o
SUfLafe<ﬂ¥a5té$hﬂgfﬂéﬁieétcehbflsihgpt|calIy shaped aperture t hrough said
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i nt er engagimn ans and not greater than said stu . %Pd a.
maj or axi sStiidresonpangntadatereagagind MeAfoRe1RG éﬁFﬁgﬁPh

one- ha*ftééyfééﬁfﬁtéﬁydlaéhﬁédaaﬂoﬁbnQ&laXEirdtﬁ&&ﬁﬂ@m@ﬂhuﬁx]greater t han

sai d inner and bot h sai.d axes being ,orthogon al -

aperture axis, sad ®PFPPG SFRg ﬁ?&%ﬂnﬁﬁg"r t}Eﬁ“é gdf&f&rﬁ%ﬁtxgé]‘%

(cjief or mabl Q:dfplhagt;._c%axy nEhapedxisecihne nsitoad lmbesewlaﬂ! sai vemrgiiealaxi s
i mensi on decr

and o}ﬁeagﬁse Egns'gnsg}%né’ﬁué”%e%ééch %Ehé\fef d st agﬁn‘gﬁ{é into

and upon squéezing of said socket .
conponmﬂ sé@ugdas&udunompppanalhatemﬁnﬁﬂqlnﬂjvﬁﬂaﬁsb%&@@pbﬁﬁ@ﬁﬁ%ﬂﬂar L

to Sa'd'ﬂrE¥ha§ %@é}{;éf@ﬁ%oIﬁ%£¥eﬂ“KTgngW¥éﬂdeséﬁ%ﬁa ‘stud \J_

|nterengagenent t cofiponent wth said stud conponents being
only at bdmﬂm@ﬁus em sald m nor axi s when said stud conponents are in

inter- a socket component fabricated using material which -
is resilient-butvform-retaining,_adapted to interfit and
interengage with both said first and second stud compo-
nents, having an arcuate interior aperture surface defining
a substantially elliptically shaped aperture through said
socket component_With a vertical_aperture_axis_substantial-
ly in pérallel alignment with said*stud:members, said
elliptically shaped_aperture having a vertical length not
greater than said stud member'length,-a minor axis having a
dimension greater than said outer diameter of each said
lnterengaglng means and not greater. than said stud member .;)_
diameter, and 'a major axis dimension greater than and'
orthogonal to said minor axls,_one-half the sum of sald
major and minor axes dimensions beingvgreater-than said
inner.diameter and both said axes being orthogonal to said
vertical aperture axis, said elliptically shaped aperture
axes dimensions being deformable so that said minor axis
dimension increases as said major axis dimension decreases
upon insertion and extraction of said stud members into and -

(1%
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engagenent with said socket conponent. Each of the flrst aﬁd second stud
conponent inter- engagi ng neans nmay be a disc having an inner and an outer
dianeter, with each inner dianmeter being greater than the outer dianeter
and greater than the stud nenber dianeter. The spaci ng between adj acent
discs is not less than a dinension which is adequate to permt the

i ntierengagi ng of the stud and socket co ents. The socket conponent
further conprises at | east one neans for engagenent whi ch matingly

cooper at es 3$}h at ast e _of hoth % t and second_stud ¢ qit

di sc-1ike i é’r“énﬁgﬂj HEERE \ﬁ?é????\%n i AR aH§°§’EC%$\'de§tzd'd1%oﬂg and

socket conpsmmhetumnmpmnehedaléngnaadhnaduﬂonﬁpamallehetbnwaﬂd(major

d
Phbri cated Skt SERARLATL So%afadhiflop AREE e bt bl %J\'/Tng a
di mensi onal cpldar ghansd aperture i osajdeintprengpoggmepiped Hadd weckeferein
adapted 10 ERaRloHend 4 ith @ﬁ@%&%@@&pﬁd&t@mﬁﬁlbwwﬁ%&ﬁté&s

conponent is Inserted into sald socket K conponent; sald stud conponent and

sai d socket OfoBdteMings RXERIReR $31d| SFBInSPBPPRENGS: AFEh IThetRY@kn
sai d stud ceﬁgQ@@meﬂﬁswﬂmﬁ@ﬁgm|gaukgﬁmdbmyaﬂgﬁtconponent, said stud

t isi b b tanti i nd l.y..shaped
Stud menber pr o] ect ERGR Ab SRRof A LA TBIY dEF B RPEOReR Y St e
causi ng hngablﬁgrmeand m@grberg d¢scehavmngu&h|rmnerngageammahtﬂmm
compo. Ment athgL Al it ZEERCLahSy BISHL BoLag! draRELE! (RPN
nec t conp t

t her eby |ntercon i ng Sai SoC one I Nt €r engagi ng
means adapt edtesr chi@retexr mmdhggaauer than the stud member diameter.
o

The spacing between adjacent discs is not less than a
dimension which is adequate to permit the interengaging of
the stud and socket components. The socket component
further comprises at least one means for engagement which
-matingly cooperates with at least one of both the first and
second stud component disc-like interengaging means when
the first and second stud components and socket component
are attached. | _

From a further aspect, the invention provides a
fastening device comprising:

a stud component;

a socket fabricated using material which is resil-
ient but form-retaining, having a dimensionally deformable
substantially elliptically shaped aperture therein adapted
to receive and interengage said stud component when said
stud component is inserted into said socket component;

said stud component and said socket component being
adapted to clamp material between them when said stud
component is inserted into said socket component;

said stud component comprising a body portion, a
substantially cylindrically shaped stud member projecting
therefrom, and means for deforming said aperture causing



socket component to interengage said stud and socket dbnpo denhé and said
socket conponent aperture having interior walls, a mjor dlnen5|on and a

m nor  axi s di nension, said mpjor axis dinension being greater than said

m nor axis dinmension, said aperture axes dinensions being deformable so

that said m nor axis dinmension increases as said major axis di nension _
decreases upon insertion and extractioﬁoof said stud nenber into and fromkk'
sai d socket conponent and upon squeezi ng of said socket conponent along a

direction parallel to said or axis anrﬂpﬁﬁgendlcular to.sajd ninor axis.
of said ePRLf ARATEPERRITS éEH’Er gnd; Jnferengage §aidnsiud AW socket
conponent nenth wiren satid coyzbmeembeei ie dngestedotintmdsadtl sdaket nor

axis whencsaed:liel CPIBYARNS {7 LACLALRLANGR0eRAL Wl Sghd Saskel

conponent res ti'oh-ar so prOV| ngagea'?y and
'releasablyouppaehmsg t oget her two conpo- nents nanely t he stud conponent &

and the socket c f@ﬁgaglhpemaﬁsemduzbﬁﬂ&a'@s c88pabkare JASH ifwedy Thus,

according to anot aspeéec I nvention, there Ts provided a nethod
f or engagﬁaﬁk?taﬁ&m99P€§§a5Pyl&@ﬁiﬂ%@i@%(iﬁ£4u§tqu?QﬁnﬁRﬁkﬁﬁSE°QP%Tud
conponent ngfntlsg aadket conponent, said socket conponent having a substan-

tially elllptlcall erture therein G on nt [oX0) r|S|ng.
a body portion, %ﬁéstsg%%f%lgl §?°é§l??ﬂe“&r |%%?F?7u§ﬁa Vg{)@ nP _

proj ecti ngaﬂ.msr,efar oA jmvidimens fospandead migraanraeipl dmulens)mm‘, sa:.d :

I nt ereng 0 n br, erial
whi ch a‘ﬁé r(ﬁ%ntaghgn%ormrgfﬂﬁ %%aé%eg%%ﬁszs corrf)g?l’egn% el ng
adapt ed wilimepsd ey atsaig aPEEtﬂrethﬂgS|dﬂmﬁnﬂkﬁgﬁnbeﬁﬂgndeﬁﬂﬂmﬂhkﬁket -
conponent s§et g adaie dnd RN L1 8! a R IAF (RVEa405 BBOBAIEP ﬁﬁl ch o/

mati ngly cooperates wth each said plurality of Interengaging
sai d studaﬁbﬁpémﬂﬂnskﬂﬂ(ﬁ?ﬁ%ﬁés¢§r“Pﬁ&a@aﬁﬁﬁt#ﬁﬂ|%ﬁ¢y966599§£9QuP |
said stud member into and from said socket component and
upon squeezing of said socket component along a direction
parallel to said major axiS'and perpendicular to said minor
axis of said elliptically shéped aperture, sajid interen-
gagement of said socket componentfwith said stud component
being only at both ends of said minor axis when said stud
component is in interengagement-with”Said'socket-domponent.
The present invention also provides a method for
engageably and releasably attaching tqgether-two cOmpo?
nents, namely the stud component and the socket component
of the fastening device, as abovg described. : \¢)
Thus, according to another aspect of the invention,
there is provided a method -for'engagéably_and-releasably
attaching together two components, a stud component and a
- socket component, said socket component having a substan-
- tially elliptically shaped aperture therein, said stud
.component compr1s1ng a body portlon, a substantlally cylin-
drically shaped stud member projecting therefrom having

o

interspersed thereon a plurality of interengaging means,
said socket component being fabricated using material which



with=at |east one of said plurality of interengagi ng meahs.dhen sai'd Stud »
conponent and said socket conponent are attached, said method conprising
the step of: deformngly inserting said substantially cylindri- cally
shaped stud nenber into said substantially elliptically shaped aperture,
causing said aperture to deformto receive said cylindrically shaped stud
menger, said deformation of said aperturkland said resilient mate- rial
provi ding forces which cause said at | east one of said plurality of

i nt erengagi ng nmeans to interengage said stud and socket conponents; and
squeezi ng s&Bdresikkeierbnbstefora-vittaininget pod each |32idocampgnantaxi s
and per pendpeihg ald@pted RAthAEodpeirating,clintiirfaditing ARt rfiffdginy | N a
manner so as to deform said aperture and_rel ease, sai d, forges, thus releas-
ing said at™PeRSr Sfddofosket semPnen being: danissd 9 it At epst
dperture debfemiidanis bE€brY _efr{]gaqanfsmbzwmtdrﬂmatsﬁgngt icz:&i;fe!r?besedrith .
aperture to_an, apertur.e ich.is . sized to allowthe reppval cof sai t
conmponent f PBfPs i%d sﬁ&@%ﬁgﬁ%ﬁfv&?ﬁ%ﬁ?u%ﬁ?ﬁngtﬂagggnﬁgnesﬁt"%bce%%bdj
subj ect - edcompamentibssaid iméansnfore engageyent amait ingdy| cwopes@ting on
of said stugs: Y ld 430 o ] ' Y GRIERpent
bei ng subjgg%ggn?§ %ﬁ%gguggkhﬁ?i%Fggbn%ggggﬁg%wﬁ$&2gg%ﬁﬁé#ﬁgé?ﬁg%ntion al so
provi des a WeeRoBgdbd shgdycomprpentd and c83al ot kQENFRFRIRRR Ke PR8N0

CO”poﬂenFS1aﬁt§EHéd90§BQFF&btPPﬁ %ﬁﬁbﬁﬁsﬁﬁgme%ﬂ%te@ﬁbﬁ:SOCket conponent
RS O SCNE AR OIRAR T R YAV RSN SES
shaped st udcariber stiapeci i s ddemdmbar néansof ea fdf os bt aaitdi apdryt ure
s oA EYRE R T s AEE B AR P b o
deform to receive said cylindrically shaped stud member,
‘said deformation of said aperture and said resilient mate-
rial providing forces which cause said at least one of said
plurality of interengaging means to interengage said stud
and socket components; and
squeezing said socket component along a direction
parallel to a major axis and perpendicular to a minor axis
of said elliptically shaped aperture in a manner so as to
deform said aperture and release said forces, thus releas-
ing said at least one of said plurality of interengaging
means, said aperture deformation being from a substantially
Lv) elliptically shaped aperture to an aperture which is sized
to allow the removal of said stud component from said
socket component without said stud component being subject-
ed to any substantial tensile stresses, and to allow inser-
tion of said stud member into said socket component without
said stud component being subjected to any substantial
compression stresses.
The invention also provides a method for engagé-
ably and releasably attaching together two cémponents, a
stud component and socket component, said socket component



restlient but formretaining, .and each said conponent 5eLﬁg é&aﬁtéd wisth .
cooperating, interfitting, interengaging neans, said nmethod conprising the
steps of: deformingly inserting said substantially cylindri- cally shaped
stud nmenber into said substantially ellipti- cally shaped aperture, causing
said aperture to deformto receive said cylindrically shaped stud nenber,
said deformation of said aperture and @ resilient material providing v
forces which cause said interengaging nmeans to interengage said stud and
socket conponents; and squeezing said socket conponent along a direction
paral | el ~ thavingrafosubsitaniid iy pdidiphilcal Xp shapedr apeirsupd thete- '
el liptical S d rgﬁmig qﬁgﬁg S at ert re and
rel ease sailrg f%?ggssﬁﬂﬁ us deﬁabsr?tl n ggnﬁterg’r?g gimg Enlgélﬁé s&M g’

aperture HaRrbialdy b‘éthnFirrd-rﬁ%\l%Mb§mefél spugl menmbex projepting
aperture tﬂhéﬁéf&&ﬁ}Lﬁéhﬂ@'f$k'&eféfﬁﬁné05&&&®§?§9€u£§”ﬁﬁ@h ghiga %%uﬁFUd

conponent from sai d socket conponent w Thout s conmponent el ng

subjectajQQW%99e§Hx&%n%F§Pqﬁ9%|+%t9tﬁ%%%ss°§ﬁ§ﬁcF%mPGqu%er$ﬁéﬁ(ﬁ

sai d studsnnkeme@bmpbheniab@rﬂyﬂﬁﬁbﬁiﬁ@ﬂéanhsthhQHké%EéhS&Hﬂcﬁoﬁaone”t'
bei ng subject bstantial conpression stresges. Various

Sy
embodi ment™S of Jt%t 3?%’-3 PERTRRTR I | 30 R ﬁ%% r FBBRORPRE PeiBfence
to the ac@dqpmgdmyxkhwcqageratmmguchntdiﬁyttingsenﬁte&bﬂgﬁgiﬁgectlve'

vi ew of edﬂé‘“sald ﬂé%h&aﬁéé& sgﬁ% e;g gﬁ ?ﬁylce having a disc and

cooperat- 1ng |nterenga I'n e stud and socket
cohponent s respec@?@@ﬁwl sﬂﬂﬁﬁﬁﬁﬁmﬁesapérﬁub@t@mﬁﬂﬂtﬁycﬂybinGULbomard

a circul alcadli3s Sskpéd 08 tuit heawézariﬁ{t% Qélabeubsm%t(ilaélfw &1 9 {:i‘e .
di sc-1ike intere neans ) |s a top view of asten n deV|CQ_J
[ Tuse tr S (SRR REFRERy BRad BopEre eterm fo
receive said cyllndrlcally shaped stud member, said o
- deformation of said. aperture and sald resilient material
providing forces which cause said ihterengaging means to
interengage said stud and socket components; énd
~ squeezing said socket'compoﬁeht along a direction
parallel to a major axis and perpendiCular-to a minor axis
of said ellipticallyfshaped aperture in a manner so as to
deform said aperture and release'Said forces, thus releas- .
ing said interengaging means, saidjeperture'deformation
being from a substantially ellipticelly_shaped'aperture to
an aperture which is sized to allow the removal of said
stud component frem said socket component without said stud Q;Q
cohponent being subjected to any subStantial tensile '
stresses, and to allow lnsertlon of said stud component
into said socket component w1thout said stud component
being subjected to any substantial ‘compression stresses.
' '~ Various embodiments of - ‘the present invention will
now be described with reference to the: accompanylng draw-
ings, in whlch. '
Fig. 1 is a frontal perspective view of a first
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component, and the flexible connector connecting the stidd dnd the-sockdt -
conponents; Fig. 3 is a cross-sectional view of the fastening device
illustrating a slightly curved first inner surface adapted to clanp
materi al between such surface and the socket conponent, along with a
cross-section of the stud nenber and tQﬁ aperture showing the
colper ati ng i nterengagi ng means of the Bt1d and the socket conponents, and
showi ng that the mnor axis of the aperture is to be not nore than the stud

menber dia 33 i A ' of t eni 09, devi _
illustrating é%?%%%%sééeg??Sgﬂ%ﬁggﬁébggérFﬁ%@ﬂéﬂgftiigge%ggs5§§PF58§e into
whi ch the dnRE-interengayingMeans nespaciatedvnibht bhet asudoapdnenckesre

i nt er engagesbmpdtlen®s | e8pBeLiPALY, Wnal dHRrifds Y NJpdeVaEE bbhewhadt i NY
‘the cross-section of the aperture and the recess _or |edge into I ch the
i sc-1i ke iHREIBIRAGFAATRMCITERLARFrORR-EABLLBRPHLERL & diameter of

| nt er engagexbowt ctHelrd iehie 660 Vo Nt hd ed 189¢ 01 i k@ dit 8Péngx§Sngi eanE9Ns; Fi g.

6 is a side view of,.the stud c onent of_the fastening device illustrating
the substantially ErPeuttartBoGdyIFortisth U ‘ir}if’e €?%‘be’é’o'?r$o gFhicet ﬁiilgf‘ﬁd
menber, andcradieing uche ndueraeigl abl yreaiscubax hbedypposteion bﬂpehedsﬁﬁdtiog;
Fig. 7 1s I v i Ofg 4t t eni i LIl ystrati the.stu
component SoliroRSky Ept' el 1R RE CRRAECEEY, EBngedt IS (1Y SORaL o
the fasteniang déwt ceotketustonponeptsie stud conponent and the socket .
component in an i nkggengagad 21t S5 Lot HIKSy fonceenenehadl deling! the

i nvention, and is a bottomview of the socket conponent, and a side view of
REE stud cSRoketlhhyFRgadpg ensdightly seurped first inner surface

adapted to clamp material between such surface and the
‘socket component, along with a cross-section of the stud
-member and the aperture showing the cooperating
interengaging means of the stud and the socket components,
and showing that the minor axis of the aperture is to be
not more than the stud member diameter;

Fig. 4 is a bottom view of the fastening device,
illustrating the cross-section of the aperture and the
recess or ledge into which the disc-like interengaging
means fits when the two components are interengaged;

Fig. 5 is a bottom view of the fastening device
illustrating the cross-section of the aperture and the

W recess or ledge into which the disc-like interengaging
means fits when the two components are interengaged, and
further showing the major and minor axes dimensions;

Fig. 6 is a side view of the stud component of the
fastening device illustrating the substantially circular
body portion of the stud component, the stud member, and
the stud interengaging means which comprises a tapered
section; '

Fig. 7 is a perspective view of the fastening

- device 1illustrating the stud component and the socket



engagi ng t

di nensi ons;

devi ce of

~
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he socket conponent,. and further shows the nafongewﬁfn{hor:akes-

Fig. 9Ais a side view of the stud conponent of the fasten
Fig. 9, and a sectional view of the socket conponent,

I ng

illustrating the connection of the two conponents showi ng the recess or
| edge into which the disc-Iike interengﬁging means fits when the two

conponent s
means whi c

are interengaged, and also "

h conprises a tapered section; Fig. 10 is a perspective view of

t he fastenln deV|q9 |Ikﬁ;trating t he stud conmponent having a pluralit

di sc-1i ke

CRERPATE i 7

y of

Ustrating the stud interen- gagi ng

ans and the socket conponent; Fig. 11 is a bottom

view of the fastenFhg.ddéviice al bosttron i vjewhoftthecfasremingndeviceocket

conponent
i nventi on,

11198 et 9800 A e Takf e k4t CoipcheRe! if

tom vi ew of e socket component

f t he
ew of

t he stud céﬂpéﬂ&%ﬁqnﬁﬁgﬂglﬂﬁﬂiqrwwlone di sc-1i ke interengagi ng neans for

engagi ng t
conponent,
is a side

disc-1like
conpri ses

I nventi on,
conponents

he sockefjg OWPOBEBRB %n%éﬂaﬁﬁtéﬁﬁb&ﬂﬁeﬁﬁcéisﬂﬂétﬂﬁbéﬁ@*@%

and furt[}éo shows r‘?&nﬁ (}b? nor axes di nensi ons; Fjg 12A-
fnewis & Retton H&ﬁ&) tt ?ﬂ@ P COMBRNERYY caNgt &-§idey
and a secbuemMOﬁnEﬁeoéthaec@m@ﬁﬁemﬁnnav&ng mdﬁemthanlogetmisuwtmrtuon
of the two_co

a tapereg; gecwﬂs Ei gldé3v§g9w@ffatmurstéadegéﬁ@&ﬁéﬁv, it [ he

and is a erspectlve VI ew 0 stenin
fastening devicemt Bhd-t 8vemndist nges vbaWodnithe

h h
PRBRCARGadTIRy SRS (rrubdRekEr nEif, s eh8r Bhodk Sl *39:;396
i nt er engagedd aigox aaedldxmanﬁﬂqmy'the st-ud i nt er engagi ng neans mhlch

st ud

th a . -

recess in whicklat ohPOnehts- i1kt d tELE EAGAEHY JHIRScBLBnC OH Aimedwben

the two st

ud co
compéggnts showing the recess or ledge into which the

disc-like interengaging means fits" when the two components
are lnterengaged, and also lllustratlng the stud interen-
gaging means which comprises a tapered section; :
Fig. 10 is 'a perspective view of the fastening
device illustrating the stud component having a plurality
of disc-like interengaging means and the socket component;
Fig. 11 is a bottom view of.the fastening device

illustrating the stud component and the .socket component in

an interengaged state;

Fig. 12 shows a third'embodimeht.of_the invention,

.and is a bottom view of the sockét component,_and a side

view of the stud component having more than one disc-like
interengaging means for engaging the socket component, and
more than one recess in the SOCket'component, and further
shows the major and minor axes dimensions;

Fig. 127 is a side view of the stud component of
the fastening device of Fig. 12,-and.a.sectiéna1 view of

the socket component, illustrating the connection of the

two components showing the two recesses or ledges into .

which the disc-like interengaging means fits when the two

o/



nent.s are i nterengaged by the socket conponent; Fig. T3A%.¢ a &ide€ view of.
the stud conponent of the fastening device of Fig. 13, and a sectional view
of the socket conponent, illustrating the connection by the socket

conponent of the two stud conponents showi ng the recess or |edge into which
the two disc interengaging neans fit when _the two stud conponents are

| ntigyengaged end-to- end, and al so iIIu§ﬂP§ting the stud interengagi ng
means whi ch conprises a tapered section; and Fig. 14 is a perspective view

of the fastening device of Fig. 13 illustrati t stud_ cpnmponent s i ch
ore 1 end. COMRIM a5 Ereipdat o i (S of HTEhEe EfRG H5E | feid

di sc-1i ke i rinrecreyayaqicngresesns\vhvinidthecdmpr isesl & orgpered sseciassenbl ed.

The following is a Crihpti f.pr. e - |dFRNt ' jon.

It is clear that thgrgé'rrgg Eg'g\vgr Fatf?%%ﬁll (nét € g‘*_ze ﬁlfdof{}héehfs‘rﬁ%%%@o ﬁfhe
fiast eni ng d@nidc s HpvBeEsPeehtvanyheVeafupefagtemiagidavice haning two

def or mat i on g@fud NEompBRENIAL IWIRIcRl ade S dhEDLEOBNEL E-EHAS U Gld Y
oval or elliptical toward a nore_ circul ar crpss-sectlog. ghe d%g%f gﬁ

def or mat i on SATHSHLARRRRGRE Wi iBn 2 FEG&RE idL JFRLER oFReN &P & "ﬁg" e
devi ce. The invexrdryagiaip mednoratd econtai red whenbehehawd amidgcanpo-he
hol di ng power_qf the device. The wer, . of i ' also be a
function of nteﬁg"sr’rﬁreer ileﬁtec%ea{}%?&ee‘f i T fstrot(}%eqv\ﬁi&c%cf\%é‘m\b basi c
conponents are nmadeFighe 1ddite @anibde vieweefi bher ertyudedomponginde mfiged
with the us a ' t 9q0nl ggﬁg tooF

t he devi ce. %/Kgsi mp egﬁgﬁﬁcﬁi%%ﬁéé;cﬁgﬁf%l ?%esﬁ%ﬁ Qi':an t engggmnt'g%g?m%€ of
the conponeithe S9cketeFoMpORENS i bl lwetrafdmd dmenaeneeesdon Ay el y,

tRe/fast eni ag et CeomBotidnt RS deRer ithed Asudebbaipdnefisd aghbdling aneul ar
shaped device with basically two . . .
recess or ledge ‘into which the two disc interengaging means
fit when the two stud components are interengaged end-to-
end, and also illustrating the stud interengaging means
which comprises a tapered section; and

Fig. 14 is a perspective view of the fastening
device of Fig. 13, illustrating two stud components which
are in end-to~end relationship, and showing the relation-
ship of the disc-like interengaging means when the two stud
components are assembled. |

The following is a description of preferred
embodiments of the invention. It is clear that there may
be variations in the size and the shape of the fastening
device. However, the main features of the device is the
deformation of the cross-section of an aperture from being
substantially oval or elliptical toward a more circular
cross-section. The degree of deformation will be dependent
upon the intended use of the fastening device. The more
the deformation the greater will be the clamping or the
holding power of the device. The power of the device will
also be a function of the material characteristics from
which the two basic components are made. The device can be



coaponents - a stud conponent. 15 and a socket conpoﬁehﬁ_éo -¢ bot"h JF. which
are designed or adapted to clanp materi al between them when the conponents
are fastened together. The two conmponents may be interconnected by a

fl exi bl e connector 8. Clearly, where there is access only to one side of
mat eri al s being clanped together or otherw se assenbl ed or fastened, the
connector 8 woul d not be used. Howeverléif the device 10 is being used I N\gi
manner simlar to paper clips where each of the sheets to be attached by
use of the device 10 may qr .may not have,a_ _hol e punched at an predet erm ned
oati on SRSGRENGRIBAr ApReA) PHRERE P S A BieE Jaf OB PABGEAGe 10
R;af eL en;:ewiahnewc(;mhe t® dnlp. tlti]e- sBcklelt Qfowt?]méhﬂepfcthé' devalceesrtmdi nent
of the fastening ,devige. 10, 0 i nventi_Q he, st C nt S a
SUbst ant | SLRPLEY EAAGITAS: PoebREm HLaT ke rid o Ehinr ETSB AR reverll
verti- cabfytheocompboentgerti on 16. In the enbodi-ment illustrated in the <
various Figures, e ls alsq. LRt n i ea R 15 [,5¢ 17,
whi ch i s adapted #rg #ﬁée?e%a‘g%gg%_g%ﬁt g?%o%%é’%?&\%ﬁ% 'a'-qo'(ﬁs)leér% [ Sél?r&eans
for int er8hgR§y¥ngtheofastanmiga desties PO wihl checdgsgribeds @asi dednrd t he
stud and §0gkBlktaMRIENR Scilrcaldr28nabRd MeFidd t@feh! bsildad 15 Udvo |
component 15 1Is pressed’into, the aperture 24 Qf socket .conponent 20 _
def or ni ngCPRROBREBEEL e 22 A4 i‘?ﬂﬁ'%&ﬁ’h"g 15 canfngr secketyiGammRanantH12%ng
correspondi pgky dacr@dichGtidedBighedxior ddaptedntdclang matehisl 17

I nt ereng | 0t of the

cont act COELHBRT hoR VAR AGEOBBORETY (RER: SRS HPRETRE bns DL
and D2 reThei tevd ocompontent sremayr bei dietercbnnddted dasia abl extilielte o
o omerer GnbBEAof 8801l Undrontgsctds dodilglohgy b8 YT |
sai d ti nesjdeataf mpsenivlsei heding olagwedetogedther precothgryise '

assembled or fastened, the connector '8 would not. be used.

However, if the device 10 is being used in a manner similar

to paper clips where each of the sheets to be attached by

use of the device 10 may or may not have a hbleﬂpunched at

an predetermined location around the periphery, Cdnnector 8 .

may be a part of the device 10. -

Reference is now made to Figs. 1 - 8 all of which
depict a first embodiment of the fastening device 10 of the
invention. The stud component 15 has a Substantially cylin-

-drically shaped stud member 14-Which extends about verti-
cally from a body portion 16. In'the'embodiment'illustrated' x;i
in the various Figures, there is also interengaging means,
comprising a disc 17, which is adapted to interengage or
interconnect with a cooperating means for interengaging,
comprising a recess 22, which engages disc 17 when the stud
and socket components 15 and 20 are interfitted. I.e. the
stud component 15 is pressed into the aperture 24 of socket
component 20, deforming the aperture524 by increasing the
minor axis dimension D1 and‘correspOndingly decreasing the
major axis dimension D2, and the disc 17 interengages with



the.stud nenber 14. The disc 17 is tapered in that the.df anet ér B3 of *t he.

disc 17 axially inwardly of the location of the outer diameter D4 is |arger
than the outer dianmeter D4, and D3 is larger than the stud nenber dianeter

D5. It is also desirable, in order to permt relatively easy assenbly or

cl anpi ng of the two conponents, to have ihe outer dianmeter D4 be | ess than
t h&_m nor axis dinension D1. The differ® &2 between D3 and D4 is the t aper

or neans for deform ng aperture 24. \Wen the stud nenber 14 of the stud

t 15,is def 1 ngly i ted i t 24  of t .20, . th
i 6 17 wi | EREn AR T T OT L BOo RS B R - ol 5teRho Off ORBPI FERLAY ho
mat eri al f r betweiernh dicpat 7 neemd ﬁécéssnﬁaeumuatﬁundtm@nsofr&hEedﬂmgﬁ*m
def ti t
et or ma 'O“igkan de‘nzlg%eﬁ%f ZélE‘t *dci‘ t@f&“géﬁﬁ P\"exdﬂlizer&:‘?{kﬂs%ﬁ DS .

conponents rela IVE or Sso mat eri1 al such as paper

br cloth |stosstdﬁﬂxrmblaethaEOQM§ﬁhﬂkf1@fah592§quQﬁ Rb endmbieibgy
i nt erengagﬁgrea'es@ gﬁ&ﬁr b’%' e mb%ocltpep& n®r dlameeet o8t Rgld hdtormai bl y

pushi ng conponent 15 onto materi a into aperture 24 until disc 17
engages rec §312§Saﬁ§a“p|ﬁ¥éﬁ Mpmbare Hangter Ba: wReh ke thRo saddhdd®f s 15
and 20. Devi ﬁéal:‘éﬂ%ha%sﬁ)héedﬂaﬁéﬁéklmﬁ%flﬁEeSbuQ‘.erfer&aerfﬁtéeaéﬁddloiC 17

into a hoIe de i n, mat eri al mat eri al e but need np.
f1 exi bl e. e ShtshnembeT; 44y, ei}é%l %ﬁf‘& g‘t'ﬁ?ﬁmﬁﬁgﬁrf t aga&g‘&d to
interengagedﬂamhtennpeneﬁtthE dibos13d pkiadllyt ineBrdigeos ¢heﬂﬂacaamaﬂeﬂ

may be causg ? II:Reb(?a\}b}".er Jcﬁ.a:ﬁg:é ” aclhegﬂt?rg @ﬁaﬁm?fx&hguttg Ifﬂ.%ﬁfé the

sheet s of eri al her wi depen upon t
| engt h di neBdi oandoP3t He éﬁmemems@n Ttheyrtuhduembern diamgterupPs.24. It That

IS 10 say, jBe.dtdyl gaERIMAe 1518 86 xs 4k oo EATRONESL a2d vEYYy DBaRAAP! ed
i n any nunber of _di nensional ways to nmake device 10 useful as ast eni ng

means for v%?FSW?Hﬁu%Bs%%amRLH91Hf|%ﬁ%rt@ﬁ¢%R¥PQQeBFS' to Have the

outer diameter D4 be less than the minor axis dimension Dl.
The difference between D3 and D4 is the-taper or means for
deforming aperture 24. When the stud member 14 of the stud
-component 15 is deformingly inserted into aperture 24 of
component 20, the disc 17 will snappingly interengage with
recess 22. The properties of the material from which compo-
nent 20 is made and the forces created by the deformation
of the aperture 24 firmly interengage or interconnect
components 15 and 20. If relatively flexible or soft
material such as paper or cloth is positioned between
components 15 and 20 prior to them being interengaged, such
material may be clipped or snapped together by forcibly
pushing component 15 onto the material and into aperture 24
until disc 17 engages recess 24 and "pinching" the material
between the two components 15 and 20. Device 10 may also be
used by inserting stud member 14 and disc 17 into a hole
- made 'in material, which material may be but need not be
flexible. The component 20 is pressed onto stud member 14
and is caused to interengage with component 15. Thus a
plurality of sheets of the material may be caused to be



body portion 16 may be designed with various surface’fin-2isfHes &nd sad’i
adapted to nore effectively clanp the material. The particul ar shape and

surface condition of surface 13 will depend on the function of the
fasteni ng device 10. Device 10 nay be adapted for the attachnent of
obj ects together, such as attaching an object to a wall, which object is

not to be permanently attached. The obré@t so attached nay be easily and ‘;
non- damagi ngl y renoved by sinply squeezing conponent 20 in a nmanner which

decr eases cre es DL.to the poi nt where disc 17 rel eases fron1 o
recess 22 & Dﬁ& hent 180" qﬁaQﬁglﬁ9etE?éﬁhﬂqs§ﬁ°€oﬁ58n§H?QE§ this
poi nt it smambtﬂzﬂ(whmchymagtbéIdtﬂaéhedseog@ﬁhﬁkIW&ELGHG dfews my

b rfa f t he

ot o oo feg Lefide (Piliefls 494567, MG Bed, Slodifda TR S8, 2e Heodh

VWhen apert Qf eapgriturge2dr.meChat tie torsanpl ehensendl mmpbrfannj Yerded 14 <
whi ch d t t L
'Eaple(r: sge?ﬂatgoisrﬂﬁtal ?agpérzrlee?{écr ﬂ?dﬁgg easﬁag? n%gr tllnb Pgﬁéﬁgft%e 24
because t hdiBgmsicnahevaysi $o aake [deviae ﬁﬂn@ﬁeﬁuh dﬁnenﬁasmehﬂng

forces whigahes#dr f\fé)ﬂébs gakomdd on ﬁffﬁi?ﬁ'i:t Y i A suéfﬂc%f 1Py se

conponent 20 .is consi dered al so have been deforned - d which forces

are al so rePd¥eBOr&FLian 6 ﬁ%ﬂlérxi’%l desagpede Wikh éﬁaﬁmé%rrﬁﬁﬁéﬁtcezélnact
to -19-igheer m*mgeame#twaa@wawf nest molis'ed aedf&t:gﬁélwrép&?eogtfﬂg be
d nb rfa e 0 s definin e a tu
{1 eat od SUBRCAELAF a0 PRERAS AT nPRACR (AR RARLE o SR LF SR
In this i nserfiaece t13 swilkdi delpend heon bhe-mdﬂctionhefswhéﬁfE%t&wiﬂéZ .~;
| | W/
greater tIgdypEocqyal bRvibe atouqnﬁerﬁ@fa oﬁthgegﬁtg' &’3‘%& t ey o

than D5. Such neans for Interengagi'ng are ustra
mﬁth,ntr“pglgggso¢qgﬁ;her, such as attachlng an object to a wall,

which object is not to be permanently attached. ‘The object
so attached may be easily and non-damaglngly removed by
simply squeezing component 20 in a manner which decreases
D2 and increases Dl to the point'where disc 17 releases
from recess 22 and component 20 may be easily . taken off of
- component 15. ' o

At this point. it should be clearly noted that the
so-called interengaging means may be comprised of friction-
al forces which exiét between the surface of the stud
member 14 and the surface of the walls defining the-aper-'
ture 24. When aperture 24 is deformed by the forceable Q’
insertion of stud member 14 (which need not have disc 17 at
the end thereof, but instead'may have' a taper so. that the
small diameter end is easily insertable into aperture 24
because the small diameter is less than the minor axis
dimension D1), forces which result from the deformation of
aperture 24 - and of course component 20 is considered also
to have been deformed - and which forces are also related
to the material cha:acteristics of component 20, act to



.
« ! ¢ L]

i nvantion herein disclosed and. clainmed. As easy as it Ps-to caust thé- - -
I nt erengagenent of the two conponents 15 and 20 and the possible cl anping
of a plurality of sheets of material such as paper, it is as easy to

di sengage the conponents 15-and 20. By sinply squeezing conponent 20 in a
manner whi ch decreases D2 and increases D1 to the point where disc 17

reél eases fromrecess 22, conponent 20 mey@-be easily taken off of conpo-
‘nent 15. A very inportant advantage of device 10 is that, for interengaging
and for disengaging of the two conponents 15 and 20, a person need have
access to citenangagapshentwo ampRReREs cbipaRene020. THRiSUEEage P

fglt th Eyﬁgiyt thachetber a yadhdi Bhehselr fdcsl eomoReeqHhl 1 de£inDAgr Po-

nply clanping _the objects or itens using.socket, conponents 20.
The obj ect sthRy2BRTEHER ¢4 B33 &P kﬁF%ﬁ)ﬁ%-sBF af8 prﬁ}%%%”%%%ﬁﬁsﬁt 20
’Ej her Ebyl(r)eh&ﬁﬁél:ilgwlgi bﬁh;&hfeen;gﬁg. | I abangagatiehteei M tikei bi wstandke
evi ce can als e u r_purposes.simdar, to e_RurRo fopaper
clips, except YhatedeF e_LOtc}fﬁg B eﬁgg&sflalﬂ/{m%}f’%,s\sﬂe?&i tD[lI ssa%}fgtnf B8
restricted greatser t bthaheopeegphédr yoofthehes tiud membexs rdiametgr pRber whthng

oL tached | hplielng TEpd AN pacyb i Yoshl! o Shebeosdihg arkase! vo

obj ects wh conponent™ 15 1§ at ed to one o t he. socket
conponent 20llwysimatddd howenexetbey cborecwithdm ckhgplacere SfapthPosure

for a gar mefflyentidh n&PEih @it iEseded Rl coLLimEanOW made to Figs. 9-11,
all of which depict an enbodi nent ,of the fastening device 10A o

: f the
i nvention. Stud coﬁﬁnﬁ#ﬁY3BSiéts&ﬁMF%aﬁ?Hﬁetﬁhﬁa%PE?§8§gfﬁe%9$£aﬂa 17B
on stud menfigs dwo compeBedilst D5 a4 h2g eandbshanpossiylehelampkngeafuaes as

B SO ALERN R, O, ShE8eklof! TS TOaRE 55, athsT O e
easy to disengage the components 15 and 20. By simply
squeezing component 20 in a manner which decreases D2 and
increases D1 to the point where disc 17 releases from
recess 22, component 20 may be easily taken off of compo-
nent 15. A very important advantage of device 10 is that,
for interengaging and for disengaging of the two components
15 and 20, a person need have access to only one component
- the socket component 20. Thus items or objects may be
attached to a wall in which stud components 15 are incorpo-
rated by simply clamping the objects or items using socket

. components 20. The objects may be easily removed by appro-

{*/ priately pinching component 20 thereby releasing the inter-
engaging means and freeing the object. The device 10 can
also be used for purposes similar to the purpose of paper
clips, except that device 10 may be used anywhere, i.e. it
is not restricted in use to the periphery of the items or
sheets of paper being attached together.

The instant device 10 could also be used to attach
two objects when the stud component 15 is attached to one
object and the socket component 20 is attached to the
second object, for example the snap closure for a garment



gaged or in cooperative connection with any one of the threesdiscs 17 - -
17B, thus providing for an adjustnment of the depth at which stud nenber 14
is'inSerted into aperture 24. The fastening device |0B of the invention
shown in Figs. 12 and 12A differs fromthe device 10A in that socket
conponent 30 has a plurality of recess 22 and 22A on the interior wall of
aperture 24. Cearly, recess 22A coul<hdge i nterengaged with disc 17 \"
al one. There are many al ternative ways in which conponent 30 may be '
pl aced onto and in interengagenent with conponent 35. An exanple is for
recess 22 gm@pehatiiRew th-disc 17 and recess 22A cooperating with disc

17A. |If socket co ent 3Q i I r{hep:qnt-o oSt bep £ldy sdiySCS
17A and 17B wil | geof;%%’g‘gg %?? ?‘é’?‘é?ﬁé‘e‘i&zﬁgaﬁa? -zA"fefs%erc???e I thﬁ |
further podspbct am fempodinpdtenf Jtheviassening devdse M0Asof| &h&t to

body port iPrFkréﬁtioB?CS%dZ%emp%bﬁtt heN 1G9 Ofleswn ah&y Bh@Nehwekh 30rE sifs di scs .+
17 to 17B. It I's apparent_that there are many adstlon%: varlfé§o§§. There
coul d be ablii t 13AaRNG SliB LPm/ BFudgmemhen Lt . o DESSE 1T $R1d5s re

aﬁdi I:I i onal st?gs{-_gﬁ%gaﬁg ’anédéaﬂes_ggaﬁﬁtbgizasdg&-raged»usgl_y}s depayibeddoren :
the discs - nd recessse _an - L d hedi ffer . as

t hey rennj%F§ﬁ #it?ﬁgg§5gﬁ§?ﬁgi§ﬁvlce 2919 Tﬁggﬁds?ERangggggéé 6? the
enbodi mrentnehowWa0i dsFiadso k3 fi¥sviously defffimes fandnmnay bevinger@n-and
the device 10B.n th £ n 4 o S the I rior
wal | of ap%?gﬁpeofil %df%g%ﬁeéacggpn%o%e%hn%ée??nusﬁl_ toagﬁ_r%bt ?g lé-'t é;r t wo
"stud conptimreesdists 47 i+ sk7Ronphwenprovddinge dani %n%@-ﬂﬁﬁ&m@g? &fd 458
respectiv eéggg%:ﬂhéﬁhwﬁ}fhbgtﬁanﬁéﬁbﬁg §99§5hghs@Rdedoid Widiturerket

conponent ed to Interengage wth each of the two stud Conponents
45. The et o-end interengagenment may B o -
The fastening device 10B of the invention shown in

Figs. 12 and 12A differs from the device 10A ‘in that socket
component 30 has a plurality of reCess-22 and 22A on' the
interior wall of aperﬁure 24; Clearly,'recess 22A could be o
interengaged with disc 17 alone. .There are many
alternative ways in which component 30 may be placed onto
and in interengagement with component 35. An example is
for recess 22 cooperating with disc 17 and recess 22A
cooperating with disc 17A. If'SOcket'component.30 is placed
further onto stud member 14, discs 17A and 17B will be
engaged by recesses 22 and 22A respectively. It is further )
- possible to'flipucomponent'30 over so that recess 22 is = o
closest to body portion 16. Recess 22A would then cooper-
ate alone with one of discs 17 to 17B. _ ' '

It is apparent that there are many additional
variations. There could be additional discs and/or addi-
tional recesses in the case where additional or increased
holding strength is desired. The spﬁcing'between the discs
17 - 17B and recessses 22 and 22A could be different so
long as they remain in mating cooperation.



be-wade and rel eased by the one hand deformation of t h® *sbcket conpofient - -
that is the changing of the aperture fromellipse to oval by squeezing
parallel to the major axis, and then releasing, allow ng the aperture to
tend toward an elliptical shape which results in the engagenent of the two
st.ud conponents. Disc 47 is |ocated on Eicond stud conmponent at a di stance
D8,/ whi ch distance D6 is appropriate refalive to disc 17 of first stud

conponent 45A so that when second stud conponent 45B is put in end-to-end
rel ationship with 45A. for ex Le t scqQpi_ha di anej.er b, nto or onto
first stud corrponeﬁgeg%\sf?ﬁ‘ﬁgtag?éﬁei ﬁlogl 8% H’)%, e@@éfé"énegvﬁ}f?w%nlg%ge
Wi th both #igss. 173 anti3A7a0d ldceds fretb$ sf4om ahe 42ricepdOfi aald/ tigycket
component 4@ 4l 5 o4 CELRLCLYCRARN LD AUMONE 75458 28LchaB 4 S pase
i's again acconplished by SIHB%% squeezi ng comnponent al ong thus,
“reduci ng DEhgndniteniessiwed ldiofeapesiture P& mnd iserkete cnpananbrGfisisa

and 45B wi jbaut ddediffstt ccddthed Ubko OF sB8Ad cbiBohéRt sl Ud sCODOfERFEE 45.
Clearly there are nany variatlons agai n possi blaeég'éhg(r?eq @s be a plurality

of discs ofCEROREHt @Ml & RPCRHFERPINEBH 4 REREINTNEL | ve
length of Whd twivishUdLPBeNStrtndotady tgebheged. eddditio-anad | ws ifrpr e

may be nore than aone recess ,of _the. .t shq as 42, The.socket ¢ opent

may be nmad&°F é"ercoﬂ?%e&%h 4t%o agﬁpg\ﬁ&fo g‘P d.n%er_eéxg_a%a &éﬁl} tefk% °r€2@§és1es.

Al | of theswovasrtud: icomponenite |4iSke- Thies endate-givh rirdgeengagement anayhose

previ ousl y,de | be T %ﬁﬁpt I N ti qQﬂﬂﬂgg- e fea I ng

devi ce as Egsgﬁgggdgﬂgrg?%%%h nﬁ%t g?gnéyéuﬁgﬁﬁgﬁk a van-légggg,qaﬁ?l be
under st oodsPekat eomppagditng ddvati pei dhe fhrRrFiRE ohethppapemtunmt

\ati ous chapggs dBYi P8eMRde dvh 1 "oy f 8HNe NS F p&ER2N AN & £ RBY GIERIBr Of
the parts thereof without departing from.the, scoge of the invention %f de-
fined in tﬁ§1§ppéﬁﬂédtbﬁﬁiﬁ§lea51 g, allowing the aperture to ten

toward an elliptical shape which results in the engagement
of the two stud components. Disc 47 is located on second
stud component at a distance D6, which distance D6 is
appropriate relative to disc 17 of first stud component 45A
so that when second stud component 45B is put in end-to-end
relationship with 45A by, for example telescoping diameter
D5b into or onto first stud component 45A (illustrated in
Fig. 14), recess 42 will éngage with both discs 17 and 47
on recess walls 42A and 42B respectively. Socket component
40 thereby effectively connects components 45A and 45B.

Q_J Release is again accomplished by simply squeezing component
40 along D2 thus reducing D2 and increasing dimension D1
permitting the separation of 45A and 45B without the need
to pull, turn or bend the two stud components 45.

Clearly there are many variations again possible.
There may be a plurality of discs on each of the stud
components 45A and 45B so that the effective length of the
two stud components 45 may be changed. Additionally, there
may be more than one recess of the type shown as 42. The
socket component may be made'larger'in width to allow for a



-23-~ CLAI MS 1. A fastening. device conprising: a stna'—éorrpbnen't; a- - -
socket conponent fabricated using material which is resilient but
formretai ning, having a dinensionally deformable substantially

el l'iptically shaped aperture therein adapted to receive and interengage

sai d stud conpo- nent when said stud corB)onent is inserted into said socket
conponent and when sai d socket conponertt 2= pl aced onto said stud
conponent; said stud conponent conprising a body portion, a substantially
cylindrically s ed spud nenber ect therefro and nea

def or i ng ?g'ﬂ" 5 4 u?% Fﬁc?ﬁﬁﬁ?veiihl Fnt eéﬁ?ga‘@%rjsao\ ipng uWBgﬁpgﬁkﬁt when
said stud marmrha\ae|amm'eazlgesntmmalairaperthoseoprem.dusﬂ:ykdEscmrbedent
and when sai d sockghg Cg %%%t’%t n%v A% AHL n?@&l%&t% CQHBOfaQ?E%mn

t hereby interengaging & socKet conpo- nen | ura i

i nt er engagidey igeras |¢R%‘§l@§e¢\n hﬁhf%ﬂrm Pod | panY e ai‘éﬁga§§19§d§¥l§daﬁﬂﬁ§er

each adapt déks CORPE abe WnldR rSHSb S OEkSh ﬁﬁ@@ﬁ%@b&ﬂxd H&s8PPpEgondi d
stud and soc et co onents; and sai d socket conmponent apertuye haV| ng

interi or wank ity ‘Y‘Fa}lorb%ﬁ%l’%ﬁ%ﬁs?%t aYRELORE n%pa'éﬁ?§ Be¥ehe Bad es&Pd
maj or axis tdwmﬁh@d n &ﬁté\ﬁrﬁﬁﬁ%ﬁ;aﬁmaﬁﬁm@emnﬁroﬁthgdparasl €hereaifd
aperture axes .di ions_hei efo abl e t said minor axis

di mensi on "ACHEAREs 5?3551(}1973“[571" &H}E |%#1 %réﬁgggw #Rs8PTi on
and extractﬁmmd)fusanlté sppemisdaerlains. and from sai d socket conponent and
upon squeezi ng of said socket conponent along a direction parallel to said
maj or axi s and perpendicular to said mnor axis of said elliptically
shaped aperture, ' S I o

r
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-84- said interengagenment of said socket component w fh saild stud * - -
conponent being only at both ends of said m nor axis when Said Stud

conponent is in interengagenent with said socket p . The
fasteni ng device according to claim1, wherein saﬂﬂ“n{"ﬂmgmﬂm,weans
conprises appropriately treated surfaces,of said studcnerber and +sai d
iRterior walls defin- ing said aperturé'%ﬁch t hat interengagenent of the
stud and socket conmponents results fromfriction forces between tangenti al
contacting areas of said treated Swaéﬁéi%gnd said interior walls when said
stud nmenber is deformngly inserted i I d socket conponent and when

- sali d socket conponent is placed onto said stud conponent, said forces being
created byqsaid d | f | &b APSH s Ahd said resilience of said
mat eri al . %.’ %gfégﬁsét‘gﬁigd%g/%e ac%%’rz%l']?%'to claim1 or 2, further
“conprising a plura®iSSudicomRARentr deforning said aperture, wherein each

said nmeans for defprddéRetatmpbhbnt! ¥adraUaYdd afs Bilg ARREERLRAL Ghlidfter Of
said aperture inte- rior walls and/ f .said _stud nmenbe thatgiaag

S I or 9 d . SO
mnor axi st8i METHHERE PHE ’é?fﬂaéﬁil&grraj}b?vh%!sadi‘{fé?ﬁ’?%hQ‘
decr eased, defoximagbrai dupetantéatldyadeill it cal iy nehdped tdapesrture
| nt er engagl g, 83k da 8Ll AN 05 0BKE LOMRANS Ak Srehinage o218 bRRCUAG Vi co
according To clarm1, or 8, ererncsai d stud and socket conponents are
adapt ed t onentinphent saiid stadvcompanentwnieh teserteddintabepids sogketdert ed
Into Sm(jéBﬁb%héH%WE“@”hhéﬂdéﬂﬁﬁ‘§ébﬂe%0@8ﬁpéﬁ@ﬁ€“§%tﬂfhé%&CSQﬂUWO
sai d stud conpponent. 5. The fastening device according to claim1,
wher ei n saP@1d| §Eufi EPMBPNERLEr engagi ng means conprises: a plurality of
Wisc- i ke int er engsgi dgs RANT onffidnent abowpil sl chsbotuissreleny eai d

r

stud member, Between 39 GNP LA Ly 2RaRE WUl b 27 o284 21 Ug
- therefrom, and means for deforming said aperture to receive

and interengage said stud component when said stud member
is inserted into said aperture of said socket component and
when said socket component is placed onto said stud compo-
nent, thereby interengaging said stud and socket compo-
nents; _ '

a plurality of interengaging means integral with
and positioned along said stud member, each adapted to
cooperate with said socket component to interengage said
stud and socket components; and

L/' said socket component aperture having interior
walls, a major axis dimension and a minor axis dimension,
said major axis dimension being greater than said minor
axis dimension, said aperture axes dimensions being deform-
able so that said minor axis dimension increases as said
major axis dimension decreases upon insertion and
extraction of said stud member into and from said socket
component and upon squeezing of said socket component along
a direction parallel to said major axis and perpendicular
to  said minor axis of said elliptically shaped aperture,



-25-»the spaci ng between adjacent disc-1ike engaging freamst beiing not "Fess-
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than a di nension which is adequate to permt said.interengaging of said

stud and socket components;

ald

plurality of disc-like interengaging nmeans when sald stud conponent and

ket t ttached the int t of said stud, and socket
Component s FRLH (AP TTBARRERERE (R4 \BBRG ARGHRT oF CRBRESLS - BRodeid

sai d socket conponent—berng—adapted—to have at
| east one means for engagenent which matingly coo ch of said
pturality of disc-like interengaging neans of s iﬁg Eiﬂﬁﬁ“ sai d

nmeans for engagenent matingly cooperatlﬁﬁﬁthh Nt

+

each of sai sltpducahmle)ft simrhghcmljrite botthr engteyi ol srcadsma.nsbr.saxisreans '

f K
or engager@ﬂénogtaz.g! 1?18(9 8& HRYRels anlﬁ Cau?é%gémﬁngE’? on 61T sai d

def orm ngl y I nser

Sal SOC et corrponen or nat

aperture angogkeh camponepket conponent is placed onto said stud conponent, -
sai d forcespbeing Cfl?é?‘tf%gs@é’na?ﬁbddgﬁ.e&”&rdc@}dﬁfnéa&@ EPELAULS Whdredidl

of said nmateri al he fastening device accordlng to claim

resilience
5, wherein

said #ewerwa%mmeﬁ@ssmﬂw?ﬁrepemamsae%ehz Lppased

priate di scghPEsk8sserdsaRAS seadamdmbaaeanandaqut §hterddy wadllg eefimnship -

of each said plurality of disc-I er- ans. provi di ng an
adequat e t ap® ?619a3§8r§3F8 ﬁBEhtgpag Pgﬁﬁﬁgﬂg gﬁ Fﬁ%%ﬁﬁ<ﬁ$q§34ﬂﬂ(j
stud nenbersodket cdmpohasitaningsdivisce rmmofdiint ion cfarnes baeween each

LESLRLSLaNGag O_HERRS s AN & NDEE42Rd Ak ' & - L AR gl th

and greater
than the disambdeintenivwr svalllaewben said stwdmem&qmg.sjmtemomrhw ng:

sai d disc-I
each said i

el ng greater an Sal oute

a stud Coggmgggt%%v' & Loy QSEk'e‘%“cdinﬁ&'?éh%”anh‘ JHenh Wai895beRdy

shaped st

‘'gral with and distributed along said stud member between

er Wlt a vertical

component is placed onto said stud component, said forces

being created by said deformation of said aperture and said
resilience of said material. . o

3. The fastening device according to claim 1 or 2,
further comprising a plurality of-means for deforming said
aperture, wherein each said means for deforming said aper-
ture comprises an appropriate taper of said'aperture-inte-

rior walls and/or of said stud member so that said minor

axis dimension is increased and' said major axis dimension
is decreased, causing said aperture to admit said stud
member, thus interengaging said ;tud-and socket components.
4. The fastening device accofding to claim 1, 2 or 3,
wherein said stud and socket components are adapted to
clamp material between them when said stud member is in-
serted into said socket component and when said socket
component is placed onto said stud.componeht.
5. The fastening device according to claim 1, wherein
said plurality of interengaging means comprises:

a plurality of disc-like interengaging means inte-

said - body portion and protruding end of said stud member,



-26~ length and a stud diameter and extending substantlaIFy vertfcally from
a first inner surface, and a plurality of disc-IT ans
integral with and distributed along said stud ne body
portion and pro- truding efad of said stud menber, mﬂf ﬁ@gﬁﬂgﬁﬂ
adj.acent discs bei ng not | ess than a di n5|on whi 0 pern1t
sad i nterengagi ng of said stud and soC T conponents; and a socket
conponent fabricated using material which is resilient but formretaining,
adapted to t n e t ng an
arcuate i n iél’gl gi)g E'n?t ar lé-‘ws?%?lf %gggge E!lr"%‘%%laq{slu % g%%ﬁ%mqqn%%%ﬁcdal |y
- shaped apenotr éeBHr Gdngin $nidinensdan ddmp@hens adequateeito pgrmigersaid axi s
substantia elyfa S id
]ihifeﬁggggb%g bf Lsh BT8R hdVahl %b@k%ttu‘éoﬁﬁiﬁi@notntssa

el liptical rture aV|ng a vertical len eater than said
*stud menber | engt F2hdnisskeki SOMRAMRNE ARS8 atﬁﬁegu & HAY8I AL | ess

than and npéagtbrdtnéahy gbeabﬁga@mﬁalﬂhsbudma&rmﬁjlﬁleaabéﬁ:at@w a
t.o. sai d m nor axis,

maj or axi s di pensi on greater,than a orth nal

ot cra B Rash S dasa P iRadn i | SR 0a GRS, InhaKandiaing ¢ nan
said i nnermdaaﬁetcaﬁ’ sabd batdd mmb@ueﬁtbelmmrméagenzﬂoﬁ Oeﬁghg‘egwﬁﬁ cal
aperture ax I tlcaII a ert [ e [ el
dgfornable égiPﬁ Sogengﬁé ﬁ%g Eﬁelggon %ﬁ%r%gséggg% Tié% aX|s

- di mensi on dgsceésbe up@nenengegnngn meadh sexhrerct $akd ostudi Qomponemmd into
and from Sé‘békéECE‘éﬁnPgﬁEPﬁ%“%&fe adHdy Swziﬂﬂeféngﬂﬁéméﬁﬁk% GafRenent

along a direction pa to sald nmgjor axis and dicular to said
m nor axi s5BRdsang &QGket- C@EPPPQﬂ%ﬁKRF%$%F%GEefnﬁm(f9?ﬁ%$ehgﬁﬁ@ﬁ%ht of

(SéYl d socketafgepeit dbﬁﬂaé@h.@l gSarb P PP NeatnbeifNGad VYo Bhr82h tyends of

said m nor_axi,s when §3 k st ud conponent IS in |nteren- ggenent W th said

sockettxnﬁ%ﬁgnplsc' ike interengaging means and means for
engagement of said socket component when said stud member

is deformingly inserted into said socket component causing

deformation of said aperture and when said socket component

is placed onto said stud component, said forces being

created by said deformation of said aperture and said

resilience of said material.

6. The fastening device according to claim 5, wherein

‘'said means for deforming said aperture comprises an appro-

priate disc thickness dimension and inner and outer diame-

ter relationship of each said plurality of disc-like inter-
{ engaging means providing an adequate taper to cause said

aperture deformation upon insertion of said stud member.

7. The fastening device according to claim 6, wherein

each said disc-like interengaging means has an inner and an

outer diameter with each said inner diameter being greater

than said outer diameter and greater than the diameter of

the stud member.

8. A fastening device comprising:

a stud component having a body portion, a substan-
tially cylindrically shaped stud member with a vertical
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The fastening device according to claim 8, -Wefei m each said
disc-1i ke interengagi ng neans has an inner and an outer dianeter, with each

sai d inner diameter being greater than said outer dianeter and greater than-

said stud nenber diameter. 10. The fastening ﬂmmﬁm“mym!]mro claim38

or 9, wherein said socket conmponent further conp

means fon

engagerment whi ch matingly cooperates wit3f-each sai'd pl utal ¥tys of* di sc-1ike o
i nt erengagi ng- means of said stud conponent, said neans for engagenent

mat i ngly cooper - at%&ﬁ with at |east one of said plurality of disc-like

i nt er engagitRPFERn@nthed 8ird SdirmebRfofdfl axtedsting ebhshantiatdy

attached, sgifkstatlgofponcal fnrbtsoeér caapdace!, iandrangbgeatity of

|t or engagi T LS UL ST IoRRaRY Porie oRbeRehy i choRhanibeienige |

nent when sdighgtsaidested membsforbetngteni aaddt dddyntpostion sandepro-

conmponent
conponent

QTR RRaTHE et SR SATRENOE b LTSRS G0 W baen
sai d def or mstJament ddistmpeeingensid ese than jardtmensigond weiehi & 11.

The f ast enigigh ggukee 06ehAe dh 2 2L Aedrngaglig W Shiasd thd! Hdd

conponent and Socket conponent are adapted to c _
farkek ARPIRERLREr3RY i nto said socket conmponent and when said -

when sai d

socket component ig pokedt Winpewent Stabrieaiked ubing mat&Eisdddwhach

engageabl y .and rg%ggéggL¥H§%t.c Eggg%ggether t%@ﬁ%gﬁ ﬂ&ﬁﬂéiﬁﬁgrgigdand'

conponent & &f
subst ant i alinteatdngrage aviyh séeixds apd r compohéret ¢i andshadiagudncarpaatet

proj ecting

comr | 5119 13 JOePUAL @ SUPELAD!AGEL ¥y £ APdRbEpLEY EIgOR St sTorber
i nt er engagiogd ke shapedi apevthee t L

ererrommaving In ersge n a plura

rough said socket component with a
vertical aperture'axiS'Substantially in parallel alignment

with said stud member, said elliptically shaped aperture:

having a vertical length not greater than said stud member

- length, a minor axis having a dimension not substantially:

less than and not substantially greater than said stud

member diameter, and a major axis dimension greater than

. and -orthogonal to said minor axis, one-half the sum of said

major and minor axes dimensions being greater than said
inner diameter, and both said axes being orthogonal to said
vertical aperture axis, said elliptically shaped aperture
axes dimensions being deformable so that said mihor'axis
dimension increases as said major axis dimension decreases

"~ upon insertion and extraction of said stud member into and

from said socket component and upon squeezing of said
socket component along a direction parallel to said major
axis and perpendicular to said minor axis of said ellipti-
cally shaped aperture, said interéngagement of said socket
component with said stud component being only at both ends
of said minor axis when said stud component is in interen-

- gagement with said socket component.

anp material between them



- 28w conponent being fabricated using material which i$ résil= ient but -
formretaining, and each said conponent being adapted w th cooperating,
interfi'tting, interengaging neans, said socket conponen i ted to

have at | east one nmeans for ‘eifgagement whi ch mati ngjy es Wth each
of said plurality of interengagi ng neans of said st“"l@m H!"LWMd means
f onengagenent matingly cooperating wit &t | east one HEs ity of

i nt er engagi ng means when said stud conponent and socket conponent ‘are

attached, sajd neth C rising the step_of: deformingly inserti sai d
subst ant i al Iaéy cyl i ncpfgﬁe- %%tﬁ}“ pcg%lws‘fﬁdaﬁﬁﬁﬁgﬂ'nlgngg g’&i%’%u@St‘ﬁﬁ%FﬁFPy
el lipticall yeadapsaidpdisc+Eike alsteresgagingpenéans hasdehoinnev andeane
said cylindr] Y, st C b ds r qat | f | e
and said reé*ﬁ?%%tdiéﬁéﬁg%fé#ggggg? |n%éf%r%@@éghﬁgéhggﬁgebég#Q ggséggét
one of said {han ssaig outent diamgsgrngndegreaten mhancmpid stnd Benbeznnd
socket conmpoessefNd squeezing said socket conponent along a direction
parallel to a major _axis and perpendicular to a minor axis_ of said

el liptical | M&hapedTHserfapgtenping AevitFes@cro¥dingr & ehprdmyFere%ir&-and
rel ease sai Gy&¥&EHs, sd 1diSsdSkEBScompen &t Of @k theAStompLi Séssatdlehtr shet y

Subst ant | A PR | EOFCaPBP ISR, ShoFPma ThetY (FePPAFE SRR A7-52 9584 (o
allow the resmidl pohradiitytofl daspeildite finterengagtioket meamsorehtsaddhout
and o al | o e cromBeidit T 8L Fe" nelfls) BeBlertdithtlile, Uk Blgly CcBbpERnes
wi t hout sai datsing wadoraeht 1esistg angjeft s itdh phyradiisivm f adisempt ke on
siLesses. interengaging means when said stud component and socket
component are attached, said stud component and socket
- component interengagement resulting from forces between
tangential contacting areas of said disc-like interengaging
means and said means for engagement of said socket compo-
nent when said stud member is deformingly inserted into
said socket component causing deformation of said aperture
and when said socket component is placed onto said stud
member, said forces being created by said deformation of
. said aperture and said resilience of said material.
11. The fastening device according to claim 8, 9 or 10,
wherein said stud component and socket component are
U adapted to clamp material between them when said stud
member is inserted into said socket component and when said
socket component is placed onto said stud member.
12. A method for engageably and releasably attaching
together two components, a stud component and a socket
component, said socket component having a substantially
elliptically shaped aperture therein, said stud component
comprising a body portion, a substantially cylindricaliy
shaped stud member projecting therefrom having interspersed
thereon a plurality of interengaging means, said socket



-29- 13. The net hod according to claim12, further:conpris- i-hg the step.
of clanping substantially flat material be- tween said socket and stud
conmponents when said stud nmenber is inserted into sai

14. A fastening device conprising a stud conponent, 2 ; nent
conprising: a body portion and a sub- stantially cyl |Imﬁumg“gaﬂrstud :
menber projecting therefrom a socket -@8mponent fabrica ' ial WA
which is resilient but formretaining, having a dinension- ally deformable
substantially elliptically shaped aperture therein adapted to receive and

i Nt er engaGOMPANENRE RRIRALERPRASA LSS PSINR AREBELS S W te¥ Fafdlsaid
socket cogpert et @edmbestadnd riPLkehdc @arweshids domgeentt ®Sohg st ud

mber, id ! _ d_sock bei d d I
ot or 1 Al BB t AR OB o B2 04 mehBEP e 1 Hoa0r odt T RO Rgap LBBker

conponent meaash saiid Eogketeonponentadegpingl adaptedoperbavagat least o nE

componen: ohY, A T5°R00 My GRn s Sol/LA' REARGIN Lospaeteh VLR
axi s di mesgicbn ofndadldri pbirald &Y dpfehBrenengagdngameang:of Batkthsstudbei ng
greater tpampoiicdht)] 'YdidxhéaflsNFoy @hgffihenthbtifglyecoip@Pst oRg bei ng
deform able 'so that said m nor axjs di nensjon incyreases as said najor
di mensi onWasly 8%s d€agto PN O § arPg""eB&r}r"f@f |%€ HELLRRIRIIRG rFEﬁ‘?JJé? i nto
and from ghefl sadidelstudTRoMpnent] anh saktete Zdonparient dre oakeidchedponent
M nor axi B2GR BREICH PRI SDAT Yt o sai d i nteren. gagement of
said socket cQnpomeﬁOrm@nglyaﬁ@aﬁmﬁingnggmmnsupetagtdamﬁyncyiﬂﬂdfmds_of -
ol SokeLe, WEREA 1AUA SRORIIEEL e D BRUEL CRUERH LM 50T ¢
plural - ieyldfpticaldgysfiapedeaPsr thte sace Wbngt sadchorpartuge to |
deform to receive‘said-cylindrically shaped stud member,
said deformation of said éperture.andfsaid resilient mate-
rial providing forces which cause said at least one of said
plurality of interengaging means to interengage said stud
and socket components; and - '
squeezing said socket component along a direction
parallel to a major'axis and'perpendicular to a minor axis
of said elliptically shaped aperture in a manner so as to
‘deform said aperture and release said forces, thus releas-
ing said at least one of said plurality of interengaging
means, said aperture deformation being from a substantially NS
elliptically shaped aperture to an aperture which is sized
to allow the removal of said stud component from said
socket component without said stud component being subject-
ed to any substantial tensile stresses, and to allow inser-
tion of said stud member into Said'sdcket component without
said stud componént being subjected to any substantial

compression stresses.

)



- 3Q - adapted to have at least one neans for engagemeiit’ ARhi ch nutlngly
cooperates with each of said plurality of interen- gaging neans of said
stud conponent, said neans for engage- nent nafrﬁﬁrs_EﬁﬁﬁéTéTTng—mﬂth at

| east one of said plural- ity of |nterengag|ng mﬂ Hﬁ&;d menber

Is insert- ed into said socket conponent_and mhe 0- nent
| s\pl aced onto said stud menber , therebyz?ﬁterconhed{-Llng sali tud and
socket conponents. A fastenlng devi ce conpr|5|ng a first stud

conponent h |ng a ubst l.i.ndrical |y t

with a vert % I?ﬁ ¥§?¥§lt"8§ r’f"é’mf@'l‘ald? a]g@t ef,uré{ne% %g’f“%% 'fl r st

-_.lst ud cgrrp;)nmg thbes@qagmfngchamp&n@m@smngmaﬂ.lm tﬂimdnapgrmpﬂ.l deet y
ocated al o me ; eq?ﬂgp gnt [

substanti al y ri caﬂ%&@%ape ecise%gng stu 85%&er Wlt asv{?etil %%\ﬁi

1ength and membenndsslnaensﬂﬂeunapaﬁsndrSoskeﬁeSQNP@ﬁGn§econd st ud
conponent ifjereng uf(;&seeng%doeaéelb@ mpriklihAd SRRHORIdMbShEnitocat ed

al ong sai d second S and a socket™ conporient fabricated using
material whsehdi §trdscompanent TRPT 84801 Ag Podya RAEEION| AREr A Subm

i nt er engagegphhlit kot sayqlfﬂdﬁcamdxs ealedt Bd:d&f’ﬁ)@mbaent;ﬁ:o Jericigigan
arcuate interior ure suiface de

er ni n st t 1y
shaped aper‘E'&?Eethﬂ%é‘Ugl"P s&Pq ?&I&qu‘BﬂﬁE}?fe%{a 3 I a Iﬁg&élﬁgg’raél axi s
substantlajwhighlmsp&bsmhﬂenﬂ|hyunﬁﬁrm4rétamnxh§;uuawnngeasdrmnnslon-

St it rorper RO RREoRREbIL %Jbasveaqwalvl%;t%ffn%#f@ﬁgyngha BEA% Peridie Sai d

stud nenber a m nor axis S1 on eat e ut er
di aret er ofthexelsaadapnedréngagpﬁgvseand an&eﬁgngggéaﬁéﬁdtﬁ&#dbéﬁﬁ*§¥bd

fepber di angheh, sA2d BeHA Hentids £k MERSLORH Q3 JARM oEKEE! BedpRal
said mnor axis, one-halt the sumof said

nent’ and when said socket component is placed onto said

stud member, said stud component and socket component being

adapted to clamp material between them when said stud

member is inserted into said socket component; each said

component being adapted with cooperating, interfitting,

interengaging means, to interengage said stud and socket

components; said socket component aperture having interior

walls, a major axis dimension and a minor axis dimension,

said major axis dimension being greater than said minor

axis dimension, said aperture axes dimensions being deform-

able so that said minor axis dimension increases as said

W major dimension decreases upon insertion and extraction of

said stud member into and from said socket component and

- upon squeezing of said socket component along a direction

parallel to said major axis and perpendicular to said minor

axis of said elliptically shaped aperture, said interen-

gagement of said socket component with said stud component

being only at both ends of said minor axis when said stud

component is in interengagement with said socket component;

wherein said stud member has interspersed thereon a plural-

ity of interengaging means, and said socket component is



-3Ims mgj or and m nor axes di mensi ons bei ng greater that sdi d Ennet df dneter
and both said axes being orthogonal to said vertical aperture axis, said
elliptically shaped aperture axes dinensions being deformable so that said .

m nor axi s dinmension increases.as said nmajor axi

i nsertion

conponent .
said first

di amet er bffggoef ﬁESEeh@éﬁéﬁgeﬂeQHEe%g%h@@@ﬁ&¥ A4 %E.ng C dd il

menber dia

ases upon

an;j ext.ract;on of said stu;j m@ers in ‘“I“m“ﬂ“mmﬁmsocket

conmponent and upon squeezing of said soelat conponent a4odb & difrection o
parallel to said major axis and perpendicular to said mnor axis of said

el lipti- call aped aperture,. said interengagenent of said socket
conponent 3 ﬁtéécF%t%g Eoﬁﬁo&ﬁﬁ§gb8ﬁ%;Wﬁ#%g ?gﬁbﬁ¥gﬂﬂﬁmﬁpts(iiqhnor
axi s when matdnglydcooppmaeesswarth leachniodfr -sadiy adaraili by (dE Sintesanket

each

The _f ast i im 1 wh '
oddino mARRn AT SRatoatRe SPmRehEnt, St Bl o I agi ng
means i s amentcmabingdyacopperating untbua¢rbaa§hﬂnae ofi tgaishghlwea - i nner

tween adj acent discs I"ess

st ud

an a .

di mensi on @i Entpss QQ)?ﬁ@ﬁ?ﬂe§§lGNQHﬂhﬁﬂmﬁgﬂ@gS@¢k9ﬁi@QmRRkaﬂd
socket conpepenis iZced oiih,e saaat gl&uagméﬁxbbcie FheHeby' 3 it rdctnB il
where- in said so ﬁE nggnent grther conpri ses at | éast one neans for
engagenent 1B SRA1ARFERG| 97€0BREKEFSOMPPRCRES-cast one of said first stud

conponent

ned at me&mbﬁuninﬁ dat it es enxamiple &8 Ay conponent  di sc- I|ke

cocker conponent & & aepsereand (EonBPRAre RS B ERRERMELEI % ccona

socket conponent éﬁe éffache

erengagenen

stud and s@zkendmmqﬁ)hbm ghmsmtfmgsrtr ghtudr membesr viedt ht angveartalcal
contacting dsa'élﬂgecshh&eméﬂbeeeagaaé@arnea%s @B%tﬁ éﬂétu

engagement

Sal socket conmponent when sai d fIrSt an secon

are defor nw'gqiycmgep?ae LRtSTeRIAILDo SeERALNIT tategRgl with and

appropriately located along said first stud member;

a second stud component having a substantially

cylindrically shaped second stud member with a vertical
length and a second stud member diameter,-at least one
second stud component interengaging means being integral
with and approprlately located . along said second stud
member; and :

a socket component fabricated ﬁsing material which
is resilient but form-retaining, adapted to interfit and
interengage with both said first and second stud compo-

- nents, having an arcuate interior aperture surface defining

a substantially'elliptically'shaped aperture through said
socket component with a vertical'aperture axis substantial-
ly in parallel alignment with said stud members, said
elliptically shaped-aperture having a vertical length not
greater than said stud member length, a minor axis having a
dimension greater than said outer diameter of each said
interengaging means and'not-greater than said stud membér
diameter, and a major axis dimension greater than and
orthogonal to said minor axis, one-half the sum of said

for iu)
nbers .
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- 32 - deformation of said aperture and when said sockét'ébnpénenf i s
pl aced onto said stud nenbers, said forces being—created by sard

def ormati on of said aperture and said resilienc ' @l . 18. A
fasteni ng device conprising: a stud conponentﬂ "i MBE& &Eﬁed usi ng
material which is resil- ient: but formretai niing,. Mg sional |y

deiprnable substantially elliptically sﬁgééd aperture therein adapted to
recei ve and i nterengage said stud conponent when said stud conponent is
inserted in .d o Ny e £ d i.d, S, t
conponent b%@%dgggeéqbg&g'gﬁﬁgng% ert a%%‘é#mg%%%%gﬁgs %?lgqlst%%#&
conponent i dnneerdiametrn ard dbablkeaidoapeseeingyar thagenahpmedaid

conprising ¥dyedPrapabtusesulisantdald Ye Lyl podehtal) ¥nahaRe hpd g pBMDEr
projecting therefrom ‘and ns, for deformng said erture causing said

e a . g
aperture to&%&%iYEERE PR fdeipgmedl® Sphahefinifhadnor £xi8d
rrenger ijs iﬂ%ﬁérﬁidmtmctsﬁéahéfcé@t s&2dpaageir, at:digsr Qitﬂnaéz{ﬁﬁmcm@eﬁét&@astsﬁi d
stud and socket conponents;_ .ipnterengagin ans, cooper at e. w
sai d socket TEDAMERT P AN EHERAF AT O (i P st aagmberg oinfe RRA g
sai d socket fomwosaid apetkete davponentt eandr upain ssqaeexing doffersdabd and
a mnor axi | Sj | L.Qr axi | | O | gLeater. . Said
m nor axi s Fhé%%?6%8ﬂ%%$§hgpgikﬁge%afégg%ﬁﬁgﬁgigﬁgggg?%gEﬁéf%?ﬁ%b ejég
that said maxds @nd perpendieulacreasesidsminpy Axiier ofkisaidl nehbipbi-
decr eases RN 1y DR APeeute ackhen ehrsbfigabUloRRRY ddid St om

onent- and upon s

sai d socket co ) ) ueezl ng of sal ocket conponent along a
d!j. rection p&CERoenty wikhy sadid s sompeiRntfe Reing anin akikeh repds

o/ - of said minor axis when said stud components are in inter-

»
»

engagement with said socket component.

16. The fastening device according to claim 15, wherein
each said first stud component and each said second stud
component interengaging means is a disc having an inner and
an outer diameter, with each said inner diameter being
greater than said outer diameter and greater than said stud
member diameter, the spacing between adjacent discs being
not less than a dimension which is adequate to permit said
interengaging of said stud and socket components.

17. The fastening device according to claim 16, where-
in said socket component further comprises at least one
means for engagement which.matingly cooperates with at
least one of said first stud component and at least one of
said second stud component disc-like interengaging means
when said first and second stud components and said socket
component are attached, the interengagement of said first
and second stud and socket components resulting from forces
between tangential contacting areas of said disc-like
" interengaging means and said means for engagement of said
socket component when said first and second stud members
are deformingly inserted into said socket component causing



-33~ axi's of said elliptically shaped aperture, said .t efen- .gagenenb of
sai d socket conponent with said stud conponent being only at both ends of
said mnor axis when said stud conmponent is in |nterengagenent mntn sai d

socket conponent. 19. The fastening device ac Jn “F
|ngnsam apef

wherein said interengagenent neans conpri ses app d surfaces
of said stud nmenber and said interior wad®s define« ure such
t hat i nterengagenent of the stud and socket conponents results from

friction forces between tan tial contactin eas of sald treat ed
surf aces an‘ﬁﬁg‘éﬂl ﬁ?ﬁr?grsaéal 9%@1‘?1'%?@‘553’{?@%@?0‘& sackrt FompeRent

i nserted ini® phadedooked satplosend, nembéxfsqr Siddorred a5 Bty yréatéa

deformatio d n resilience of, said, materjal. 20.

The fastenpﬁg %%@#c%ggééégégﬁg ?5 %P&dWI TLRES &and S8 tepce of
deformlu;sﬂﬁiﬂam%tenlaleonprlses an appro- priate taper of said aperture
interior wejgds and/ppr dgtéﬁiég( é%hnen5| ffbi { -sai.d mnor axis dinension

is increased and sal creased, causing said
aperture to admt §aﬁ& RPMROARNL} t hus |nterengag|ng sai'd stud and socket

conponents. 21.  aThdiast efwglga%baleu%qw%mffafl@hﬁbia&ls\MFéseif said.
W th and atlTHe BBt FBARRG CEAIOR G AL AeAbBPReIaRa Lot et aemabie
inter engaglmmdﬂh}/yngl:lmpltmn:alllqncb}mpewtepe:dtﬁﬁét €herdinh a%étédmer
menber di anss creCaRyEL anef stPeFedntls ARTS . F Ry s atEth ene ubem: Aridhs
for engageratind mmpmtngiiylnaepbedt entoi Bhldasdbcdhabccdmﬁmenﬁ;erengagl ng -
Component 3 ¢ SSETF?n LRI compr i€ and 0404 TBObKEL MnpoRiet }”drie?“e“"’
sai d a apted o clamp material between them when said stud
component is 1nserted into said socket component;
said stud component comprising a body portion, a
.~ substantially cylindrically shaped stud member projecting -
therefrom, and means for deforming said aperture causing
said aperture to receive and interengage said stud compo-
nent when said stud member is inserted into said socket
component, thereby 1nterconnect1ng said stud and socket
components ; _
interengaging means adapted to cooperate with said
socket component to lnterengage said stud and socket compo-
nents; and - | | »)
said socket component aperture having interior |
walls, a major dimension and a minor axis dimension, said
.major axis dimensién being greater than said minor axis
dimension, said aperture axes dimensions belng deformable
'so that said minor axis dimension increases as said major
axis dimension decreases upon insertion and extraction of
said stud member into and from said socket component and
" upon squeezing of said socket componerit along a direction
parallel to said major axis and perpendicular to said minor



-34- disc-like interengagi ng neans and said nmeans for engagenent of saifd

sockét conponent when said stud menber is deform Tngly Tnserted 1nto said

socket -component causing deforma- tion of said aper bei ng

created by said deformation of said aperture and sai IﬂHH IﬁLﬁllﬁﬂmsaid

material. 22. The fastening device accgrdlng to c a|n1 e el*n said
ns for deformng said aperture conpr|§ an appro- priate thickness

di nEnsi on and inner and outer dianmeter relationship of said disc-like

i nt er engagi ng _neans, provi.d- uaie_taper to cause said.aperture
dof or ot on G 195 epet et 1 £H T BhRpst SrertiRy; T aBld Al HASE 2.
conprising: gagtemen tc o osweid sbekengcampodgnpomummnsanﬂssﬂndenmmp¢mgnt
Cyllndrlcall h n apg q&g?

di anet er and e%@@gg&%& QEH§ ts \?gr%,f;bt*qﬂ?éggmggﬁ |rse%| ﬁstner surface,
and a disc- IP@HW@#@Q@@W?W%@ % saidl Bogket pﬁ@nmmm‘g end

of said studjmenber, rpai dadtéfihhkaevntar a&co&@%@g tmem?aﬁavlm,g metémr
and an outer di,anmeter with said i nner dianeter, e|n not ess han saj d

outer di anet 8PS dHREENGAIHIENT NGRS | FOWPLISLE, 2 orreated
fabricated usurfavsiseidfalsaitl atud rember emd sdid dimeeriar rwmg],s adefimeed to

: d . .
nterior apedtis; Eeaer et Hich Prisy, G aodithe e KhAig S
aperture thr segkati donponantsnpesadit s fnom \fernt¢'caona§m¢se beitveen
substantial I gy E;g;é}?éf‘éie&oﬁlt QY d¢d8sS8ld s3lii \:’Iﬁé‘?@éd §ﬁk§ace and

elllptlcally s erture aving a vertical length not greater t an said
st ud nenber Hn%ﬁﬁ%ﬁ&"a)ll]@ h‘g’ﬁfhgs%llﬁl FEns sembentbf dafrradinglt er

Yrre;g;b gl; %?g%exstéé& hh't% 44 £4CBBRAY EBAPONTHL NOsadieHS¥ céBabeTdgl
reat eé by sald deformation of said aperture and said
resilience of said material.
20. The fastening device according to claim 19, wherein
said means for deforming said aperture comprises an appro-
priate taper of said aperture interior walls and/or of said
stud member so that said minor axis dimension is increased
and said major axis dimension is decreased, causing said
aperture to admit said stud member, thus interengaging said
stud and socket components. |
21. The fastening device according to claim 18, wherein
said interengaging means comprises:

a disc-like interengaging means integral with and
at the protruding end of said stud member, said disc-like
interengaging means having an inner and an outer diameter,
with said inner diameter being greater than said outer
diameter and greater than said stud member diameter; and

. said socket component being adapted to have a means
for engagement which matingly cboperates with said disc-
» like interengaging means of said stud component, the inter-

' engagement of said stud and socket components resulting
! from forces between tangential contacting areas of said



-3&- mgj or axis dinension greater than and orthogonaI:tQ§safa

rﬁ'.nor X1 S,

one-hal f the sumof said major and mnor axes di mensions being greater than

said’inner diameter, and both said axes bei
aperture axis, said elllptlcally shaped aperture axes
deformabl e so that said m nor axis dinension “mmm
di mensi on decreases upon insertion and 3gxtrac

verti cal
ns bei ng
najor axi s
menber |ntQJ

and from sai d socket conponent and upon squee2|ng “of “said socket conmponent
along a direction parallel to said nmajor axis and perpendicular to said

mi nor axig;4é-sfkd ShtbpbhgabingShoand aper tsu&a RIS 1£Ye rém%?q@s@:m of

sai d socket conponent w th sai d stud, conponent ly at
sai d m ndPf o&@dd wﬁ@ﬁkﬁﬁ(FQﬂRRP%BﬁpUhgﬁtsPéqlﬁﬁqééggﬂg

ends- of

85edfndefamzsai d

socket cqﬁ@mnmsaﬁdeaamtst Whikhrgedicet ooflp éﬁEﬁtS@ﬁlu%t.L qefetiia-bei ng

adapted to, cIanE mat_e bet ween %$ﬁ£t¥hen sa d .stud WE bs I nserted :

into sai FXBRKE E&ﬁﬁiﬁﬁﬁ rtyxe, s QEFERi &%ﬂﬂn?ﬁ?% edr fvn5a claim -

23, wher dlefsgindtiorkeadf cwpdnapentmwelamnddsaddhmnlﬁenne bdr md

gagenent tingly cooperates with said disc-like interengagi ng neans
HEAT

of said

onent, the interen- gagenent of said stud and socket

conponent22 + esul {They ﬁaamrtmg:ecbeme\mcvudgmt tal cdaima@li,ngherein of
sai d discgaid kzﬁem&e&swa@fmwssﬁw éﬁéﬁtﬂf@néoﬁnﬁh%ga%ﬁ%{ﬁ Y- said

socket conponent when sai d stud mepber is deformngFi i nserted |nto sai d
e

socket cd@pbh ﬁt9&*&5¢Eﬁﬁeﬁémﬁﬂﬁkﬁpangm%ﬁﬁﬁﬁr?
created tuempbﬂsﬁpprraf islag@ Qﬁ.sm-l]di.meiﬁﬂéﬂeﬁ@ngﬁgdméﬁmsl i

ouLax 6?@&?%ﬁung
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I d f 11 or .
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whi ch i s upesi Ilmrbmmof nsaidt atndngember. . . _

23. A fastening dev1ce comprlslng. |

a stud component hav1ng a body portlon, a
substantially cyllndrlcally shaped stud member with a
vertical length and a stud member dlameter and extendlng
substantially vertlcally from a f;rst_;nner surface, and a
disc-like interengaging means integral with and at the
protruding end of sald stud member, sald dlsc-llke 1nteren-
gaging means hav1ng an inner and an outer diameter with
said inner diameter being not less than said outer diameter
and greater than said stud dlameter, _

a socket component fabrlcated us;ng materlal ‘which
is res;llent but form—retalnlng, adapted to lnterflt and
interengage with said stud component, . and having an arcuate
interior aperture surface deflnlng a substantlally
elliptically shaped aperture through said secket component
with a vertical aperture axis_subStantially in parallel
alignment with said stud member, saideelliptically shaped
aperture having a vertical length not greater than said
stud member length, a minor axis havingda.dimension greater

than said duter diameter of said diéc;like'interengaging

means and not greater than said stud member diameter, and a



- 36~ 26. The fastening device according to any of cﬁai%z £ to*12°0r 14
to 25, further conprising neans for flexibly connecting the or eachstud
conponent to said socket conpo- nent. 27. A net hod for engaﬁeablﬁ and

rel easably attaching together two conmponents, a st ud“l mmlua ocket
conponent, said socket conpeonent having a substantia shaped

apesture therein, said stud conponent cqﬂpr|5|ng a body p ortlon
substantial l'y cyllndrlcally shaped stud “enber projecting therefron1 nmeans
for deform ing said aperture when said stud conponent is inserted into
sai d fSOCketmé?ﬁa?OHﬁﬂts dSieh $O6K 5 rea TR ¥ HaPeAnd Bi‘@hb'gdi?&.'@dté'séaﬂd
dmaterial which is resilient but formretaipin eachrﬁgld conponent

?being adapt®nQF t AxXL8opOngrhad £ |qﬂ%H§9Wt?ﬁg,gFﬂt@P IRFa SN TARRE 2X8R(
net hod conmy il ohe bém@ gteatisd Otlﬁrmgéas.d nsehét namﬁeﬁeﬁubahanbbehl y

'cylindri- | J h bst t ti- |
chaped aperdthd, SXSR<PRENY PHEBREPPAL. oo ARdeh TRALL G b AWRTCUF] axis] |
cy!lndr|pdéqadhemédpﬂmnhlmybshapad(hpbtburetamesﬁdtmedsipmﬁtbeangd
said resil '{élﬁ oPRAE1EaLoPER 'td's%%ét’ "@:I:EQ qi4hsh s3I ¥ 1%%&@8&9599

nmeans to in erengage sal Id S nmponents, and squeezi ng sai d
socket conpascht maljory aaxuSrelo,memsmnadlearqa)sea HPoR ma‘sgr&n@n and

per pendi CU'éBEtfanﬁfLB‘nn%ff Bd £ W t3d! MefbleP it | an@"apes aRS'd Wéckard

manner so as to ormsaid aperture, and rel ease said forces, thus_releas-

ing said i MANRINARE APHEIPRN SAHIPHING 12F U F QEK¢?NF?EPﬂ§eFFo ang

sistt am} i ald )dfi‘élad:’@%bﬁabg!‘a?.hdéﬂ.edzoalﬁitdlrﬁai@raaxilﬁe&hdr @eﬁp@ﬂuthxsazfﬂ t ?

al Fow the renoval ,of ,sal d st.u opent .fro soc onponent _wi t hou
Sara"stug oAk cnb BB, Rt otk AT Gy LTI SFAEBRS, APk TCSes.
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stresses.
when said stud component is in interengagement with said

socket component; and
said stud component and said socket component being
adapted to clamp material between them when said stud
member is inserted into said socket component.
24. The fastening device according to claim 23, wherein
said socket component is adapted to have a means for en-
gagement which matingly cooperates with said disc-like
interengaging means of said stud component, the interen-
gagement of said stud and socket components resulting from
ka : forces between tangential contacting areas of said disc-
like interengaging means and said means for engagement of
said socket component when said stud member is deformingly
inserted ihto said socket component causing deformation of
said aperture, said forces being created by said deforma-
tion of said aperture and said resilience of said material.
5 25. The fastening device according to any of claims 1
to 11 or 14 to 24, wherein the or each stud component is
fabricated using material which is resilient but form-
retaining.



o8
sen
Q.."

ow
ou

e (TR

26. The fastening device according to any of claims 1
to 12 or 14 to 25, further comprising means for-flexibly
connecting the or each stud component to said socket compo-
nent. - : A - _
217. A method for engageably and releasably attaching
togetherftw01components, a stud component and socket

component, said socket component having a substantially

- elliptically shaped aperture therein, said stud component
comprising a body portion, a substantially cylindrically
shaped stud member projecting therefrom, means for deform-

ing said aperture when said stud component is inserted into-

said socket component, sald socket component being fabri-
cated using material which is reslllent ‘but. form-retaining,
and each said COmponent being adapted with cooperating,
interfitting, 1nterengaglng means, sald ‘method comprising
the steps of: L

deformingly inserting sald substantlally cyllndrl-

cally shaped stud member into sald substantially elllptl-'

cally shaped aperture, causing said aperture to deform to
receive said cylindrically shaped stud member, said
deformation of said aperture and said resilient material
providing forces which cause said-intefengaging'means to
interengage said stud and socket components; and

squeezing said socket component along a direction

parallel to a major'axis-and.pe:pendiCular to a minor axis

of said elliptically shaped aperture in a manner so as to
deform said aperture and release said forces, thus releas-
ing said interengaging means, said aperture deformation
being from a substantially elliptically shaped aperture to
an apertufe which is sized to allow the removal of said

- stud component from said socket component without said stud .

component being subjected to any substantial tensile
stresses, and to allow insertion of said stud component
into said socket component without said stud component
being subjected to any substantial cOmpression stresses.

e



