2 2 OCT 2003 RECTANGULAR HOLE SNAP-1 N FASTENER The present application is
related to provisional patent application entitled "Rectangul ar- Hole
Snap-1n Fastener", Serial No. 60/183,974, filed February 22, égﬁﬁ %&bority'
fromwhich is hereby clainmed. FIELD OF THE I NVENTION This in FB
rel ates to snap engagenment fastening for quickly installed fasteners to
secure two panels or sheets. In particular, it relates to panel fasteners
whi ch permt the nmanual securenent and rel ease of two panels or sheets.
BACKGROUND OF THE | NVENTI ON AND PRI OR ART The process of assenbling
equi pment into racks inyg 1. Lhe -oU|onent shelf to the side
rails of a rack that has-aserpesLe : ) B2 ctangul ar holes in
the side rails. Prior art fasteners for thls type of rack systemutilize a
cage nut-assenbly, washer, and screw conbination. This process requires
that a cage nut be installed in the rack in the correct vertical posi tion
whi ch requi r ééhegpreseotiagpdiationfis melatadto peovisisrial patemdpplicAipaGintitled Tdctanpelst-,
the shelf is placed so that the holes are aligned with the cage nut, and
then narHgle ISyahiel HadtéheP!, BefalVib | 60/883, 974, TedERGb RS DT 2@606‘ pRdFity #6M »%é}ﬂ%
and tightened. This operatlon needs to be repeated on th si"des of th
rack anq,k%Q hﬂn&ﬁur fastener assenblies may be reqU|red for each shelf

e s

Renoval el f requires that all screws be renoved and such | oose
screws "4 L ?igﬁgrone to be lost or fall into the sensitive
el ectr ort ined threaded fasteners are used, 1 22 OCT
2003 each of themvmll require multiple turns by hand or vmthatool for

i nst al | at i on 1a¥gnveRtiparelates to snap engagement fastening for quickly installed fasteners to
secure two panels or sheets. In particular, it relates to panel fasteners which permit the manual

securement and release of two panels or sheets.

BACKGROUND OF THE INVENTION AND PRIOR ART

The process of assembling equipment into racks involves attaching the equipment- shelf
to the side rails of a rack that has a series of vertically spaced rectangular holes in the side rails.
Prior art fasteners for this type of rack system utilize a cage nut-assembly, washer, and screw
combination. This process requires that a cage nut be installed in the rack in the correct vertical
position which requires a good deal of manual dexterity, and a special tool. Next, the shelf is
placed so that the holes are aligned with the cage nut, and then manually held in place while a
screw and washer are put into place and tightened. This operation needs to be repeated on both
sides of the rack and two to four fastener assemblies may be required for each shelf. Removal of
the shelf requires that all screws be removed and such Ioose screws and washers are then prone

to be lost or fall into the sensitive electronic equipment. If retained threaded fasteners are used,



Thus, the present nmethod of assenbling rack systenms is both time consum ng
and cunbersone. There is therefore a need to sinplify the process of
assenbl i ng equi pnent shelves to a rack having vertically spaced square
hol es. SUMMARY OF THE | NVENTI ON The present invention signifi c%\?\tnc&
simplifies affixing an equi pmrent shelf to the sides of the equipnent rack.
A novel snap-in fastener for rectangul ar hol es has been devel oped which is
per manent | ffixed to the shelf. Attachment of the shelf is acconplished
by rror er§pel e il RaifS SRS it b THED b otiing ek TR dnsalisfin end remea
rails of_ the rack. Renoval is acconplished by sinply pulling on the shelf
or the fHYSchErpiesentethofafassambling taglo systams ighathetimé gensumingtrad lcombersome.
cause damage to the equipnent. Wiile the present invention is an
advancernkhsre tsntheteforgra neéd taswmeify thegpmoacsk ofystambdingt dypiphaeat ehwvesdioss Irased
herein is not limted to this specific application. It may be used in any
appl i cathaeing wheicellyospaeddssquetoled. be qui ckly secured w thout tools. This
invention provides a fastener with several inportant features. First, the
fastener has a clinch feature that provides pernmanent attachnent to a
first sheet of netal. Secondly, integral snap- arns provide a reusable

i cet. to an appropriatel y-sized rectangul ar hol e
ojpe &L L HEJINVENT ,Nother optional features such as a | ocking
mechani sm and finger grips may be included. The clinch attachment works by
di spl aci ng mekhgl preseain inyratiph significansbyt simplifiestaffixiog de requipmentf shelfo fties sideseof.
Once the netal has entered the undercut the part is pernmanently attached to
the 2 22BCA@0fBertirack Ahwetl snipun faktenerhfop redtarigalaandlet hes Bacardaldlogsavehiews of
the fastener can be sized for a wwde variation of panel sizes and

t hi ckneg®rmanently affixed to the shelf. Attachment of the shelf is accomplished by merely snapping

the fastener into the rectangular holes in the side rails of the rack. Removal is accomplished by
simply pulling on the shelf or the fastener itself. There is no loose hardware that can be lost or
cause damage to the equipment. While the present invention is an advancement in the art of
assembling rack systems, the fastener disclosed herein is not limited to this specific application.
It may be used in any application where panels need to be quickly secured without tools. This
invention provides a fastener with several important features. - First, the fastener has a clinch
feature that provides permanent attachment to a first sheet of metal. Secondly, integral snap-
arms provide a reusable means to attach the first sheet to an appropriately-sized rectangular hole
in a second sheet. In addition, other optional features such as a locking mechanism and finger
grips may be included.
The clinch attachment works by displacing metal from the first sheet into the undercut

of the fastener. Once the metal has entered the undercut the part is permanently attached to the



The snap-arns include tapered barbs that allow the ends of the arns to
initially engage the rectangular hole on the second sheet. Wth conti nued
axi al application of force, the arns flex inward and pass th(riﬁéjgﬂ t%h
hol e, at which point the arnms return to their original positi 254 us
retain the fastener in the hole. Pulling on the fastener or the shelf
releases it ina simlar manner. A further enbodi ment of the fastener

i ncl udes Ki hanj.sm ce the second, sheet has been engaged, a
| ock cl |I|ior§t| %%%US'I&%C?“? %b% aaﬂg]es%?ffé el“ﬁ’feiBPep‘I’%é%faB@W\Vé'éﬁ be ized s g-wide ns
t hus preventing.the fastener fromloosening or being renoved. This is
acconpl i‘éaﬁ‘éﬂo'bgfpat"ﬁlem[eéékd tickeesscting as a positive stop to. prevent the
snap-arns fromflexing inward and disengaging the hole in the second
sheet. The f abteetnap-ams inglde uapeved batb yhas iathpl ythe endsi sfothe ems ko akitigtlyi dagh gt O
t he unl ocked position. In the unl ocked position, the |ocking nechanismis
out of thieecpaghlapholeun th exdond sheet WitH cohtirRiell AGaSERREAh T e LE aﬁr‘(ﬂ?}ex
sheets. The lock clip may include detents to ensure that the ['ock I's held
out of tikwaddadnd ks tH? . ; ke <) o) clip also
el thir SR R R N

prevents premature di sengagenent due ocC

| ded | (el f I tificati d
Tt e ng ST B Etcnk LA HUOAE S MRS 0 it il

fastenermar;gg‘js allows parts of the fastener to function as a handle for
t he equi pnment. The extension of the fastener body is ergonomcally

desi gned and %I é{m nates the need for additional hardware such as handl es
and/ or  knobs?® frther embodimant aftherfastenen groludgs adeckig mechapistehOnet theaeamap
feature, the applied forces are 3 220CT 2003 directed axially, reducing
| at er al SBeat dws dsemangaged,f abckmlip, is phshed fyrwaed uad sgaps ol HaKe beededome &ngY-
assenbly and di sassenbly.
arms thus preventing the fastener from loosening or being removed. This is accomplished by
the lock clip acting as a positive stop to prevent the snap-arms from flexing inward and
disengaging the hole in the second sheet. The fastener is then unlocked by simply pulling the
lock clip into the unlocked position. In the unlocked position, the locking mechanism is out of
the path of the flexing arm and allowing separation of the two sheets. The lock clip may include
detents to ensure that the lock is held out of the path of the snap-arms while it is unlocked. The
lock clip also prevents premature disengagement due to vibration. The lock clip may be molded
from plastic, thereby providing a means of color identification and matching.
Another embodiment includes finger grips integral with the fastener. This allows parts of
the fastener to function as a handle for the equipment. The extension of the fastener body is

ergonomically designed and eliminates the need for additional hardware such as handles and/or

knobs. Also by locating the finger grips directly behind the snap feature, the applied forces are



BRI EF DESCRI PTION OF THE DRAWNGS Figures 1 and 1 A are top right front

i sonmetric assenbly views of the present invention; Figure 2 is top right,
front perspective view of the present invention securing para{/}egloﬁh%s;
Figure 3 is atop right rear isonetric view of the present invention;
Figures 4 and 5 are top views partially sectioned showing the lock clip in
different positions; Figure 6 is a front sectional view taken from Figure

4 as sho LH thaﬂt Fi gurei Fli ure 7 is P t op vi]e&)of t he main body el enent
of the pPESEHAAYCISETGRS latqeplyiesses op dhefasiener, \fhesghyo redusing) the keavireh fasteplnt
of the present invention; Figure 8A is a sectional view taken from Fi gure

8. Fi gurdsemply anddisassembluri ous al ternate sheet aperture configurations;
Figure 13 is a top view of an alternate enbodi nent of the main body

portion;B RIPTION OFr BHE WENMGSof al ternate extension arm

attachment means; Figure 17 is a rear view of the lock clip elenent shown
i n isolation;Figirgsl @nd BAiase topSright frghevorRdirit BRemOGK G oF (B tivERr € 17

Figure 19 is a rear view of an alternate enbodi ment of the lock clip of the

present inv | L £S5 abkaps Fiaur j I V] f the,lock
0l p shown 1 o Ry S &SR AR St LB 6 &R, bdh i) Sebule rify
vi ew of sﬂ@et&l ternate enbodinent | ock clip shown in isolation; and

Figure 3 is a top right rear isometric view of the present invention;

Figures 4 and S are top views partially sectioned showing the lock clip in different
positions;

Figure 6 is a front sectional view taken from Figure 4 as shown in that Figure,

Figure 7 is a top view of the main body element of the present invention;

 Figure 8 is a side view of the lock clip element of the present invention;

Figure 8A is a sectional view taken from Figure 8.

Figures 9 - 12 show various alternate sheet aperture configurations;

Figure 13 is a top view of an alternate embodiment of the main body portion;

Figures 14 -16 are top views of alternate extension arm attachment means;

Figure 17 is a rear view of the lock clip element shown in isolation;

Figure 18 is a side view of the lock clip shown in Figure 17:

Figure 19 is a rear view of an alternate embodiment of the lock clip of the present
invention shown in isolation;

Figure 20 is a side view of the lock clip shown in Figure 19:



Figure 22 is a side view of the alternate |ock clip showm in Figure 21..
DESCRI PTI ON OF THE PREFERRED EMBODI MENT Figures 1, 1A, 2, and 3 depict the

basic features of the fastener of the present invention in peéépﬁﬁ]i .
view. Figure | shows the fastener I with its longitudinally extén 3%§ide
extensions |a and snap-arns Ib aligned with properly sized nmounting hole 4
in first sheet 2 prior to installation. In figure IA the fastener is

per manent |y otij i . i position al.igned with hole
5, for attac(tif}rlr%drwlrl{:r5 Qﬁgs ég%%hgﬁéﬁggﬁ Sé’.e g'\fuaﬁg eor} nsaig(gg&a?e[ ﬂgbq%g@qgﬂgﬁl@ﬂl@mn
Fi gure %ngﬁﬂgléakﬁinEd' The second sheet 3 is releasably attached by the
fastener 10 tRE Ffrst sheet by nmeans of resilient snap-arnms 10 of the

f ast ener mhi%p |ie _between the side extensions on either side of the

| ongi t udi nal TA8Yre 234 & fide Yigwof the altemate lopk plimshownhmbigutzszbed ends whi ch
grip the side edges of hole 5 in the second sheet 3. Lock clip 6 is shown
inits |ocked position wth |egs which extend between the snap-arns to
positively wedge themapart. Figure 3 is a perspective view fromthe

attach S ToON: OF THESPRBEERRED BMBOIBIMENTY shows the basic el ements

of a fastener including side extension la, T'ock clip 6, snap-arnms 10 and

the clinch & B 11402, hREX d&hibtind b | sition. . .
e AD Edl Fbﬁs?c ROR) df@hetﬂgteﬁe?%if"glge ;gr %eé{t dnveption n;

Figures 4 and 5 are cross-sectional views of the assenb
Figure 2erBbdifle GEQUN & hpw, ng t fastener with lock. clip 6 injts
| ocked osp%i on and F?ﬁjrrg E%ﬂg’\% tﬁg tﬁﬁte“eﬁait‘@'ﬁ}ér‘t (’L"ﬁ‘t't'%%*ﬁll}’o‘é’ﬁe't‘l“i’ﬁo sidg
- the unl qcked position. Referring first to Figure 4, the sides of the nmain
A&t HS o sn-rrgsn{agﬁﬂ%d i e dsi i
body of THe '8 rSNap-a 1gngd gathanrppesly; sieed arpunting helie dsin fissiesheet 2. prior
Di spl acer. 7 horces the 5 220CT2t 3 naterial of sheet 2 into undercut 8 as it
i s presi@isEiten H figheel A, thefastensr isepemmanently dlihched tufifist shebie2 krmdks pdstiaf
second sheet 3 which is attached by direct contact with barbs at the ends
of the aligned with hole 5, for attachment to second sheet 3. Figure 2 shows the three elements in
Figure 1 and 1A joined. The second sheet 3 is releasably attached by the fastener to the first
sheet by means of resilient snap-arms 10 of the fastener which lic between the side extensions
on either side of the longitudinal axis of the fastener. The snap-arms have barbed ends which
grip the side edges of hole § in the second sheet 3. Lock clip 6 is shown in its locked position
with legs which extend between the snap-arms to positively wedge them apart. Figure 3 is a
perspective view from the attachment end of the fastener and more clearly shows the basic
elements of a fastener including side extension 1a, lock clip 6, snap-arms 10 and the clinch
feature_lb. Lock clip 6 is shown in the locked position.
Figures 4 and S are cross-sectional views of the assembled sheets shown in Figure 2, with
Figure 4 showing the fastener with lock clip 6 in its locked position and Figure 5 showing the

fastener with the lock clip in the unlocked position. Referring first to Figure 4, the sides of the

main body of the fastener are shown in detail clinched into first sheet 2. Displacer 7 forces the



snap-arnms. In this Figure, the lock clipis inits |ocked position whereby
the clip legs are noved between the ends of the snap-arns to hold them
wedged apart. It will be understood that the dinensions of t 2f gﬁgr
and the rel ationship between the barbs and the clinch features - on th mai n
body of the fastener to the thickness of the attached panels are critical
to the snap attachnment. Referring nowto Figure 5 the sane elenents in

Fi gure 0 cept that Jlock clip 6. is.in its retracted and unl ocked
posi ti oﬁf‘.‘fﬁ%’ﬁa' t%El sﬁ”@%%nﬁ" %‘H’fcf “&é 3 dys PB?SE?%th theehesti pnap-arm 10 ertenththreyghm

t he ends o&%tkhs spa%)- arms and therefore the barbs are not blocked from

f 1 exi ng NhhpakHde Sf s¢oqrd t sheeteh whhichds pttadhed) by direcsfcostagiowith babeet the efide of the
snap-arns and configuration of the snap attachment barbs are designed to
provi de Sp¥eamssinghis digyuetthelodkrelipiis indts lackedmasitioa whefeblyake clRefegs afengovidw
to Figure 6, a cross-section taken fromFigure 4 as shown in that Figure,

depi ct s bgtvermh ahe dedsadfl thefsnifiemssn@phald Merd (eapsl Afet | ROkl lﬂld@rstd:d'doma{)mes
view, lock clip 6 can clearly be seen boxing-in snap-arns 10 whi ch abut

shoul derdsmé&mions Bf teefabtesdrdgid SHE fiRndi B?tgve%ﬁ’qge b n@%ﬁcli@@fﬁg{ﬁes on the |

constrai ned by the side surfaces of In acli ng tabs I hwa

defl ectigm vb ds.of the.snap-ar w Il not release the
second sheet gﬁﬁ ?t?llngaag%éég%eﬂn%nﬁu%f‘estsh%f @Tel Btt?c&gg Ranely i e Srigedi 1o the snap
att achrrﬁﬂg ofen he second sheet to the fastener. Wen in their | ocked
posi tion, (fhf% i de edges of the snap-arnms correspond in dinension to the
- dimension of the apertures in the sheets so that the sheets are retained
lateral |y, akeHming nowie Figyse Asthe samecelementsiieFigure 4 hee shhwetescept ¢hap dsiktdlipel v
secured, being held against novenent in 6 2 2 UT 2003 all directions. The
si de ex@dntyitsrrstracted and wilecked ipositionlylnahis tphsitibg she fegs of thansckslipaedwith@awhhe
|l ock arnms by a gap 10a to permt the snap-arns 10 to flex.
from the ends of the snap-arms and therefore the barbs are not blocked from flexing inward as
the fastener is pulled out of second sheet 3. The snap-arms and configuration of the snap
attachment barbs are designed to provide the desired amount of insertion and pull-out force.
Referring now to Figure 6, a cross-section taken from Figure 4 as shown in that Figure,
depicts greater detail of the snap-arms 10 and the lock clip 6. From this view, lock clip 6 can
clearly be seen boxing-in snap-arms 10 which abut shoulders 6a.on the inside surface of the lock
clip arms and are constrained by the side surfaces of inward facing tabs 19. Without inward
deflection, the barbs at the ends of the snap-arms will not release the second sheet and thus
engagement of the clip lock provides positive attachment of the second sheet to the fastener.
When in their locked position, the side edges of the snap-arms correspond in dimension

to the dimension of the apertures in the sheets so that the sheets are retained laterally, axially,

and against rotation. Hence, the sheets are positively secured, being held against movement in

6



Referring now to Figure 7, the main body of the fastener is shown.
Snap-arns 10 are separated by a gap K and are sized to ensure that the
defl ection required for snapping is within the elastic region_of the
material. Surface 13 is the resting surface for the second shédtCT 23
provi des a positive stop for the snap-in notion when the clinched sheet 2
is thinner than the height J of the clinch feature. Wen the clinched
sheet 2 jis:thi.cker.than the. hej of the clinch_ feature, the clinched
sheet ac%":dlé{%{li%ﬁe &B%gllg? FV@"%?’ES‘—afgcglrth? fraing -"ifﬁ‘erﬁftie%,l arg §paced [iost the frskng
held in face-to-face contact. A lead-in taper 16 on the barbs 18 of the
arms 10 2§ Xé§aPI4§§—5)rlPﬁ§m{téh€f$'@R‘aﬂﬁ§véQ@ fex.t hey are pushed against the
sides of hole 5 in the second sheet. Once fully within hole 5 of the
second sheet ,Refpreingnaw to Figuon 7 aheimin bddy bfthbfastelerieshown.t o their nor mal
unfl exed position on the back of the second sheet 3 to retain the first

sheet an@nap-asiseltedre 36paeated Yy @daplK ¥ind BreSdiRQlto 2nsut@ehabakk dbARSON Fquttd F&e
barbs all ow the fastener to be renoved fromthe hole in a manner sim/l ar

to the fuRshiddns Qiit}ﬁr?%relzlgslﬁc rﬁ%ﬁh%?tﬂ@nﬁ%giaggsﬁf?&terﬂ 1ftw?es Fgldﬁlrtfaq%ffofig{efg

that is requited to install a remove t stener~ Typi ca angl’e

60 degr angl 7.5 45.degrees so that. the.installation force is

| ower t hsgﬁ dﬂ%g?te%&g)lr&?%erscae?osufvﬁgﬁt?ﬁ iorlltﬁﬁﬁ?aé’,""trﬂ%“od‘l v ‘ththaicélﬁ‘l%f@eﬁheef Liid
undercut, 8 are agai n .c] ear seen, ide | | provides a clearance fit to
the fir s‘f““gﬁfeﬁr““?rgﬁ H?‘ghqﬁﬂtﬁ? ﬁ‘ﬁﬂh a%%‘“’as Whendhej clinghgd gheeh 245 ithiskesghamthe
fastener with_ sheet 2 during installation. Surface 12 is a positive stop .
for the height af thet sliseh &aturenthp chuehed sheat @otstdsghé positivesster for thie sgap-irgmofion,4
is large enough to be gripped easily and the outwardly curved radius 15 is
er gononibosh bheeticwiinmbeld inrfate-fo-Rica 0GTadd Pkeadiiretapel reeet ihebatts 18I ukicarthsilp
rotated 90 degrees relative to Figure 7 and shows the side view of the

Isﬁg\lfmc: infprces thietanmb egfex2Bwanlasiliey aroagudhdddpangt thelRled 8 Holel B the SADRd sHsSt.
Once fully within hole 5 of the second sheet, the arms 10 containing the barbs 18 return to
their normal unflexed position on the back of the second sheet 3 to retain the first sheet and
fastener assembly axially in sheet 2. The back taper 17 of the barbs allow the fastener to be
removed from the hole in a manner similar to the function of taper 16. Angles 16 and 17 control
the amount of force that is required to install and remove the fastener. Typically angle 16 is 60
degrees and angle 17 is 45 degrees so that the installation force is lower than the removal force.
In this Figure, the clinch displacer 7 and undercut 8 are again clearly seen. Guide 11 provides a
clearance fit to the first sheet mounting hole and acts as a lead to aid in aligning the fastener with
sheet 2 during installation. Surface 12 is a positive stop for the installation clinch process into
the first sheet. Finger grip 14 is large enough to be gripped easily and the outwardly curved

radius 15 is ergonomically designed.



Figure 6, these tabs fit between the snap-arns 10 of the fastener and are
oriented 90 degrees to the snap-arns to hold them positively wedged apart,
resisting i nward deflection. Wth the lock <clip tabs 19 in the | ocked

posi tion agai nst the snap-arns, the snap-arns box in the insiz2 0T Apxes

of the rectangular hole of the second sheet to secure the two sheets
against relative notion The lock clip tabs 19 have a | eadi ng taper 20 that

allows the | . i | ace_qver, the body of the fastener when the
" two pieces a]?](eéK?érf?td ?g‘ﬂ%{/‘ ogg:oé%'ﬁ% ey’ %Giglb d%:gfeﬁf ‘VFIH%E%EG’L M gﬁ@ﬁéh%ﬁlde
each tab .19 zg.rﬁ %ogp tible vvi'th the relief radii 22 (Figure 7) on the
snap- ar nEeY PTIPOIRECR & Matdelegs 28 haping daward| facing: tabs A& atitheir endsc kAs sheves i
of Figure 7 is sized to closely receive the base of the lock clip so that
i ts out eFIBWES dkeseitabs fitketweodn; the stap-drina d@rofdhé fastendr anerd ariéntee OOWlegrees o
the | ocked position as shown in Figures 1, 2, and 3. The | ock recess 9 has

par al | el the seaprarors teihddd themgpusitivelgnwedgbe appacreshahyhenrd deflcion- MitbthtQodio
give the lock additional stability in both the | ocked and unl ocked

posi ti ondip t&bsr oeiaehebcREPHSsiAERAgIRIst IBRnARESRS the sﬂﬁq{gﬁlf'soﬂoﬁ% %QQEsiE@%lﬁfalagsdy

shown in Figure 7 to provide a positive stop for t ck clipn e

| ocked- @ogltiQ t ey lLds the lock clip in the

| ocked and unf o%lgg? tggis%i%fﬁgenrsg‘?ﬁ?ﬂgﬂ%ﬁjtt%?%gr%ﬁre ?\azgéﬁ%efs ?&?E‘SEE?L?E‘Y © 3}0&1’19“ The
i ncl ude [ ' eries of rais ridges 27 so that the | ock can be
casi 1y nodh 8RS B £adae lber 2yt aitvefe 1ftorgap inta mior ever the bownes
enough fgr eto rrgve the detents 24 and 26 past the body 25 shown in

Fi gure 7€ ESKOFeWaD the tyvaspigees\are jpitally Fssambdeds. Radii 21 glong tBebottdre cporets of
of the lock clip, L that remains outside of sheet 2 is wder than the

di mensi ¢ach 1ebdP arpsompatiblawith thcwslief radii 22 GFigere7]) dnahe prapveems t6 ptvideanclode
the lock clip about 25. Inward facing tab 19 extends fromthe end of leg 28
8 2 2 OBF ipd@3nhitked pasition.i hotkuidess Saifdigurd? it biadd foldsdelyOrRSei RSt HR AsAbP AR

above. The structure of tab 19 can be ,

lock clip so that its outer surface is flush with the finger grips of the fastener when in the locked
position as shown in Figures 1, 2, and 3. The lock recess 9 has parallel interior side larger than
the space between the snap-arms 10 to give the lock additional stability in both the locked and
unlocked positions. Surface 23 seats against the recess 9 of the fastener main body shown in
Figure 7 to provide a positive stop for the lock clip in the locked-position. Detent 24 positions
and holds the lock clip in the locked and unlocked positions. The outside surface of the snap-
arms includes ergonomic series of raised ridges 27 so that the lock can be easily pushed and
pulled. The engagement and disengagement requires only enough force to move the detents 24
and 26 past the body 25 shown in Figure 7.

Figure 8A is a side view of Figure 8. In Figure 8A, the portion of the lock clip, L that

remains outside of sheet 2 is wider than the dimension, K of the snap-arms shown in figure 7, to

prevent rotation of the lock clip about 25. Inward facing tab 19 extends from the end of leg 28



seen with greater clarity with reference to the enbodi nent shown in Figure
21 which depicts the sanme tab structure but includes catch neans. Figures
9 -12 show various sheet aperture configurations, Figures 9, 10 and | |
show alternate configurations of the apertures in the first 2RRET A
Figure 12 shows the basic configuration of the rectangular hole of the
second rel easably attached sheet 3. Figure 9 shows the first of the two
nost sinple variations of holes with which the clinch will work. Length
"B" of tWhichalse imclydesdetsat 24that finctiont aseaxpladied dbove. Villiekstiticture tdf@ate 19 Bahbe
feature. The width "C' nust be sized closely with the thickness of the

f ast enerseen witdgreetet blariyosish hiféreide tohe BinbadimemEaown HFighe 2 1Nwhh ldaditQMhe | N
the preferred variation with the lock feature, an extension is requiredein

the hol esatheltah aEATEBAEHBUEE at PGl feandi S IS shown by di mensions "D" and
"E'". Figure 10 is an alternate nmounting hole suitable for clinch attachnent

and | ock clegr@Rse. . ' I re ds with.a cifpc

ci rcumscri bed 'g‘t?;rgut t%t&%?g’lci angFeSh gtf ?[%'eé"e %@%uﬁlﬁg?’gkﬁ%umbb’ gﬁdde]"].Show

Figure | 0 first sheet aperture ich provides, the greatest anpount
of sheetaléerragee\r%?'ﬁgué?tb%ﬁdoé]ﬁ? BRIy 1 c}ma@db&[‘%@ﬁe@t Figureedgt showsnthg basic

configuration has three rectangular holes. The central hole provides the

relief fefigyatipnelthe reetangylerhelsafithe sacprd roieapably attached sheetd.. The two si de
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of misalignment during installation. In the preferred variation with the lock feature, an extension
is required in the hole 4 to accommodate the lock. This is shown by dimensions "D" and "E".
Figure 10 is an alternate mounting hole suitable for clinch attachment and lock
clearance. The diameter "F" corresponds with a circle circumscribed about the rectangle defined
by dimensions "D" and "E".
Figure 11 shows a first sheet aperture which provides the greatest amount of sheet
material around the opening for added sheet strength. This configuration has three rectangular
holes. The central hole provides the relief for the lock arms and room for the snap-arms to flex .
The two side holes are sized to provide a proper clinch attachment. Dimension “G” should be
sized to accommodate side extensions 1b that contains the clinch features 1b. Figure 12, shows
the rectangle hole 5 of the second sheet 3 that receives the barbs of the snap-arms. The

dimension "A" must be sized with respect to the width of the snap-arms and the barbs.

Dimension Al of the rectangular hole 5, must simply be greater than the thickness of the snap-



arns. Dinension Al may be greater than the mininumto allow for |ateral

m sal i gnment when nultiple fasteners are used in the sanme sheet. Figure 13
shows an al ternate enbodi nent of the fastener having a curved wall 29 for
greater strength. This curve allows the fastener to withstand 22diCTi 2008l
force during the installation of the clinch. Figure 14 shows greater
detail .of the clinch feature at the tip of the side extensions I b of the
fastener ghebiimrédi‘\’i al _nunber ed Ie ts.correspond to those described
with reghr RIglre 7Y PP glyaer1iaan ‘“HHU'BFS‘P iathow tfer tatrsal gnisaligRmeetawhere
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attachnment to the first sheet 2 that allows the ends of the fastener side
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17 and 18 how an H&h a l ch %&:Oﬂ the | ock, The catch_ensures that
the ar me o3t | Jbg meividya '@B}siaﬁeat mERS cormesperdie (thasp desaribed matigregandotot he
| ock clgp. ﬁ%e catch includes |eading taper 20 that allows the |ock to be
easily d48¥ftl ed to the fastener body. Figures 19 and 20 show an opti onal
catch 39 10

Figure 15 shows an option to the clinch feature that allows the end of the side extensions

of the fastener 31 to be folded over, thus permanently attaching it to a sheet. This configuration
is optimal for attaching to very a hard sheet and any sheet sized correctly with the appropriate
h;)le.

Figure 16 depicts an optional method of attachment to the first sheet 2 that allows the
ends of the fastener side extensions 34 to be snapped into the mounting hole. This method also
allows affixation for any sheet hardness, given the correct thickness of the sheet and the correct
hole configuration. With this method the fastener may be removed from the first sheet 2 in case
of damage. The back angle 36 can be varied to increase or decrease the force required for
removal.

Figures 17-21 show alternate embodiments of the lock clip. Figures 17 and 18 show an
optional catch 37 on the lock. The catch ensures that the arms of the lock do not separate and
add stability and strength to the lock clip. The catch includes leading taper 20 that allows the

lock to be easily assembled to the fastener body. Figures 19 and 20 show an optional catch 39
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220CT2003 and sl ot 40 conbi nation that functions simlarly to the
correspondi ng features shown in Figures 17 and 18. The preferred materi al
for the lock clip is a nolded thernoplastic such as acetyl Figure 21 shows
a configuration of the lock clip that utilizes a "living hinge"gpyohgsd
fromplastic. During assenbly with the fastener body, the lock clipis

fol ded along the hinges 41. The jaws 39 snap over the barb 40. Taper 42 on
the outside of the lock is independent of the hinge configuration, and is

preferred,f {lotai()_lcoﬁgiﬂ{tiog WatbshQidRs Qrtﬁlatﬂ? %o h)@%ﬂ&bcin@xﬂ%ﬂﬂiuﬁes LSRN in mé.lll‘é? s the
| ock clip along the sides of the rectangul ar hole in second sheet 3 as it

slides fonpngfsisl TRPrefedd& Wrﬁﬂkﬁﬂ? fobk d1ip%s o XSIded theRfbplabticQlich ad BRtyhol e 43 ai ds

in nolding the lock clip as it helps to reduce the sink, or plastic

shrinkage, in ﬁi%u%e biskdvs Siesonfigratioh of iR 1BekS@ip that Gtilizes 2 2lividpONBget idide@Ck Cli p
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configuration shown in Figure 21 wth the Ii1ving hinge closed. Al so shown

in this figgmrastld, EDhrknRi kRRLIP With 8kd faétier Bddy\ihe Gdik RIP 1 folRedoal @higi tRDhifi@s Sur f ace
that is oriented so that gripping force does not tighten the Iock clip on

the fasterer TRases 99i5dap Bvek (e bart 4@ CRap&g4PErBEGSsidelof ths ik | islinbependestarf st ood
that there may be other nodifications and changes to the present invention

that will teingbvonBigsraton, iddasprefefredsfor All configuirdtiensaf the 1dckalip. tThis téper guddes ng
description, however, the present invention should be limted only by the
f ol | owi ng tiel16dkretip slosh thérsdes of ehe edctangntpn hola s dnsesondlsheeR 3 2s iDEiHe ORI ddh M5 What
is clained is: 1. Aclinch-type fastener used for rel easably securing two
apert ur ed tihaicked to the locked position. The hole 43 aids in molding the lock clip as it helps to
reduce the sink, or plastic shrinkage, in the thick section of the base.
Figure 22 shows the lock clip configuration shown in Figure 21 with the living hinge
closed. Also shown in this figure are flaired projections 44 which provide a gripping surface that
is oriented so that gripping force does not tighten the lock clip on the fastener base during the
unlocking process.
It should be understood that there may be other modifications and changes to the present
invention that will be obvious to those of skill in the art. From the foregoing description,

however, the present invention should be limited only by the following claims and their legal

equivalents.
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face-to-face, conprising: a main body of said fastener being of a
rectangul ar cross-section; two side-extensions unitary with said fastener
mai n body and being | ocated on opposite sides thereof, each side-extension
i ncludi ng fastening neans at an end thereof for attachnment of 2<aD0T 2003
fastener to a first of said two apertured sheets, said side-extensions
being longitudinally extending and parallel to an axis of said nmain body
and further E i bed as being |ocated on opposite sides of said axis; and
two | ateral ilient snap-arnms longitudinally projecting fromsaid main
body, said snamwitslaiaRing | ocated between sai d side-extensions, each
snap-armincluding a barbed end for engaging a second of two apertured

sheets. 2. The fasteper chlﬁl:lﬁiyfﬂ fastérer L92@ Forl reledshtl Reguring [t@6 lipestiep sheemj d | ock
clip including two |ongitudinally extending | egs novabl e between an

unl ocked anglcatolfsek@phprigigsi tion, said 1egs including tabs thereof
projecting inwardly between and abutting inside surfaces of said snap-arns

when said | egs are iamsiabetylopsdidrastgperteint ofa febiaigelaycris-gacteti;i ng the i nward
deflection of said snap-arnms. 3. The fastener of Caim1, wherein said
attachment means at twoesiderstensions anitiry withi@aid fastenes inainsbadg and beirghloeatednen
i ncluding a displacer and an.undercut for receiving the cold- flow of netal
from sai d foppssitesies theiepf, prachs sidd-¢xtensidn inchiding fasteping rmeats a¢l aaj end therggffpej n
sai d attachment neans of said side- extensions are fol d-over prongs. 12
220CT2003 Sattadiment efssanfastensf taOh firstrofl saidmver enerured: sheetat widcidesntensinas Rengof
longitudinally extending and parallel to an axis of said main body and further described as being
located on opposite sides of said axis; and

two laterally resilient snap-arms longitudinally projecting from said main body,
said snap-arms being located between said side-extensions, each snap-arm including a barbed
end for engaging a second of two apertured sheets.

2. The fastener of Claim 1 further including a lock clip, said lock clip
including two longitudinally extending legs movable between an unlocked and a locked
position, said legs including tabs thereof projecting inwardly between and abutting inside
surfaces of said snap-arms when said legs are in said locked position thereby preventing the
inward deflection of said snap-arms.

3. The fastener of Claim 1, wherein said attachment means at the end of said
side extensions is clinch means including a displacer and an undercut for receiving the cold-
flow of metal from said first sheet by press fit.

4. The fastener of Claim 1, wherein said attachment means of said side-

extensions are fold-over prongs.
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sai d side-extensions are structures which provide resilient snap-attachnment
to the first sheet. 6. The fastener of Cdaim2, wherein said |ock clip

i ncl udes catch rmeans which extend fromsaid tab portions for hpp@CTI2003
together the ends of the legs of said lock clip. 7. The fastener of Caim
6, wherein said catch nmeans includes inward-facing interlocking jaws. 8.
The fastener of Caim2, wherein the outside surface of said lock clip

i ncl udes ergonom &. fi ngdre dastpner ddeCSlaith 1Thehémsn eradd asfaclinaénh Reaherodi n

said | 0C§ai‘ﬁ'é19e1e@(‘iéﬁ'§16ﬁs %ré Eﬁ'hfzﬁﬁesw}ﬁbﬁgx;rbgheattesizlh tbﬁlsdﬁ) 2fta SRRLn! BANEC

provide ? ﬁg rp he fastener aim erern sard lock clip
is |ongi Y&t Hgat y sI | dabl e and includes detent neans for captivating the

|l ock clip onto the main body of the fastener. 11. The fastener of Claim2

wherein said maing bOdy t Enellof CEair 2, e‘iQn{ ﬁzﬁ%‘ 16ck élgkg ﬁﬁe?{;aﬁ;ﬁ' d

| ock clip when jn sald position so sai d
ook ol | oS hih sxieRd irom shid t@rbdpgﬂrqra%@roholgana togsﬁteérrbﬁ el

12. The tastefhediddiockldipn 2 further including a first sheet having one or
nore apertures for receiving said attachnent neans of said side-extensions
and a second sheet having an aperture positioned in registration wth said
first aperture and having inside edges sized to engage the ends of said

snap-arns. 7. The fastener of Claim 6, wherein said catch means includes
inward-facing interlocking jaws. ’

8. The fastener of Claim 2, wherein the outside surface of said
lock clip includes ergonomic finger grip ridges.

9. The fastener of Claim 2 wherein said lock clip includes a flaired
projection at the base of each leg to provide a finger grip.

10. The fastener of Claim 2 wherein said lock clip is longitudinally
slidable and includes detent means for captivating the lock clip onto the main
body of the fastener.

11. The fastener of Claim 2 wherein said main body includes a
recess which receives the base of said lock clip when in said locked position so

that the outer surface of said lock clip base is flush with the end surface of said
fastener main body.

12. The fastener of Claim 2 further including a first sheet having
one or more apertures for receiving said attachment means of said
side-extensions and a second sheet having an aperture positioned in registration

with said first aperture and having inside edges sized to engage the ends of said
snap-arms.

13. The fastener of Claim 12 further described in that apertures of
said first and second sheets are all rectangular.
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13. The fastener of Claim 12 further described in that apertures of said
first and second sheets are all rectangular. 13 220CT2003 14. The fastener
of Claim 13 wherein the rectangul ar apertures of said first sheet conprise
two outer apertures, each for receiving one of said side exterp?@CT, 208nd a
center aperture for receiving both of said snap-arns. 15. The fastener of
Claim14 wherein the wwdth of said snap-arns is a first dinmension and the
di stance between the outer surfaces of the snap-arnms is a second di mension

and wherein said g eGeREC o UBREAN Balvhyr&HUdle & thASulal GIREAIkY ST de
edge di rrensdsﬁns f ;the rectapgul ar aperture in ﬁgl d second sheei gﬁc. t hat
the secoRdidsHETshest COMATKRGIW A OMEH RROTtMSESaoRGh ARE TERRIY HE ORE OL AR iten
sai d | ockxtdnspons and & lcentarciqedtypesiorireneivifig bbtk cfssedishypafrmGl. ai m 15
wherein said first and second dinensions are equal. 14
15. The fastener of Claim 14 wherein the width of said snap-arms is

a first dimension and the distance between the outer surfaces of the snap-arms is

a second dimension and wherein said dimensions are substantially equal to the

respective side edge dimensions of the rectangular aperture in said second sheet

such that the second sheet is retained laterally, axially and against rotation when

said lock clip is in the locked position.

16. The assembly of Claim 15 wherein said first and second
dimensions are equal.
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