QUI CK ACTI NG PANEL FASTENER RH MTH API TI CATI ON This patent application is

related to provisional patent application serial nunber 61/ 228, 314
entitled "Quick Acting Panel Fastener- filed on July 24, 2009, priority from
5which is hereby clainmed. FIELD OF THE;l NVENTI ON The present invention

relates to a rel easabl e panel fastener wth a body nenber and a manual |y
rotatable spindle therein. In use, the bo%%lnenber extends froman attached

first planar panel into rel &44GBIASCTINGEINNEANSIRNERgh an aperture in a second
panel for the pur ose 10of releasably i nterconnecting the two panels.
BACKGROUND GUA-REEPXVENSNON There have been exanples in the art of
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| ess per ganen <£¥lwm émnw 0 a retainer part of the fastener. 'then, an
act uat or can e turn gher by finger pressure or with a tool whereby an

under | yi ng ?ﬁﬁﬁ?gFﬁﬁE?Nvﬁﬁ?ﬂﬁPs secured to the back of

The present invention relates to a releasable panel fastener with a body member and a
manually rotatable spindle therein. In use, the body member extends from an attached first
planar panel into releasable engagement through an aperture in a second panel for the purpose

10  of releasably interconnecting the two panels.
BACKGROUND OF THE INVENTION

There have been examples in the art of quick-acting panel fasteners for releasably
joining two panels in face-to-face relation by inserting the fastener through aligned holes in
the panels and turning one of the elements of the fastener. These fasteners are sometimes

15  referred to as “quarter-turn” panel fasteners. A top panel is first more or less permanently
affixed to a retainer part of the fastener. Then, an actuator can be turned either by finger
pressure or with a tool whereby an underlying second panel becomes secured to the back of
top panel. Examples in the art of such fasteners include U.S. Patent 3,406,431 issued to
Armstrong et al. and U.S. Patent 6,955,515 issued to Barina et al. A commercially available

20  part which provides the above-described panel joinder capability is the D-SnapTM captive
snap joinder fastener sold by DIRAK GMBH and Co. In an attempt to create lower cost yet
effectively performing panel fasteners, metal stamped parts have been employed as shown for
example in U.S. Patent 7,086,125 issued to Slobodecki et al. and U.S. Patent 7,188,392
issued to Giuguliano. However, this technology is not known to have been successfully

25  applied to quarter-turn panel fasteners.



top panel. Exanples in the art of such fasteners include U S. Patent 3,406, 431
issued to Arnstrong et al. and U S. Patent 6,955,515 issued to Barina et al. A
comercially avail abl e 20part whi ch provides the above-descri bed panel | oinder
capability is the D SnapTM captive snap joi nder fastener sold by HERA K GvBH
and Co. In an attenpt to create |ower cost yet effectively perform ng panel
fasteners, netal stanped parts have been enpl oyed as shown for exanple in U S
Patent 7, 086, 125Vhidshies aPs)in e g EKarovdde aguick-ae or @aripprapency 188, 392 i ssued
to Guguliano. However, this technolo is not knowmn to have been successfully
25appl i ed t S*HOEr PRrE TPHCBANEF PHade ’@%‘é‘?@?‘m There is ngnoven QUL pt s in the

art to provide a. quick-actin r quarter-turn panel fast, ener, they are ver
expensi ve pdFtactpigns inapile Fombigigrg ey s RigtRe- R Rl By panel

f ast ener havi retai ner de fraont a unit . sheet netal .stanping.
Thor of or e. - P e &b S FTRE panb N end ey Bty Bl sefEO DB Bt oner whi ch
effectivel i.0i .t a face-to-face that. is effective,
cconon ogi ” PHRRREGEE! Hud SRR RRRIF G Matiol Bl BRRE' Vi o n
order to rrecng@gRg%ﬁ;dﬁiﬂ@\;#ﬁ-@ﬁt, the present panel fastener has been

of t

devi sed which is conprise wo separately forned interacting parts: a panel

retainer and an @eiddahWPeeRhdheedNRink 8k hd1REsedt PadePBILRPRA bl AMigheet metal using
progressive stanpi ng 10t echnol ogy. The retainer and pin work together to

create a fashRAS comPRded 68M 03 M ately formed interacting parts: a panel retainer and an

actuator pin. The retainer is fashioned from sheet metal using progressive stamping

10  technology. The retainer and pin work together to create a fastener that can semi-
permanently snap into a first panel and then be clamped onto and then selectively removed
from a second panel. The retainer snaps into a shaped hole in the first panel and the
attachment to the second panel can be achieved or released by turning a knob that rotates the
pin into detented self-locking positions. The head can be configured for hand actuation, tool-

15  only actuation, or both. The present fastener is ultra-low-cost, utilizing a progressively
stamped retainer and a cold-forged knob and pin.

More specifically, the Applicant has devised a panel fastener comprising a unitary
stamped sheet metal retainer having a central rotating actuator pin. The body portion of the
retainer includes outwardly deflectable resilient barbs for providing a loose snap-in retention

20  to a first panel through a square hole having deflector tabs for engaging the barbs upon
insertion. Resilient legs on the retainer are laterally expandable for engagement with the
backside of a square hole through a second panel for securing the first panel to it face-to-face.
The pin is rotatably secured to the body portion of the retainer and it is manually rotatable
between engaged and disengaged selected positions. The pin includes a cam on its end which

25  coacts with followers on the legs for selectively moving the legs to an expanded state where



permanently snap into a first, panel and then be clanped onto and t. hen

sel ectively renoved froma second panel. The retainer snaps into a shaped hol e
in the first panel and the attachnent to the second panel can be achieved or
rel eased by turning a knob that rotates. the pin into detented self-Iocking
positions. 'fhe head can be configured for hand actuation, tool- 15only
actuation, or both. The present fastener is ultra-lowcost, utilizing a
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specifically, the Applicant has devised a panel fastener conprising a unitary
stanped shedtsilisgchmprlead dpast hp BRFRHE Oédt?é?FPF%lPan?lotT%\F‘i‘H‘}bceé‘éf’RFé U8%: pin. The body
portion of the retainer includes qutwardly deflectable resilient barbs for
rovi ding. 2 PESEE G PRGBS Tokde BT Fut FIBREITERPBYGh a squar e hol o
havi ng defl ect or bs .f.or engaging the barbs upap inpsertipon. Resilient |egs on
the retai nervisrae (Brar ARyT SREanaanrdr 1P el b R s s de of a
square hel e h.a second panel for securing the first panel to it
face-to-Sacgﬁa%%ﬁ%Bﬁﬁhis rotatably secured to the body portion of the retainer

and it is manualy aB&Ie%E%HLe% fQ?eBXﬁ?ﬂe@ﬂE@%& tﬁ‘ﬂ?% ﬁio%‘iﬁéﬂs%%%ﬂleﬁ epget ed

positions. The pin includes a camon its en 5coacts with foll owers on
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The abovie- deseidd ibeddly asia@NeE cen@r @ries fafidble ywhits @tkakOthfibdrek dpwdinpammlos t oget her .
This assenbly conprises a first panel having a first hole therethrough and a
second panelihehavin¢rgnta ths @esomde. Nk et hiahetchmetghprafetahly thidedfubwatily f@emd second
panel s being positioned face-to-face with their respective holes in alignnent.
The first panshryiwats. utlesvals paénding owppodiroyg thedbdy antihe fegs, bassag tlemghi nwar dl y
toward the center of the first hole which engage the barbs upon insertion of
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folded upwardly fromprimary walls. The walls extendi ng downward fromthe body
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panel when the expander is turned to the'enqaged_posipion. An upward facing
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whereby an upward biasing force is applied to the backside of the second panel when the legs
are in the engaged position.
In this respect, before explaining at least one embodiment of the invention in detail, it

is to be understood that the invention is not limited in its application to the details of

20  construction and to the arrangements of the components set forth in the following description
or illustrated in the drawings. The invention is capable of other embodiments and of being
practiced and carried out in various ways. Also, it is to be understood that the phraseology
and terminology employed herein are for the purpose of description and should not be

regarded as limiting.



15second panel. Each | eg may include a bend providing |ongitudinal resilience
to the | eg whereby an upward biasing force is applied to the backside of the
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view of the fast@ggnes isl.9RsClNa@nbideRet -eidnBEvibi, bSthe invention as assembled.

FIG. 3 is a bottom front left isometric view of the fastener loosely attached to the first
10  panel
FIG. 4 is a bottom left front isometric view of the fastener inserted through both
panels and in the engaged and locked position.
DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to Figures 1 and 2, the present fastener is comprised of two
15  components, an actuator pin 11 and a retainer 13. The end of the pin 11 carries an elliptical
cam 17 with two lobes 180 apart providing a narrow cross-section and a wide cross-section
that are 90e apart. A shank portion 7 of the pin extends between the cam and the head 9 of
the pin. Between the pin’s head and shank is a flange 16 having clinch features 15 along its
circumference comprising a displacer and an undercut dimensioned relative to a receiving
20  hole in the body of the retainer to permit rotation while maintaining axial captivation. The
head 9 may contain any number of features used to turn the pin such as a knurled knob 10 for
manual operation as shown in this embodiment and/or a drive for tool use. Other options
include a t-handle pin, phillips-drive or a slot. The pin is made using cold forging

technology.



10panel . FIG 4 is a bottomleft front isonetric view of the fastener
insert.ed through both panels and in the engaged and | ocked position.

DI SCRI PTI ON OF THE PREFERRED EMBCDI MENT Referring now to Figures 1 and 2, the
present fastener is conprised of two _3§5 conponents, an actuator pin 11 and a
retainer 13. The end of the pin 11 carries an elliptical cam17 wth two | obes
180 apart providing a narrow cross-section and a w de cross-section that are
90- apart. A shaMECTHRE RIOA the repingrdé obliighresdraat d<t B9l pREET & HéheddMndnd t he head 9
of the pin. Between the ead and shank is a fl e 16 havinghclinch
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ITigures 1 apd.gqp@.ody portion 8 of the retainer provides support, for t.he
under si de o?’tﬁe head 9 of the pin 11 that. is centrally | ocated thereon by
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features 15 is inserted and clinch into thi's hole. e retainer is nade by
progr essi velgy it aiPicdgva 180Gk dTRhLAlNiHR! ARkr WaekRRWe! NerblRYci s cut and
folded to produce the various operative features described bel ow The

retai ner bodywSvdr®9® ubsbam d finbvtt SeaceacRRVd M@ 0NBs Raiuc@h prRAPSI Ng si de edges
12 that. are doubl ed over 180- while the remaining pair of opposing sides 14
are cri nmped contact surfaces with the top side of the first of two panels (hereinafter the “first panel”) that
all lie in the same plane for stable support of the retainer as shown more clearly in Figure 2.
The material of the doubled-over side portions 12 of the retainer continues into a pair
of downward-extending primary walls 19, one on each side of the retainer. Extending
inwardly from each of the primary walls are opposing cam followers 20. Varying the width
15  of the primary walls varies the closing force of the retainer which supplies gripping
engagement on opposite sides of the cam 17. The primary walls 19 extend the remaining
length of the retainer and then are folded back outwardly and upward to form retaining legs
21 that, as described in more detail below, secure a second panel (hereinafter the “releasable
panel”).
20 Referring now to Figure 3, a square hole 31 of the first panel 32 includes inward
facing tabs 33. The hole in the second or releasable panel (not shown in this figure) has the
same outside dimensions as the hole in the first panel except without the tabs. Insertion

alignment of the holes of both panels to the sides of the fastener is achieved by guide fingers

35 which extend downward from the fastener body at each corner. The array of fingers



downward 90 to provide a standoff clearance at these sides. This construction
presents 10contact surfaces with the top side of the first of two panels
(hereinafter the "first panel™) that all lie in the same plane for stable
support of the retainer as shown nore _glearly in Figure 2. The material of the
doubl ed-over side portions 12 of the retainer continues into a pair of
downwar d-ext ending primary walls 19, one on each side of the retainer. |
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20. Varying the width 150f the rlnary wal | s varies the closing force of the
retainer whﬁ?ﬁm§ﬂﬁﬁﬁié@nﬁwlﬁﬁ engagenent on opposite sides of the cam 17.
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between them that is less than the width of the tabs. Hence, the fastener may only be
removed non-destructively by a tool used to flex the barbs outward to clear the tabs on the

10  first panel. With the fastener in its relaxed state as shown and loosely affixed to the first panel
in this near permanent manner, the second releasable panel can now be joined. In the relaxed
state, the narrow sides of the cam occupy the detents in the followers 20 and the retainer legs
21 remain tucked inward to provide a clearance with the hole in the releasable panel.

Once engaged with the first panel as shown in Figure 3, the releasable panel is placed

15  against the back side of the first panel for securement. As shown in Figure 4, with the panels
held face-to-face, the pin is then turned 90- in either direction to move the retainer legs 21
outward (o a position that locks the releasable panel 41 mated flush against the first panel 32.
This outward movement of the legs 21 is caused by the increase in lateral width of the cam 17
which pushes the legs 21 of the fastener outwardly and against the underside of the releasable

20  pancl41. The inwardly biased spring force of each primary wall 19 clamps forked ends of
the opposing followers 20 into continual engagement with the cam as it is turned. The fork
shape of the follower ends form detents that receive the cam lobes. These detents provide a
tactile and audible positioning response that indicates the fully engaged and stable position of
the pin. Adding to their effectiveness, angled end portions 42 of the retainer legs 21 flex

25  against the backside of the releasable panel 41 providing an upwardly biased spring force that



mat ch the corners of the holes in both panels and each finger is chanfered to
aid alignnent as they are inserted through each panel. In use, the
assenbl ed fastener is initially inserted into the first panel 32 which accepts
the retainer by snap action of barbs 36 that extend inwardly fromthe primary
wal l's 19 at an 5Supward angle. As the fast.ener is snapped into the first

panel, the barbs flex outwardly, pushed by the | ateral side edges 37 of tabs
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opposite direction of renpval hecause their free Position resents a gap
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the rel easabl e panel 1s plac 15agal nst the bac rst panel for
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is then turned 900 in either direction to nove the retainer |egs 21 outward to
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panel 32. This outmar§ novenent of the legs 21 is caused by the increase in
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and agai nst the underside of the rel easable 20 panel 41. The inwardly biased
spring fior cemaéd fachs privmasy wal | 19 cl anps forked ends of the opposing
followers 20 into continual engagenent with the camas it is turned. The fork
shape of the follower ends formdetents that receive the cam | obes. 'these
detents provide a tactile and audi bl e positioning response that. indicates the
fully engaged and stable position of the pin. Adding to their effectiveness,
angl ed end portions 42 of the retainer legs 21 flex 25agai nst the backsi de of
the rel easabl e panel 41 providing an upwardly biased spring force that



creates a clanp load resiliently holding the panels together. Subsequent
turning of the pin releases or disengages the assenbly again allow ng the

rel easabl e panel to be separated and rehoved front the assembly. 'therefore,
the foregoing is considered as illustrative only of the principles of the
5invention. Further, since nunerous nodifications and changes will readily
occur to those skilled in the art, iCLASMSot desired to limt the invention to
t he exact construction and operation shown and descri bed, and accordingly, al
sui t abl e nodyiGati.apss @nd equi val ents may he resorted to, falling within the
scope of the invention. What is clainmed as being new and desired to

be protected by L I .the 10United States is as follows: -8-
CLAI M5 Whatqrs cVﬁ%%%éﬁpgnga£nﬁﬁﬁ . A panel fastener conpri sing:

a unitary retainer including a body portion having outwardly deflectable resilient
barbs for providing snap-in retention to a first panel through a first hole therein;

resilient legs on said retainer being laterally expandable for engagement with a
backside of a hole through a second panel for releasably securing said first panel to said second
panel face-to-face; and

a pin rotatably secured to said retainer body portion providing a fully assembled
fastener free of said panels and being manually rotatable between selected engaged and
disengaged positions, said pin including cam means coacting with followers on said legs for
selectively moving said legs to an expanded state where said pin is in said engaged position.

2. The device of claim 1 further including two pairs of opposing forked followers on
said retainer which capture opposing lobes of said cam means when said pin is in said engaged
position thereby holding said pin in a locked position.

3. The device of claim 1 wherein said retainer is constructed of folded stamped sheet
metal.

4. A panel fastener assembly comprising:

a first panel having a first hole therethrough;
a second panel having a second hole therethrough, said first and second panels

being positioned face-to-face with said holes in alignment;



a unitary retainer including a body portion having outwardly defl ectable
resilient barbs for providing snap-in retention to a first panel through a
first hole therein; resili%nt | egs on said retai ner being

| ateral |y expandabl e for engagenment with a backside of a hole through a second
panel for releasably securing said first panel to said second panel

face-to-face; and unitary retainer of s@d phie] fQteeAblcluddRCUb®R With flildnt @itahriey body
portion providing a fully assenbl ed fastener free of said panels and being
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i ncluding cam neans coacting with followers on said | egs for selectively

movi ng salg:heoRiha HAERIdE, gsfgﬁma\g@ re said pin is in said engaged

position arm1 further including two pairs of

opposi ng forked followers o sai et ai ner . whi capture osin obes of
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pin in a | ocked position. . The device of claim]l whereln sai d
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fastener assenbly conprising: a first panel having a first hol e therethrough;
a secoriddpasetl ldpavesiienaly segariog hbhdsidaef dichveoruglhpanslai d first and second panel s
bei ng positioned face-to-face with said holes in alignment; -9-

a unitary red ai nerheaksenalg opaamh 4frasie Miludine hvetprgda rbehblyaftiRed &sdald ent
outwardly defl ectable barbs for providing snap-in retention to the first panel
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retai ng a palr ly opposite
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backsi%ga%blbggdsecond panel .

6. The assembly of claim 5 wherein said expander comprises cams having lobes
which are engageable with inward facing portions of said primary walls, said pin being rotatable
to select engaged and disengaged positions of said legs.

7. The assembly of claim 6 wherein said expander is further described as being a pin
having a manual knob at one end for turning said pin, a shank downwardly extending from said
knob and a pair of laterally extending cam lobes affixed to an opposite end of the shank.

8. The assembly of claim 7 wherein each primary wall includes an inward facing
follower which captures toe portions of the cam lobes when said pin is turned to said engaged
position thereby holding said pin against free rotation in either direction.

9. The assembly of claim 8 wherein said leg sides each terminate at an upward

facing edge that abuts the backside of said second panel when the knob of the expander is turned

to the engaged position.



5. The assenbly of claim4 further including an expander rotatably affixed to
sai d body and extendi ng downwardly from said body between said | egs, said
expander being rotatably operative to plsh said | egs outwardly to a sel ected
position of engagenent with said second panel. 6. The assenbly of claim
5 wherein said expander conprises cans having | obes which are engageable with

i nwar d faci nig. porflieaRsently a&ldinD D iwrrain Vil shape Sfadaill fidy ibejuag: wih adabise t o

sel ect engaged and di sengaged positions of said |egs. 7. The assenbly
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manual knob at one end for turning said pin, a shank domnmard y extending from
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t he backsi de of said second panel when the knob of the expander is turned to

t he engagledcqguispanelomhen saidlegs are in theldgagddepoaswenbl y of claim 9 wherein the
shape of said body is square with corners that closely match the interna

di mensi ons OIfZ_.Saiﬂlefdsﬁaiﬁblflﬂﬂclﬁﬁ‘ﬁﬂﬁﬂlek’@hﬁﬁaflﬁﬁpdﬁehﬂQMdéwMiﬁdﬁfdpib@blﬂgltafbg a gw de
finger extending downwardly from each of the corners of said body
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I ongi t resilience per I asli ng orce is a

back5|d S ec ' a Dposition.
15 ThaTslosfld o g P ARl MR BHE ¢ PSR sinarh RS FRIERG IR by
opposi ng tab portlons whi ch extend inwardly toward the center of the first
hol e, sHPdP¥&bs engagi ng said barbs after insertion of said retainer into said
first hole to prevent renoval of said retainer fromsaid first panel.
13. The asselfbl y Bfe asseabiy ofi clabved &ivlersai shid ettaineras constivond of aoniaty délded uni t ary
fol ded stanped netal sheet.

stamped metal sheet.

14. The assembly of claim 13 wherein said pin further includes a head portion
immediately below said knob and clinch attachment features immediately below said head, said
clinch features providing rotatable press-fit attachment of said pin to the body of said retainer.

15. The assembly of claim 14 wherein said pin further includes a flange located
immediately below said clinch features, the diameter of said flange closely corresponding to an
inside diameter of a receiving hole in said body of said retainer through which said pin extends.

16. The assembly of claim 15 wherein said engaged and disengaged positions of said
pin are separated by 90¢ of rotation of said pin.

17. The assembly of claim 7 further described in that each of said followers includes a

forked end.



14. The assenbly of claim 13 wherein said pin further includes a head portion
i mredi ately bel ow said knob and clinch attachnment features i medi ately bel ow
sai d head, said clinch features provi dildg rotatable press-fit attachnent of
said pin to the body of said retainer. 15. The assenbly of claim 14
wherein said pin further includes a flange | ocated i nmedi ately bel ow sai d
clinch features, Abendifamtecomprissigi:d fl ange cl osely corresponding to an

i nside dianmeter of a receiving hole in said body of said retainer through

whi ch said pin exatlﬁﬁﬂgv retainer inclddin IlBgdfa@%ﬁ@@iﬁen@%u@a@dl?‘d@ﬁed@ﬂﬁé Glap-Haid
engaged and di sengaged positions of said pin are separated by 900 of rotation
of saigmﬂkn. 17. The assenbly of claim7 further described in that each
of sai ofl owers includes a forked end. 18. A panel fastener
conprising: a unit%ﬁy retgi er .| %fuding a. body. wi.th rFsiL¥ent out wardly

def | ect abl e snap-SfidregepLurther including a pair ahoppopigg gt U Ydi ng a
pair of opposing inwardly resilient outwardly deflectable | egs affixed to said
body; al¢flectable legs affixed tgaidbpayid@d rotatably affixed to said body providing a
fully assenbl ed fastener, said expander and extendi ng downwardly between said
| egs, said expandarexpaidegratahblly albiliyedapsaidtbode ptoyideg e till wabgmipud fasgaed | egs
outwardly sinultaneously to a stable expanded state. 19. The fastener

of cl aismdlek pWhs @hdle&8hddn €APANISUCIRITPEISRR] R AMdRaphiigr Beif@idtatablyr adi al |y
opposi ng | obes. 0. The fastener of claim 19 wherein said expander is
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further CL i j i r turnin
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extendi ng cay l Obﬁise fggtgzrllé% cltalom 19 WIRRS? !se;[i e)%g]a%dgrf cotmhpei\risgshaa Qzll(l‘fl having a pair of

radially opposing lobes.
20.  The fastener of claim 19 wherein said expander is further described as being a pin
having a manual knob at one end for turning said pin, a shank downwardly extending from said

knob and a pair of laterally extending cam lobes affixed to an opposite end of the shank.



