) OObh152,6 9, WD 2004/ 106753 PCT/ US2003/ 014723 1
CLI NCH TYPE BLIND NUT 2 FIELD OF THE | NVENTI ON %he
present invention relates to inserts of the blin
type which are 4 permanently installed in a panel wth
‘X\é 053t he panel from one side only. Mre FP§T/US2005/014723
specifically, it applies to a blind nut which provides
flush clinch-type atta LBy eceiving the cold

1 flow of metal from theiypand RIZASKER

2 krEEAD QF THE RNVENTION dustry which 9 provide a
threaded el ement to a thin panel such as a sheet of

3 netal \Itieqiesest indention reledesito insernof theblind nut &yperwhich are
har dness to support threads directly in the sheet.

4 THiebmbneRgly indthll&f in@ pank] with acedsh fithe phaeh ffommeaidecnly. More
can be applied in situations where thereis access 12

t ieto% blind AuPRH § fldh! linéHaEpB dftadhinent b
3 ggpggg%’ge%@gg%g%eqlﬁge?ﬁgegﬁgro-?séﬁfI anged h?gd whi ch y

i es.agai,nst e Sg el and col | apsed

6 pi @%heﬁ}@wqagﬁﬁ%%&gﬁﬁﬂghe opposi te side of
tw .”lated by deform ng an 15

7 of the nut shank of

- reduced_di ameter (herejnafter 16 "deformable rtigon')

8 adj acerBlindnuigare ﬁPQfSrPéJI‘?Sﬁnf WP%&%@H‘ ’é‘ﬁge Wergmdﬁsﬂry which
conpression tool 17 mandrel threaded into the put.

9 Afprevide hdhreaded ielementsto 4l thiapanel suchyas acshest of metah w86t

18 fromthe nut leaving the nut/panel assenbly ready
10 t cinfufficientdepthtand/onhirdnesstocsnpport thoeads directlydn thetshegth hbisitype
of other parts to the panel. There are also externally

11 t heepsif g dalitd blin®Obdcaisse fiti¢an be apyilied in situptionyewieens there is access

attached stud replaces the function of the nmandrel as

2 21y R 5 OB, My SO AR et

| | | fo_rmance of ablingl _
10 R A et o 455 Dy B o ol i

14 t h\;rﬁi%lq ggutl y ggptobite-rsri]c?e étj the’ ;t)anlef The bulbs are created by deforming an

15 intermediate tubular portion of the nut shank of reduced diameter (hereiniaﬂ:er

16  “deformable portion™) adjacent to an internally threaded -end by a compression tool

17  mandrel threaded into the nut. After the nut is installed, the mandrel is unthreaded

18  from the nut leaving the nut/panel assembly ready to receive a threaded screw or bolt
19 for attachment of other parts to the panel. There are also externally threaded blind

20  inserts in which a permanently attached stud replaces the function of the mandrel as
21  the means for .applying the compression load to the end of the insert.

22 The performance of a blind nut/panel assembly may be described by two

23  distinct a:;ial strength considerations of attaching a mating threaded insert. The first is

24  the clamp load capacity, which is a measure of the amount of axial load that can be
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24 the clanp | oad capacity, which is a nmeasure of the
anount of axial |oad that can be 1 i~wW\w ~a~ i bnaWWo
*ACTI ONF *166166* WD 2004/ 106753 PCT/ US2003/ 014723 =1

' en the mating threaded fastener is
W%P@H@gggh Clanp | oad capacity is a 2 funct ipgﬁmggoo?lﬁle‘ms

thread-stripping strength and the support strength of

E?ggﬁeﬁ"v&% iﬁg&ﬂ:ﬁ%@:&t‘% . &a&ﬁétﬁég gqgh&hsd. SORPS 164d dabﬁ:it?r iss,

S sect he insta I'nsert, this suppor
2 RRCE OF R RGeS PR Bes

portion wi.thin the papel. The seco strength .

Ot Gonaiorig theshenEOLRTRY FrEbPROkIE SRR psrh i sypgort
a nmeasure of the load required to separate the, 7
astrengtie is enembination,of the bulh shear stsength mdrfbe £orapressivetrength of
insert. Considering the shape of the 8 cross section
ofthé deformablegiottioh withinthe pan¢le The sésond strangthrongiderniion:is the
preventing the insert 9 frompulling out of the panel
aRébriiag toadtchgacitp whichds 4 measucepfthe logd resjuireditsl separhte the| b
10 shear strength. Because the additive effect of the

dgRcHER Ph HORT th Phnet BOMEIRME theblind insérit! Cogsidering tieathape of the
present ‘tor the working | oad, the working | oad

c AR fefol'o s BT sy, cheboiFThb LAY letnprofERLiE R inser
installati |t hat : .

i 55 nh o e e 190 bsec gy e bl
c.ahgs senate. Baibs e st eLALREL ALt GeEP APl pagion Gabrbstive
insert by rotation of 16 a mating threaded nenber.
Systrangsh isnot peesent forcthe werkiagload.he woring Mwsmﬁl always be
sinple 17 to set up and use and are therefore
gdessithdnl the glamp doadedpacBgcause t he upset force they 18 .

can develop is limted, they generally cannot be used

t 0 i nstldthepebiisiderdtion is thie typerofimstallation tbél tiyimayrhelused. Tools
tools spin the mating threaded nenber into position

and iBrbiRe mxté af oo asic éﬂ)eﬂ %Pi_ni-ﬂ\hﬂ tb6l§ el spai-spiretools. Spin-
spinning In the opposite direction to remove the

t hsrpg\ o Sﬁj‘» crrg{zoﬁrmpressive load in the collapsib]e_region of the insert by rotation of

a mating threaded member. Spin-spin tools are ineipensive, light-w'e'ighit and simple
to set up and use and are therefore generally preferred. Because the upset force they
can develop is limited, they generally cannot be used to install parts with thicker walls.
Spin-pull tools spin the mating threaded member into position and then apply an axial
pulling force before spinning in the opposite direction .to remove the threaded member
from the nut. Spin-pull tools are more complex and consequently more expensiye and
heavier than spin-spin tools. They are also more difficult to set up and require more
maintenance. The upset load or the force required to form the panel gripping bulb

therefore often determines which of these two common types of installation tools can
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21 fromthe nut. Spin-pull tools are nore conplex and
consequently nore expensive and 22 heavier than
spin-spin tools. They are also nore difficult to set

quire nmore 23 maintenance. The ups
#‘ﬁ@%@?{!@ required to formthe panel grippi nw@&ﬂﬁinzs

therefore often determ nes which of these two common

1 bt i s byl A8 p iR viad Ha oilgS .°?‘a°t
t° ﬁ«?pé' lg%efla?fp bg%ﬁ? “ﬁl;ﬂﬁl%%twéha'? s SR 6 imies

be achi eved b he ILmted upset f rce provi ded by

3 a upseiforgsiproyl YWP’&?H gion ool desi red |
per formance characterlstlc of blind nuts is a lar

4 grip rahgesireipatfornmnpecharasteristiv of blipd Pigts i alaree grig rge, That
to attach to panels of various thickness. Hereinafter,

5 6 isuhe ubilityfogths pimepart tobastacls trpanes nEvarionsithickoess lereiafter,
the shank deformable portion that 7 lies within the

6 paﬂﬁltemp*gﬁ b Qlillsused b mear the pyrtion lob thesharkhiefdrmakle portion that
head. 8In certain applications, there is a need for a

bl h
7 Ol iy Qg‘ﬁg@ thﬁfarbe%eh ﬂfe%pg'ilng R¢bul®aifd ®6 hsert héad; he

access sl e panel may require

t° ﬁinﬁﬁiﬁé%hfﬁ%ﬁﬂﬁﬂgﬁﬁgf%? a el EE it} Blich B¢ Phtaled
9 o1 fic e arcesrdi o esth e wévgf'ﬁw*eeswgﬁ‘*%?“&%%@ panel to
10 pr tssivnfhed ﬁ&é&%‘ﬁ&é&tﬁ%ﬁ oot ehond s F156 Widfe hontof the

devi sed which provides flush attachment in which the
11 nupamthhowever thig is undesirable siaeeicantersinkingthepangkreguires an
serrated end portion with teeth that secure the blind
12 NUhddifidnal Madufsctwingaperationi Toaveroome thisproblem, a broaching-type
relati onship without the need for a countersink in 16

13 t NBLRENR has e devisedivitdel providesihush hngohmhefitdn whichrthe mtidoes not
u. S. Patent 3,948,142 issued to 17 McKay et al. In

14 °" e d ﬁgﬂg{gﬁﬂtﬁ alsBiPatbd QRCHYrGh Wit RefhtRatisecie the blind nut

caV|ty In t Interior of the nut receives the

15| 19 ﬁ%yvcog#pl?% éﬁ ﬁ%{)ﬂ ?@ﬁﬁ%&laﬁﬂm&m 0161{1”@%\?1“ t h:&é&l}tgrg@km
16 of tl?etlgagglh_%?ur:]h an msé’\rlte Xz%lsclosed fof %Eample in U.S. Patent 3,948,142 issued to
17 McKay et al. In order to accommodate the broaching attachment, a cavity in the

18 interior of the nut receives the inward collapsing deformable wall of material into the
19 body of the nut. One of the problems with this type of attachment, however, is that
20 there is no positive structure on the insert to prevent the insert from pushiné out of
21 the sheet. A push-out load equal to the broaching load will cause it to broach all the
22  way through the panel and become dislodged.

23 . Ttis also known in the art to utilize a self-clinching type attachment for flush-

24  mounted blind nuts. A self-clinching type blind nut is shown, for example, in U.S.
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20 there is no positive structure on the insert to
prevent the insert from pushing out of 21 the sheet.

A push-out |oad equal to the broaching |oad will cause
it to broach all the 22 way through the pan

WOL004L00R3s | odged. 23 It is also known in thegg'lr@'g?ogsmuns
utilize a self-clinching type attachnment for flush- 24

nt e [ .huts. self.- ¢l i nchi ng ' . |

1 orlee SR o TR i b Bt Rk highér
PCTI US2003/ 014723 1 Patepnt 3,215,026 i,ssued. to Davi

2 rinsallstion pemaead HaLTOaHg et singerit ﬁ‘i‘ﬂé@“z‘Eg cold Bow of
installation clanp | oad than broaching_attachnent

3 sithe deformefimenlpaneln Theefore within therange ofthe shear gtaengthyef the
metal panel. Therefore, within the range of the shear

4 stkromgttlind hut thatedalikandgonsstuction, this insert is tumagtal panels of
construction, this insert is |limted to netal panels

5 Of relafivelg boft mutehinl. Atfemptetodndrense shdar strepgth of theinut byincreasing
shear strength of the nut by increasing 6 the :

6 S%F RQLHRHPSE the Rut' Hdterih WRlis g aind kiesnue'd abilityito iphsperty colfapse

abiTityto properly collapse 7 against the backsi de of

B e e kG
e s

) . e, 10 i S. P 324, 142
o P Balr ek TPk ek PR B SRR for i

blind 11 rivet is provided with a secopd reinforci )

10 buinil.S Rateny 35324342 dssued to Fdmnd i which the,collapsible sgation of a blind
requires applying pairs of grooves to the outer .

11 susifedéssprotidedwith alsécapd rdinforcmgrbulbo dlayvever, as digclosed; this structure
shank whi ch does not provide the necessary bul b shear

12 St feqilisdsappNingipais Of gro6ves idithewuter Bgfdce afithe oltapiblepoktion of the

clinch-type attachnent into harder netal sheets. 15 It

A %&:ﬁk%i@{;% 1bEprElER R idtks A PBuly Shedeatengthot the hitfer

regloln.of a t 16 defornabl e portion by
B e Lk i ok
15 area,  HisSRBRITAGR aftetan e 8t Hpsindes i Fhe BB PERLEM e

f o&efgr%a%lep;{ocgggnclg a%rr]leéli?\g to create a zone of reduced hardness along the length

[ouy
(7]

17  ofthe deformable portion. When the insert is compressed, a bulb forms in the

18  annealed area. This method of altering a blind nut metallurgy for bulb production is
19  shown, for example, in U.S. Patent 4,826,372 issued to Kendall.

20 Despite the efforts in the art, a blind .nut which can be.installed flush with the
21  access side of the panel and which displays a wide grip range that can be installed by a
22 spin-spin tool has not yet been achieved. There is therefore a need in the art to

23 provide a blind nut with a clinch-type flush attachment capable of use in sheets of

24  harder metal. There is a further need to provide a clinch-type blind nut for harder

4



19 shown, for exanple, in U S. Patent 4,826,372 issued
to Kendall. 20 Despite the efforts in the art, a blind
nut which can be installed flush with the 21 access

he panel and which displays a wide grip range
vf%%ﬁ"/g‘&#&be installed by a 22 spin-spin too?CF&?‘Wﬂ&um
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“yet been achieved. There is therefore a need in the

ar fhethlpaials Whithi AR béinStailddclvift 4 ?r‘?‘e%‘{“}, Bpé kddg &ﬁm{%g P&M&Qa

attachment capable of use in

.pr a
cli ncﬁ’ng gE§+ %ﬂf %ﬁgormﬁgggﬁ%%@%%& 106753
P panel s whi ch can be
.m&&i@ﬁﬁm type tool and which
provi des a grip range for installation into
panel s B mﬁr‘&ﬁ ?Rjd’i inithearbdescribed abpwenthe prgsentilind nut has been
I NVENTION 4 To neet the needs in the art described
alsleyised.t I orqyides eblind,nyt ¥iithra relatively thisewall Sidcwincrended | t
;provides a blind nut with a relatively thin wall and
ardeformable shahkdengef withvadoltiplediutbrproduzingtdapabilith,. The bully may be
bul b produci ng capability. The bul bs nmay be 7 forned

byfotiedbiyprogding the ifsides datsidelshiacd@f theihseaewit additonal matenal
insert with additional materi al 8 in the area of the

22{‘ g%{?%/ﬂe y ﬁ d‘g’%"% POHH?I cﬁ? e sh Eéi‘ﬂh?%lﬁgﬁécﬁve hardened
s ucﬁ&rk %yas é,ﬂ]%g grﬁh\g/ gﬁgewﬁle al l%gdﬁ?o"f?%% t ; rllee%é ?ﬁé‘?‘?m such

thlc s is relatively thin, the present i nsert can
Q@Fm with a spin-spin tool and provi des a

W|de gri p range. VWen the present, insert is

i nst al @ewsvmwtb&msumlww thip, the gregent i “tsﬁ'é cqn bainstplled

bulb in contact with the sheet 14 will always be the

s avith &ospin-spin taol and provides aawide griprange Whentheépresent insert is

supporting bulb that 15 forns adjacent to the

t limstalldd,cdtwortailbs evill form. Byadesigs; theprinwry balb dn Cortavt Wit thé dheet

bulb 16 shear strength will be proportional to four

t ivilt BlwahSbe\ike lsarh & bEIEFRPM diahiehe? thanliRd\se@Sndasy supforting bulb ;hat

proportional to two tinmes the wall thicknéss when on
pagi daot 1o RETREpdct SpEgfiy hebuist B0 blis @ Kitinod, tho b

shear strength will be proportlonal to four times the wall thickness rather than being

proportional to two times the wall thickness when only one bulb is formed.

By controlling the axial position of the multiple bulb producing feature of the
invention, the order in which the multiple bulbs form can be controlled. In most
designs, the bulb adjacent the panel will be forméd first. In one embodiment, the
compressive strength of the part inside the panel mounting hole is reduced by
increasing the cleatance between the outside diameter and the mounting hole. This
clearance results in bending of this area when the bulb forms adjacent to the panel.

The presence of this initial bending facilitates additional bending as the head is
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19 invention, the order in which the nmultiple bulbs
formcan be controlled. In nost 20 designs, the bulb
adj acent the panel will be forned first. In one

odi nent, the 21 conpressive strength of the gz%cr):}/oum

i ncreasing the cl earance between the outside dianeter
angly mounting hole. This 23 clearance results in
bending of this area when the bulb forms adjacent to

t he pa nc fothis initial, bhend]

f aci Pl @%@é&&%ﬁ'&%ﬁﬁ%&h@?ﬁﬁbgg pf‘#@“ﬂ%&@“b@ Jinsert
2004/ 10675 S us2003/ Oetfb%%s 1 enbedded. 2 In anot her
erfAB B¢ Rtded by g ith raetalinrgical peopatties, of selastadilpcalizedyreas of
the jnsert can he fqrow ded by changing the

neheansest By Q!’élpr selastivg hardeningfor seléative annealinga | Alteontively,as

of 4 the insert by either selective hardening or

s abinfordingritimay be addpd to\the eutsideidianteyer ofiths partito treate aigcalized
rib may be added to the outside dianeter of the part

t arearof iriceeased strenfthzeeither sidest vilichi bilbs Qe emad Wmtb'& further
on either side of which bulbs are forned as will be

f dedciBéd hefeifiescri bed herein. 8 Mire specifically, the
I nvention conprises a threaded blind insert having a 9

shank i + o0 X d at
enﬁm Pt E@J%%'{%W{f‘“ﬁﬂf%%%? i SR

i he lin

R it ki b tﬁqr%&ogéb%aw% o8 e B ey Mo gesion
po n of the sh,ank | ed by an area of 12
eﬁfmg’af%n shagRpost Vige ek §na beewesmas outer surface
surface of the shank A 13 rei nforcenent col | ar
i theeepf and thetrre. b defemablei portiancofitheishank i oreatedibyanerea of
the m ddl e of 14 the area of reduced di ameter and

p resiucelbdiametgr loedted axidlylalony ithelovta sudicetolf ee shaiknfA t o 15
create bulges on either side of the collar as the

| reifotcementoliaintegaliviingie shinkiislodfedstapprmtinidtel tHeafialle of
The insert further includes a fl ange | ocat ed adJ acent

t f1f2 avedTTEduded didrhefef add(RoI8R% grddiét caté Jrlﬂﬂfﬁ p%gft%

di aneter greater than the dia

Elrt‘fllegﬁ%e; &EQtﬂeF ﬁdgb E&far er thb Hﬁen{1 ﬁ%gmp;-g?edh\s}?e% it is

nur non-rou

clamped to a panel. The insert further includes a flange Iocated adjacent the underside
of the head. The flange has an outer diameter greater than the diameter of the shank
but less than the diameter of the head. The head includes a knurl or other non-round
feature such as a polygonal shape. The insert attaches to a panel having a circular
aperture with a diameter slightly less than the diameter of the flange which is fitted
within the aperture. By these dimensions, a substantial annular gap is provided which
lies between the shank and the sidewall of the aperture. As the insert is compressed,
bulges form on either side of the collar and provide a reactive force against a backside

of the panel which clamp the panel between the bulges and the head of the insert. The
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19 feature such as a pol ygonal shape. The. insert
attaches to a panel having a circular 20 aperture with

a dianeter slightly Iess than the dianmeter of the

flan which is fitted 21 within the aperture. B
‘Y(Plg@gﬁ‘wff?ensi ons, a substantial annular gap iP§T’l}é2°°3/°14723

provi ded which 22 |lies between the shank and the
si dewal |, of t ertur e, . the i [t i QNI es .

1 Seaion ey otife Al ot Grbet iR e alg R RH0A RS the
provi de a reactive force agginst_a backside |, f the

2 D phoF! a6 S8 RSP, Ao SRS i ths oot figfoce
head of the insert. The 6 WO 2004/ 106753

3 poifithsepael/ Altermatively, the eeinfrsement cellas can be replaged byeaband of
sufficient to enbed the head and the knurl into the 2

4 pogredtesshatdnesdiafithe teforimahlelwallivettichl ik areated by heatitréatingthe insert.
flush attachnent with the front surface 3 of the

5 pariis can'elachietdd byainyealibdporticus dfthcdeferaiablegottion anceithéreside of
repl aced by a band of 4 . greater hardness -of the

6 d6he baRdrhedtrdating ttelardasof HeVah@ b G¥atb aihreh bE ehteBhdritess or

insert. 5 This can be achi eved by annealing portions

of . 0 . . . )

7 e icpd¥B) n b BBt Shd N bt el those
an area of greater, hardness or 7 annealing the

8 8PNy on opposite sides of the band to soften the
material in_those 8 regions. 9 Thus, fhe . present_ . .

9 i vent | BHscihe predens mveRon areides e tallowing adbantages. Kist if
10 provides increased bulge strength relative to wall

10 t hprowidessincreangd bplse strengtivrelathea-torwmlithickness and ypsetdaad. Secondly,
flush installation on the side fromwhich the insert

11 i sit altovescd fluest installatiernt onithe sidefrom|wHich the fnsenp isrinstalled without
Thirdly, as further explained herein, it provides

12 i NépesiafAb prégarktionS iThitdly, sGuaher @xplainedkréin) ibprovidesincreased
nmounting hole. And finally, the invention 14 provides

13 ;]%Emﬁ’olmhg Btré aGORARGAthS holb] AR ARRRY td ikkehiich

eavier wall"thickness 15 to increase bul b shear
162, A S P PO ROBERE fonhls ot s
15 | Clorigeteg bah i dasrer OhbrUeiets A8 ArklgedWfle dpBirenth6
16 those of skill in the art from the following drawings and detailed description of the

17  preferred embodiment.

18 BRIEFDE ON OF THE DRAWINGS

19 - Figure 1 is a bottom front isometric view.

20 Figure 2 is a top front isometric view.

21 K Figures 3-6 are a series of partial cut-away side sectional views depicting the

22  sequence of insert installation according to the invention.
23 Figures 7-10 are a series of partial cut-away side sectional views depicting the

24  sequence of insert installation according to an alternate embodiment of the invention.
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18 BRI EF DESCRI PTION OF THE DRAWNGS 19 Figure 1 is a
bottomfront isonetric view 20 Figure 2 is a top
front isonmetric view. 21 Figures 3-6 are a series of
[ t away side sectional views depicti
‘Q@E@é’g{’%&ée of insert installation accordi ngP?‘Lg"‘{SE 3/014723
invention. 23 Figures 7-10 are a series of partia
RIPFIOAE OF (R BREFERRENEMBODIMEN |
NSEr Sta according to an
altern enbodi f ot i pventi on. . .
2 5004/ 1 OROTBTHB PR Siathe 949 2. he Hoie efBpaifetfdr he igset 10 ofthe
PREFERRED ENBODI MENT 2 Referring now to Fiqgures 1 and
3 2, invention imcé.qde&%@aﬁwi;em’ prefhepuat, Juyinte i} gqlla¢ 11 Tes along
invention includes an axial bore 9 therethrough. An
4 i ntheghak in appreximately the center|of deforrhablayareal12, michiisgrkargaof
approximately the center of deformable area 12, which
5 i Srediicedcuterdiantetéreompardd tuthe flangeckTe tFhe cotteriaisideated dightly
flange 17. The collar 11 is located slightly 6 closer

6 { Octbdt? td %ﬁiﬁ.@ﬁ&d@%dnqrs_ of thefihsert arl 0tRE heall 18N Thehéddd 5
head 15. The head 15 7 includes a knurl 16 that is

7 CCBBE A E VAOShrief RO v
o MRS SR o Pl P R

har dness of the 10 workpiece. Flange 17 gn the

9 unwerigicee. Fhe Keurbis hardensdsa st s ereteniben s hardness of theg
11 hol e of the workpiece and provides an annul ar gap

10 betorkpieceh Flasgetikomthe undesside IS centerpthednsert filpd mounting
The axial length of the flange nust be sonewhat |ess

11 t hpole b therwotkpieds and Prvides kn hivivdde gays betveertheshiack andthe sidewall
insert can be installed. 14 Figures 3-6 depict an

12 | N3t @k hafe! e aBAMERRIEMHE SingRMINELE StnehetledsTBanche infttmum
15 wal I of the insert in the deformable area and the

13 ERERA s it SRS infiol LphBR idfatbdle 16 head.

ererring tirs Igure 3, the enbodi nent of Figure
14 liss hi"i\gnuréé1 %&fé%lic% gn installation sequence which shows the buckling of the

15  wall of the insert in the deformable area and the embedding of the knurl portion of the
16 head. Referring lﬁrst to Figure 3, the embodiment of Figure 1 is shown assembled

17  onto an installation tool 21 which is shown in phantom. The tool includes a threaded

18  mandrel 23 which extends into the insert. The tool further includes a nosepiece 21

19  with an endface that abuts the head of the insert at all times during installation. As

20 shown in this figure, the flange 17 adjacent the head of the insert is set into the

21  mounting hole of the workpiece or p;mel 20 to properly center the insért in the hole. °
22 Reinforcement collar 11 lies approximately in the center of shank deformable portion

23 12. The installation process begins with the installation tool applying a pulling force
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17 onto an installation tool 21 which is shown in
phantom The tool includes a threaded 18 nmandrel 23
whi ch extends into the insert. The tool further

W'Pﬁﬁ&ﬁ@g%sa nosepi ece 21 19 with an endface JChT?lthzt?oglotuns

of the insert at all tines during
installation As 20 shown in this figure, the flange

e rgoRbrbeR s SR i ife ggfsp%fﬁlé?ﬁ%é"-?é"pﬁﬂﬁefﬂy |
EiPTZE Retpringdewipipss hibe pyiiie fore o e edl o mag%pmmg

def ormabl e portion 23 12. The installation proces

bpertion ofithefinsertdn compression: Tnthisifigure, a St hulhdS dirpatly ﬁdﬁﬁeﬂt the
force 8 WO 2004/ 106753 1 to the mandrel which is

ebgpksidel ofiihk ipatich hast beerecahsplétely d6rniet and msseond bulb 26 is begmmng
PCT/ US2003/ 014723 2 Referring nowto Figure 4, the

Ptd forRJ FoP4 Aefofthable Porticindf unFaibwhlhhiotrése divided intS two

portion of the insert in conpression. In this figure,

t?}égll%g{r? 39141&11%511% tﬁ@i‘lﬁ‘iﬁﬂ? its bsidé diansetes tHS1onger

as been conpl e med and a second bul b

26 is nni n t 'dul
e PTRATR N ﬁ'?‘ﬁ‘t’@m%@ ‘E%“S%enf@g :
[lar 11 of xter rial al

AP rBRnc, e Qe dapich ey form an 5 oy ﬁﬁ%@}?m‘
conpresswe strength and will be the area tog
f plagement of the coltar of materialr Atithis pojntip the procgss, dhe “Ehﬁfb’s?
formcan be controlled by the axial 9 placenent of the
Ccnbt yet syrhmetrit ebaut the radialtaiss poi nt in the process, the
first bulb 25 is 10 not yet symretric about the

radi al Referring nbiv focHiguiré 5, the installdtion Foa) continties the pulling force and
install ati on tool continues the pulling force and 12

d e?@&% PuBWels Afhoktcor tpl&bﬁ formeP! 'ﬁ{eQieYonfnﬂflSE&ﬂoﬂ_ Between the

Erm;b e portion between the 13 flange and the
; %ealf’sl o bgac*&ize:f’?ﬁﬁé gl m?ﬁ%s%'f%?z olipe. At
16 h
(ML 55t S BB

stage of the installation of thIS
panel 20

_ Referring now to Figure 6, the final stage of the installation of this
embodiment is depicted. The increasing force applied by the tool 21 has now caused
both bulbs 25 and 26 to fully close, that is, the two surfaces which were formerly
located on the inside diameter of the deformable portion have moved axially to a point
of intimate contact with each other. After each bulb has closed on itself and the two
bulbs have closed agamst each other, the bulbs suddenly 'developi signiﬁéani resistance
to further deformation. As the tool applies increasing force, the reaction force of the
tool nosepiece against the head of the fastener exceeds the force required to embed

the knurl head into the workpiece, plus the force required to deform the shank within

9
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17 enbodi nent is depicted. The increasing force
applied by the tool 21 has now caused 18 both bul bs
25 and 26 to fully close, that is, the two surfaces

‘%*?E@Qﬂmf fornmerly 19 | ocated on the insi deP?jgﬁlngo%lnn

hé def or mabl e porti on have noved axially
point 20 of intimate contact with each other. After

eqpd g:gllv b al@fiovtl 8iaPtode hdad Bhitknssd TheRfdréGhe Rdadidribeds fully

have osed agal nst each other, the bul bs suddenly

Sé}ﬁﬁk}?@g&&%ﬂf&@fkﬁg o?ﬁéisﬁ&&'lﬁﬂ.éns &IZ ﬁ{;‘? aberhd\R8ulting in a fighter

ormat1 on. tool app easing force, t

R P et of i oo 8% o R Bl s b n
F Rt So SURRIT lesreiss rtyeR e SHAIE STBIA ot Gk dnd o

2004/ 106753 PCT/ US2003/ 014723 1 the grip by an rm&gl&t
eqanel holp is neceprenyfor thistr geaps. Thip cleamnseds proyide, b&@w erence
enbeds fully 2 and the deformabl e portion of the .
s lindlameterfibetweéncthe shiapk enskthe flange sehichtpronidesian anaylyyigap that lies
3 radius of curvature of the shank agai nst the

bawlwéenea sidewall of fhehole ahdthe shanks Mhesoal whithfiagjainesepiece of
Sufficient clearance between the outside di aneter of

E hﬁgém%e@ﬂﬁmﬁ hﬁ KauMAHehd DObddves Bs D PERFRMOp preventif the head
0 This ¢

ccur. earance 1s provided by the difference
6 4n di er e whi ch
oot 8O Al L Tk i, RS ARfc] B0 bR
si dewal he hol e and.t he shank, The togl [
a nose p#‘gg g“’bf arg now esseptially Sypmesric Ahout atrﬁcgﬁ IP}]Q\#; Iaég a%@%?’
15 serves as a, positi to eventin e head .
o8 v e L5 b L B tlion
surface of the panel. 10 . Both bul bs are now,
e gacass isl domplejenormationof therbulbsas abayve descsibea gritical feature of the
fully 11 fornmed. The knurling 16 has fully enbedded

i rihventibs whivhglermits ahrieit seft ermaghtd be defornbBle|yeprovides sufficient
conplete. Formation of the bul bs as above describe a

Crelibtamde th @alse tif 1@hirl t\illy &Rbéd MR the Pihel\hAKHOUBR KIS préfefred

insert soft enough to be deformabl e yet provides

e R 3 A i gt

e, Ay by B e 45 e

B 2 " é ﬁalp |r j ;.'gg; 7H? %gpigtha%%ﬁer%gte re%g&ﬂxlnet?tro%ttl{euﬁc’ni/e%agn.nﬁyth:asl S0
embodiment, multiple bulb formation is not aided by a collar of extra material along
the outside diameter of the shank as in the previous embodiment but rather by a band
of greater hardness of the shank material. The band of greater hardness 31 may be
created by selectively hardening the area of the band or-by hardening the entire insert
and then selectively annealing the remainder of the shank around the area of the band
to reduce its hardness. Otherwise, this embodiment is similar in other physical

respects to the previous embodiment shown in Figures 1-6 except that the area of

10



17 Figures 7-11 depict an alternate enbodi nent of the
invention. In this 18 enbodinent, nultiple bulb

formation is not aided by a collar of extra materi al

Ion 19 the outside dianeter of the shank as_in the
@ 6’3@5 &bodi ment but rather by a band 20 l:f.‘fT/U82003/014723
greater hardness of the shank material. The band of

R o o S
2 T o St oS R S Lo a%Le s,

to reduce its hardness. Qtherw se, this nt JS

3 i batwegn theflengaand the jareaded region beingac blqud&Yt o
enbodi ment shown in Figures 1-6 except that the area

4 of infefnaldiameR oftigrdeformahle ugpaBdohetthraded regionc dde sequence of
di aneter conpared to the flange extends the full

5 | edeformatibn isisimikah enthe e@bddimeritishovaein Figure ¢€b. aAeshown in Figure 7,
shank whi ch provides the deformable portion lies 3

6 De{nagind Efm fhe BidafatNProdess is b Mrale he it tetgandrel 23 of
achleved y the difference in 4 internal dianmeters of

7 ! NRe 651 ARETERE Eeag %?{hg B Qoitl fhe'tBal gefp%tcg Qtﬂ @theﬂ_ &Pplace the

sequence of ormation 1s sim
odi t Fi qu As shown in Figure 7,

8 GnB E’FE@ é\'ﬁ hPl?%“F‘?%R“&SP&. on process is to
thread the insert onto the nmandr.el 7. the,t ool

9 until tRefemiagaowto Figure %é@mﬂﬁbﬁ%@lﬁmﬁwﬂ“mﬁf‘é@& force
21 and then to place the 8 flange of the |nsert i nto

10 t hto theingert, thusivompeassion lpading thearallin thegreasfiredyced diameteg In
the installation tool applies increasing pulling force

11 10thiscenibodinens @s in thé presiosoembodimentthe ficstibully 35 bloserdb ithe panel
the area of reduced dianeter. In 11 this enbodi nent,

12 3326 Forinb GrsPhRivdt %§?&mﬁ€‘ 5d¥Bid bulb Beislbeginhing td formd And likewise,
cl oser to the pane 12 20 forns first and at this

g p%lg@ﬁn@,e;oﬁﬁ%%fa% el L

14 podeambispoein Rl ﬁwbﬁ“%fdag%ﬁmﬁé@ﬁﬁu@i%& first.
bulblsfor_rredflrs_t 15 Referring now to Flg

15 (he secBeferrisgnow 3o Fighees, dke soponcully 39 Grastedsin the fortation

16  process of the second embodiment is now almost completely formed. Configuration

17  of the portion of the shank wall in the area of reduced diameter located between the
18  centering flange and the backside of the panel 20 has assumed a generally radial
19  shape. At this point it will be noted that the knurled head 16 has not yet started to
20  embed into the panel 20.

| 21 Figure 10 depicts the final step in the installation'process. When increased
22 puliing force of the installation tool has caused both bulbs to fully form and the
23 knurled head 16 to fully embed into the panel 20, ever increasing force applied by the

24  tool has caused both bulbs to fully close and become substantially symmetric about a
11
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11
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13

14

16 process of the second enbodi ment is now al nost
conpletely fornmed. Configuration 17 of the portion of
the shank wall in the area of reduced di aneter | ocated
between the 18 centering flange and the backside o

f
WOWOHEEES 20 has assuned a general |y radi al PETARH9/014723
At this point it will be noted that the knurl ed head

L5 a8 R b Ao

instal Lation process. \Wep incyease 2 lin rce,
oholeetari FemviRag oMU RSB e Bt patel 28 Uik i
fully formand the 23 knurled head 16 to fully enbed

i rdepicterl in Figure!9. his ig achievedin nastdiyithe snaeing befwieen the pgpel hole
the 24 tool has caused both bulbs to fully close and

b edtammater and teamtside! diametenofher shankagrovidedsbyithe flange. As in the
2004/ 106753 PCT/ US2003/ 014723 1 radial plane. As in

t eVt EinBbdim W%m 21 Bftheaéd] provided Austnattachment with the
mp?hin t he page 2 hol e deforns rgsulting in a

til&nh&fheﬁ@igg%?g??ﬁ?ﬁidéaﬁhpgﬁgfi@e of the panel 20

thanis In Frgur This is achieved in

oo RS ARELR AR oot LT
a8 e Bt S P e e BRI e

knurled head 16 into the front side of fhe pane %8. 7

F imventoreorP Ve branyo R e IALS MR DT ShesRelenef hat allows for
enbodi ment, it will be 8 understood that the object of

t Hiush araehinentrof b ksurteddeadinko relativiely Frard visirkpieces og panelso It

the 9 invention provides a controlled sequentia
deheuldbé inderstéod thet there napde othenmodifitations fmd chaf@esftb tieh
attachnment of a knurled head into relatively hard
\Aﬂir&%hﬁﬁ&ﬁﬁ&{ thREWE be-obVioud fb thbse f dkifd tn the defronvti@ folkgbing

t here may be other nodifications and changes to the 12
pr . . . .

01 R bioh, e Bk pABine thvephSRBAbO Lk oty BF MdTbllowing
hoyever he, pr.esent. i.nventi on should be limted only
byl ?‘Blﬁgﬂé’q““_(ﬂe‘?f“ai ms and their |egal

equi val ents. 12

12



WD 2004/ 106753 PCT/ US2003/ 014723 1 CLAIMS 2 1. A
threaded blind insert, conprising: 3 a shank having an
axi al bore therethrough with a head at one end and a

4 threaded region of the bore at an opposite_end

id
WQR{L0673%i ng a wal | |ying between 5 an out e'?cjgﬂ$2f’°i32‘ié4723

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

t hereof and said bore; 6 a defornable portion of said

shank being an area of re iameter 7 |ocated
axially along said outer g@@éﬂ of said shank; and 8

a reinforcement co]lar. integral, wth said shank and

ext endi-ng rAaﬂF%ﬁdP‘ng@‘{‘%grﬁg?Hﬂﬂ“g'sai d collar being

axi al'ly located supstantially in the m ddl Sega‘f said 410
def or mabl e ashank havingias axialbore therethreughowith g tonggnd and a
in the area of said deformable 11 portion is |ess

t thrsad et fegibn of thedbord atan iopipasite end; said shank having aavalldying between
said collar where it is 12 substantially greater. 13

2an Giér shffEcrtherebf sl akidbdref ur t her i ncluding a fl ange

| ocat ed adj acent an 14 undersi de of said head, said

flange havia%f&mamugsmoaioam Siank béiag e atehdfrédnced diameter
di aneter 15 of said shank but | ess than the di ameter

e o T el s 0
T
| theesamsa. gollor belne PR Jersisd bt aliyis e midiior ssid
Sdafbismyetianawhertn tehiakvest olaniday e C TS Q5 SeEpbl
the diameter of said shank directly adjacent said

f pertigmis 183 tiamtothes ameas bfsaid Wil exceptia the apfa of spid cpllargvhere it is
said head further including a knurl around its 24

P&ibstakiedlly greater.

2. The insert of claim 1 further including a flange located adjacent an

underside of said head, said flange having an outer diameter greater than the diameter
of said shank but less than the diameter of said head. |
3. The insert of claim 2 wherein the head has an outer peﬁphery which
includes torsional securement means.
4, An assembly of parts comprising:
. a shank having an axial iJore therethrough with the head at one end and
a thre.ac'led region of the bore at an opposite end,

a flange located adjacent an underside of said head, said flange having
an outer diameter greater than the diameter of said shank directly adjacent said flange
but less than the diameter of said head, said head further including a knurl around its
periphery;

13
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13 WO 2004/ 106753 PCT/ US2003/ 014723 1 a panel having a
circular aperture with a dianeter slightly |ess than
the 2 dianeter of said flange, said flange fitted

within said aperture such that a substanti al I
w&@“‘f’?"é@“betv\een a sidewall of said aperturePg:ﬁgj}’géﬁs@{4723

shank, and wherein said 4 head and said knurl are

i a s May teyind BT Yl S i bl el s i the

panel ; and 6 a’first
bul ge of sai d shank_ havi an,out er :
aliametenaf said ﬂmfaeqeg fapge e yitun said s Pg#‘?]‘fe?ﬁg‘ %‘?‘Lﬁﬁﬁmm
around said aperture. 8 5. The assenbl f par T
cinailer gaptis befoveen hEERALLY saichpegars s Pk shgp gt Bpfin said
shank having a front surface which forcea abyts a
el afdisdidkeirhire embeilded into said panslisugh that &m&g&ﬁﬁ%ﬂ%&"?-ﬂbﬁ
of fastening a blind threaded insert to a pane
CROM shThde®f sdid partt; andeps of . 13 providing a pane
havi ng a circhar aperture therein; 14 placing an .
insert i nt q i whigiTshidsRanksaviflg ian oatet surfaopforedably abutging a
a shank having an axial bore therethrough with the

ead .at _on . ,{dtyhgad;ggmreggi on of the bore
g‘eacgﬂg%ﬁﬁs&gl%%g‘éﬁg{}“g%ﬂ”% a flange located directly
adj acept an_under si,d ol heamk d stéond balge of
havi ng”an o %ps%%ﬁgﬁﬂé?ggﬂf%h% tHe gi anet er gf
sai d shank directl| 19 adj acen ' Al lf shid Fitst
s shanl haviogr BoRt Sy o Bigpably 3B\ p bk 1
substantial 20 annular gap lies between said shank and
abslgelewal | of said aperture, said head further

21
including a knurl around its periphery, 22 applying a.
first gonpr Themethod of fastening @@Sﬂétﬂ@d@:’é}?’bﬂ“ %“g‘ comprising
insert 23 thereby deformng a first region of the
shank of satigstepsefit creating a first bulb which

providing a panel having a circular aperture therein,
placing an insert into said aperture, said insert comprising:
a shank having an axial bore therethrough with the head at one
end and a threaded region of the bore at an oppdsite end; and |
a flange located directly adjacent an underside of said head,
said flange having an outer diameter greater than the diameter of said shank directly
adjacent said flange but less than the diameter of said head, such that a substantial
annular gap lies between said shank and a sidewall of said aperture, said head further
including a knurl around its periphery; .
applying a first compressive force to opposite ends of said insert
thereby deforming a first region of the shank of said insert creating a first bulb which

abuts a backside of the panel;

14
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24 abuts a backside of the panel; 14 WD 2004/ 106753
PCTI US2003/ 014723 1 applying a greater force which
creates a second bulge by deformng a 2 second region
of the shank of the insert whereby a front surface

¢
WORHWELHd bul ge 3 abuts a rear surface of pﬁw§$w§/914723

bul ge; and 4 applying a final and greatest conpressive
force to opposjte ends of the, 5 jnsert re '

head enbed&Ppifing aWS%fﬁ%WR‘Bb ceates, sec0B bylgs &dm"ga
supplied by said 6 first and second bul ps agai nst ‘H)wuei
lsecxind iregion bf thi ehawkof thednsert wheeeby 8 fogt ¢iihe second bulge
enbedded to a depth flush with the front surface of

bitd apasrsurfaée of thelfst buigehant of cl ai m 6 wherein said
means for applying said increased 9 force, said

greater fo ragglzingracﬁnamnd graatesheompiressive faree ta appositeleads ofthe
a pull-stud ich is 10 threadably engaged with said

i id3i2ad® irfd® §did j $reattivnlforcd fupplied'by said
{]%{e@a ede ﬁr?d ingneltr)%a[,g con‘prlpinieﬁg: 12 a shank ljI’i:gvi ng
axi.al f . s A Qhid headlisand
%ﬁdgﬁﬁog‘ggglgg?‘gﬁg%ﬂ{eg,% }?gogg‘re?ag?agcﬂ%posi te gnd,
sai d shank hayi a. lolyin 4 an outer
s%?heg(i@atto ?ﬁ?ﬁ]‘gha"ﬁedﬁ?%r"'é&u??éﬁgg?ng‘}mbl e portion
| ocated axially al ong,said shank.bei ng.an ea of, .
reduced di aﬂ@t‘@‘?tﬁ“a?&"’i‘? 6 y¥heggin, sat ?‘%\gggtags{ngrsgiﬁ &%gased
of the material of said shank, sajd area . 18 bgi P
orca] $ajd grester futce ndgsist mwtimumdorse fsiadont hawing a gpil-ghid phich is
area of reduced dianeter 19 wherein said area of
ahfalsbly aagetwith said threadedregivh of ththoreiofraidshankoi | i t v
conpared to 20 other regions of said shank. 21 9. The
threadgd bl A ikteaded ®lifd Bbers; camprisihgnher ei n sai d area of

greater 22 hardness is fornmed by heat treatnent of
sai d i nserty, ghank having an axial bore therethrough with a head at one end and a
threaded region of the bore at an opposite end, said shank having a wall lying between
an outer surface thereof and said bore;
a deformab_lg portion located axiglly along said shank being an area of
reduced diameter; and |
an area of greater hardness of the material of said shank, said area
being axially located at approximately the middle of said area of reduced diameter
wherein said area of greater hardness is an area of reduced deformability compared to
other regidns of said shank.
| 9. The threaded blind insert of claim 8 wherein said area of greater
hardness is formed by heat treatment of said insert.
10.  The threaded blind insert of claim 9 wherein said area of greater

hardness is a band of hardened material created by heating.

15



23 10. The threaded blind insert of claim9 wherein
said area of greater 24 hardness is a band of
har dened nmaterial created by heating. 15 WO

“aﬁ%é/ ﬂo(%g 53 PCT/ US2003/ 014723 1 11. The thr eaged bl i nd
Ridid claim 10 wherein said area of greaf&f/U52003/014723

hardness is forned by annealing an area of said shank
that |ies imediafghy bey b il hSfeirbdatifared ofi@tbdler
area olfl ar élggzﬁje%%’rﬂﬁ'éss. %&f@n%e ther eaded blgiS%d
insert ,of claim 1l wherein sai. e A =FL

rhardnessds fqrgleg B}S apnsalng Me@'ﬂ%ﬁ?"g 81%5@ Ztlxag il|e nser Id °<'98'%°c¥ gxad
on opposite sides by material of 6 the insert which

i eitheroidecofisaidinyeacofigatater hardness. 13 The insert of claim 3

wherein said torsional securement neans is .a 8.knurl.
16 12.  The threaded blind insert of claim 11 wherein said area of greater

hardness is a band of material of said insert bounded on opposite sides by material of
the insert which is softened by annealing.
13.  The insert of claim 3 wherein said torsional securement means is a

knurl.
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