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WD 2004/ 106753 PCT/ US2003/ 014723 1 CLI NCH TYPE BLI ND
NUT 2 FI ELD OF THE | NVENTI ON 3 The present invention

WO edoatiess o i nserts of the blind nut type whi cPCEHUS2043/014723

permanently installed in a panel with access to the
panel fromone side only. More 5 specifically, it
applies to a blind CUINCHITYPHBLYNDESUT! ush
clinch-type attachnent by 6 receiving the cold flow
g%ggt(ﬁ} T]%Wﬁﬁ@el . 7 BACKGROUND OF THE | NVENTI ON
Mg Tuts are a crass of inserts well known in the

i nsert_ industr, ich. 9 pr.ovide t.hr ead el nt to
" hi e Rrspateiat repegs Bpses of et AEeF s Ao
i'nsufficient depth and/or hardness to support_ threads
gemesnently ingtalledein gipapel withacsess\ip she paneldfory opg idp enly. More
called "blind" because it can be applied in situations
whevificallyiér #ppliss @cctdmd nufl @hich peovigesdhush shibb-tygpe sthachment by
panel . Typically the nut is gripped to the panel

betenng odfd fowisanttN@ad mipgel | T es agai nst one si de
of the panel and col | apsed bul ges or bul bs 14 which

gﬁ' %ﬁﬁ%ﬁﬁ%ﬁe panel . The bul bs are

i nternedi ate tubul ar

portiaon, of the nut shank of duced di aneter .

( her eibtliad tgts arga clast o Raes @i dmorg ?Leaaﬁeateaﬁlhstwamaﬂl
internally threaded end by a conpression tool 17
ipeordded thréaded dlethentto thinepanek suclaps @ pheehef metal which is of
installed, the mandrel is unthreaded 18 fromthe nut

it HERh Bbd/bPRiTGhesa &8 Qippbit thieadiyditeotly acthi wheet. This type
t hreaded screw or bolt 19 for attachment of other

&?iratrrllgt ﬁ%&ﬁ&ie‘bﬂﬂ@eﬁecalﬂé% natgaedlggii&ﬂn%ﬁﬁﬁfoﬂﬁl Whérd HERAS 8 ess

Inserts 1n whic rmanent|y attached stud
repl aces the function, of the mandrel a 1 th
B Pt gld gt it angpheicaligfhering §5rphie B god offERE o
insert. 22 The, performance of a blind nut/panel
flangerbhapd ehjchdies agajestiope idp pf thepapd g spilansed bulpey or bulbs
strength considerations of attaching a mating threaded
iwisielr 4but Theeorfpiositd sidesof tRd paek  Thabylbd wadreatguldyyi deforming an
which is a neasure of the anmount of axial |oad that
GA¥er&diate tubular portion of the nut shank of reduced diameter (hereinafter
“deformable portion”) adjacent to an internally threaded end by a compression tool
mandrel threaded into the nut. After the nut is installed, the mandrel is unthreaded
from the nut leaving the nut/panel assembly ready to receive a threaded screw or bolt
for attachment of other parts to the panel. There are also externally threaded blind
inserts in which a permanently attached stud replaces the function of the mandrel as
the means for applying the compression load to the end of the insert.
The performance of a blind nut/panel assembly may be described by two

distinct axial strength considerations of attaching a mating threaded insert. The first is

the clamp load capacity, which is a measure of the amount of axial load that can be
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1 WD 2004/ 106753 PCT/ US2003/ 014723 1 applied when the
mati ng threaded fastener is tightened. Canp | oad

w@apaaod7y3 i s a 2 function of the thread-stri ppP€mUS2003/014723

strength and the support strength of the threaded 3
area. Considering the shape of the cross section of
tdppliechwhed theanadting ¢hreadedifagereu pightened. Clammigad capaciy is a
conmbi nation of the bulb shear strength and the

Cﬁﬂﬁfcﬁﬁﬁ"tﬂ@tlﬁéaﬂﬁsﬂ% g3§tren§tht 41 tHe fuppoRlatrengtlof ki@ threaded
wi thin the panel. second strength consideration is

EIN 6c¥‘ﬁ’s§d‘ehﬂg t4 g%é:S’ﬂﬂQ bwg%m;lsn of ThedndRRE R ofmst Aaggon

|'oad require arate t attached part fom

panel contal d, i nsert i der i

SREpEtr B pabing s RPN e Sano
the bulb is the only elenment preventing the i nsert

fthe defounablpgomsion vattin the paasle Tha serond seenathh sonsisteratiog is Sthe

| oad capacity is sinply the bulb 10 shear strength.
Beorkitpclohdeapacit) which isd ineasureodf thé ibad eéquined ivd seacate then
conpressive 11 strength is not present for the working

| @8dhed Rt MKhé‘ﬂaAeP@&nﬁﬁag Glhel DlinWiihsertalCUAY: Seﬂi&% thé4hape of the

| ess than the clanp | oad capacity. 13 Anot her
¢ ogr;]gs.'os%gtlrJ al ‘I%fo‘ﬁer lgcf“ ngr? $hé ﬁult) nﬁst?‘g I'xlgte % &g?xﬁeth%fthe insert
g@“grﬁ%%ﬁgg@g{gfe@s@;ggl SP«EEWE%?%S@%% ; %%gén%'r £ sty e buld

col l apsible region of the insert by rotation of 16 a
netieamsgrenpihe Sibeahsmehdatditivgsifiectsefithe deformably ortion compressive
i nexpensive, light-weight and sinple 17 to set up and

Ugtfengitls abtepredent fir ehicewokigs lahd,thpwefldng Rdd checity sdll blnays be
upset- force they 18 can develop is |imted, they

%Fﬁ%%{%g&%gmw@ﬁ ﬁ}ed to install parts with thicker |

I N-pu tool s Spl n the mating threaded
menber

05|t| a an a
a1+ e Rdpiahan Bibe iR gt ﬂ'ﬁpa{"ﬁté%‘asﬁ%ﬁa{ af be used. Tools
direction to renove the threaded nenbe 21 from
nigtinstgbblindyuits are o8 Fwo hasic Hipes sg@rmqﬂészola aed emw@q&@m | ypin-
nore expensive and 22 heavier than spin-spin tools.
Téyshty tawvilcredts oompressivh Iobd inutht coliapsibte regioniodithedosertrtey rotation of
nmore 23 mai ntenance. The upset |oad or the force

r 2 Hating thriflel b eSRARBI t8bls BRI iRekpeHdive, light-weight 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 expensive 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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24 therefore often determ nes which of these two
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therefore desirable to provide a blind nut insert with
the greatest 2 working | oad capacity and with an upset
| magketl h#ttis trrefbie desitibéeedproyide hblihd nuttisstrt Bithitheegreatest
force provided by a spin-spin type installation tool.

foh& SagBity AWK Bn GHGRE Rfakl Bhdt Thih Be hidviell BY thdlirfited
?gégﬂleg;rge gﬂra?ig}trange. r'll'hgst%[ 5is, thee abi Iitygfor th%

T AR nb ol (PR b SRR Rellatpd s L0 T e
1 s whidsRresopaHEE RemeehBIom o g £ Res St rfee. Tha

and the insert head. 8 In certain applications, there

i is, thepbibity foothezaiiipad th attaghHiogranela atf Yasioup thieknessy Heeinafter,
flush with the access side of the panel. This may

I gheYerire“ Pt ik be used togndahehgportibn b the shankedefornebidortion that
head of the nut so that the face of the head is flush

‘S‘lﬁ%sr\vﬁlﬁﬁ B}fegﬁgél iRl BetReenlthe Bﬁﬂﬁh’ UMWV BE isBithehd

esira I'nce countersinking the panel requires an

12 addjti onal nuf acturing operatign. . T r .

this pibisriam ePRietoRt Hhiors vy B e g it ptR which e intalled
devi sed whi ch provides flush attachment in which the
nflushgwigs the gecess side afthe papel o I hisumay regyiEsgpumiggsigking the panel to
serrated end portion with teeth that secure the blind
nrdceivé thethzad bEtheowk go thattherface of die heatlas flush with the front of the
relati onship without the need for a countersink in 16

tubﬁlep, HOReverIHiS s @etifibRY dindeScodhtflrképtthé paned xapuirteean n
.S. Patent 3,948, 142 issued to 17 MKay et al. In

0 Egcﬁ iorta? m%ﬁlﬁgé%:@éfeéﬁl@f bi;c? aﬁgb&ﬂe fid ;ﬁ"éﬂl@ﬁlﬁﬁ brcﬁighing-type

cavity in e nut recerves t

i pway d col | apsi ng def or mabl. | of materiagl .into the
By 5 b denied el Pervidos gk efeLEm oo s o
of attachnent, however, is that 20 there is no :
pbavetd head dut instead basarsertated; end @prtiangvigh tegtythat seeuretbeblind nut
from pushing out of 21 the sheet. A push-out | oad

egithe vidrkpiber iRfaarahbtging eelationiship withoatthetnetdfdrracaahtersink in
all the 22 way through the panel and becone

digd ;%91? &uch an insert is disclosed for example in U.S. Patent 3,948,142 issued to

McKay et al. In order to accommodate the broaching attachment, a cavity in the
interior of the nut receives the inward collapsing deformable wall of material into the
body of the nut. One of the problems with this type of attachment, however, is that
there is no positive structure on the insert to prevent the insert from pushing out of
the sheet. A push-out load equal to the broaching load will cause it to broach all the
way through the panel and become dislodged.

It is also known in the art to utilize a self-clinching type attachment for flush-

mounted blind nuts. A self-clinching type blind nut is shown, for example, in U.S.
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for exanple, in U S 3 W 2004/ 106753

PCT/ US2003/ 014723 1 Patent 3,215,026 issued to Davis.
CPateet! 3, 2 Mp@2 Gaitduad hoBavisr €tinch-ype attachatenhieghizes £much higher
installation clanp | oad than broachi ng attachment
SinfaRatidn ARRFRAE IR troRhR@!atta it Snce B 'depdids Rtk €82 flow of
nmetal panel.” Therefore, wthin the range of the shear
shrengt f the 4.k [ - Nt eld

c e e by BRSPS, e BT R e rengty of the
of 5 relatively, soft materi.al .. Attenpt 0, I hcrease

< bacsn &t Sl AR CERTSton P ErP i e fpumetal Danels of
strength of the nut material works against the nut's
atsldtively sof npateniabr Aytempts ta praseape slapar pisengthef thg apkbyjacispsing
the attached sheet given the I[imted working force of
8therstreadth af terhut antaial Works againstahPing’ s ability toiptapedy byllapse

i ncrease the strength of the clanp 9 |load of the blind

n . o . . 3 . r

it VRIS RAS AL EPHFH M Riteg Wling Troe of

i ssued.to luynd ip which the coll apsi bl j f
pipiGetieptop, Ase, elghBl et ey RRRINE s 87 ullsyi
bul b. However, as disclosed, this structuyre 12

r lgdiof ehe tligdmpt Wisheptinaeasmedhe Bigtssial frepgid a5 shawn, for example,
surface of the collapsible portion of the 13 nut

s ineld 8. Rhaient2, 324 $4hissuedrto Bkiimdtimevhivhabe sellapsiblglsectisineafa blind
strength for the higher 14 working | oads required by

C k&GO plavRIRd Mitho B reinfbRingeiutie rHowewr, sshiielcsed, khislstructure
is futher known to create an area of weakness in the

e i hSI1RYsible portion of th
SR PP oA kB e Bl poiono e
the |length, .17 of the .deformable portion. Wen_.the ..
| Heeshent which 9hpear il mgememy Bl it sl firafe bigher
area. This nethod of altering a blind nut netall urgy
f sworlog ads tequized byiclingh-type attashmentigp hasderpietal sheetsy, S,
Patent 4,826,372 issued to Kendall. 20 Despite the
ef f or t 3t ik FurtHee kadwn tdcrohticad ardatofwheakiess anthb eegiors ofd bl nut
flush with the 21 access side of the panel and which
dissRk-A¥ble fortfol By AhhdAlihG D& ehtBAlzoRE BT RAutdAHafdile8albiYg fhe length
of the deformable portion. When the insert is compressed, a bulb forms in the
annealed area. This method of altering a blind nut metallurgy for bulb production is
shown, for example, in U.S. Patent 4,826,372 issued to Kendall.
Despite the efforts in the art, a blind nut which can be installed flush with the
access side of the panel and which displays a wide grip range that can be installed by a
spin-spin tool has not yet been achieved. There is therefore a need in the art to

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

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

4
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sheets of 24 harder netal. There is a further need to
provide a clinch-type blind nut for harder 4 WD

20etel puwissEhiciomn Isinsallad mittpaspin-spintype toahandswhiph ptovides a
can be installed with a spin-spin type tool and which
pwilei gipsrasge Br wisthlation iptor gangle of e4ryingthiakdess.i on i nt o
panel s of varying thickness. 3 SUMVARY OF THE
Immépmoﬁeeds in the art descri bed

a ovecI the present nut has beeln 5 devised. It

2 et aa R #@D%rpd&ﬁ ot A b v
d il b I f

LT S M T

insert with additional material 8 in the area of the
dégfomabls shaplolengthrwidf multiplediviinproduding capabilitye | The bulbs may be
sel ectively hardened 9 collars may be fornmed in the
nivirmed By providifethd disidenr@uesideagirfate HFthb aitrt tvithadddRidhal material
such 10 as selective annealing. 11 Because the wal

t ARk RRS %f ’ch% cfe?drﬁltabl\é %'oi/tl(;anf@he {ARk. pfkﬁ&eﬁgﬁvél% %@fe&tnfégnhardened

be install a spln spin tool and provid

M tfrthabd f wﬁg%mwﬁ Rafetf e ftbndbRtekicn byt sroqtuppyy such

bul b in contact with the sheet 14 will always be the
sarslestive angalingi n di aneter than the secondary

supporti-ng bulb that 15 forns adjacent to the

t hr eadBecaesaithe egillshickiBss Rueletivelyothiny thesprasent frsentreah bé installed
bulb 16 shear strength will be proportional to four

twitR S spifiSpitttobl 4ndi grkvigsssa wieip rhil®N WRéMMhe plesent insert is
proportional to two tines the wall thickness when only

1
SRR SAre  BPR AR i e
19..1 nven t he rder whi ¢ mul tiple bulb
e AR bsahs shes ot in derige: tﬁ%{i’&&?(@}ﬁ‘éw PRBOTSigE fulb that
adj acent the panel will be forned first. In one
clopogadiagent to the threaded end region. Because two bulbs are formed, the bulb

shear strength will be proportional 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 formed first. In one embodiment, the
compressive strength of the part inside the panel mounting hole is reduced by
increasing the clearance 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

5
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nmounting hole. This 23 clearance results in bending

of this area when the bulb forns adjacent to the
pembedded24 The presence of this initial bending
facilitates additional bending as the head is 5 WO

2004/ 10batn3hdr@iboGing/theldhiRiple bultepioddeifg capabiliy of the insert
anot her enbodi ment, the nmultiple bulb producing

C aRad ﬂrb{/i}ie@f) ERfglBSRE heRlGRR: fapgre Pér‘ﬁ\éb desk1dy 9&319&J]Qreas of

the netall urglcal propertl es o0 ect ed oca I ze

a f he, i ei t her .sel ective

olE3efl by, SpbEFe oo ol efiprvppenipis A fw& Ag
rib ybe added to the outside dianmeter of the par

t FIREpPRCHiempy, %P‘i“%@‘do the qipteide dipmetes Péﬁ@wﬂépﬁm hlocahzed
on either side of which bulbs are forned as will be

f anea hEincreasadoiengthedn highes side o8 whivhduthseos formed hywilk besfurther
i nvention conprises a threaded blind insert having a 9
sBesokbad Hefeian axi al bore theret hrough having a head at

one end and a threaded region 10 of the bore at the

ohber Morf %‘@‘TY TR clipflsctR dhrea QROIAHERh Ohs o
P Sk Sitchn T P B R RS p i A s d 3 B dhreaded region

surface of the shank A 13 reinforcenent collar

i pif thg pare aithropnesite prda the shanlobavingr wall lippbeswieemaepyter surface
the mddle of 14 the area of reduced di aneter and
pthexdof] esd thedoeat Ardefumbble portioned sheashahlhBtcrgupedby drpardd of
create bulges on either side of the collar as the

| REREdd disméerRcaed adala6nd fheloatel QuiTARBTeRL dHank panel .
The insert further includes a flange |ocated adjacent

t [ has ute
d&%&g@&ﬁrcg)g?r 1¥1tetg al let{ﬂ }ég %\%ﬂk 1st18§at%4 gtt %‘Sﬁﬁ?@ tﬁ%ml(idle of
bﬁj@ | ess, than_ the diameter of the head. The hea

i theirEred reduenth damster and grovitss Azseater walbthickaess raéth@EE‘ant to

as a polygonal shape. The insert attaches to a pane
hereatadulges pn eithearside of the collar as the insert is compressed when it is

clamped to a panel. The insert further includes a flange located 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

6
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gap is provided which 22 lies between the shank and
the sidewall of the aperture. As the insert is
creagicnords of &3 thilgey assuffwient anembeadhbe hedddmddhe kingl into the
collar and provide a reactive force agai nst a backsi de

Zéz}ngf such ehR nehinaMiistallatidngsrBvii&ea RavhSitabiahie enthithe front surface
bul ges and the head of the insert. The 6 WO

2004/ 106753 ,.PCI/. i
QAL LB SR b 195 s o
knurl into the 2 panel such that, the fjnal . .

i SFSRiET hardness Ogﬂwfeg@a leryalisphich is g ¥ Ygat freqting the insert.
front surface 3 of the panel. Alternatively, the | i

r This tan beachigved by laareatiagpdstionseof the defonpable portign en eifher side of
greater hardness of the deformable wall which is

CHiedhRd oPNedd ORbting tha kiea®f tHecband $6 tiicateTan Binéasofipaeattrehardness or
achi eved by annealing portions of the defornable

p%{ntehlﬁg 8 Pﬁ't%rﬁ? En obstitebideSof e LARNGD soheN BRImAtERA A Hdse
the aréa of the band to create an area of greater

har dness or 7 annealing the material on opposite

s[@¥8of the band to soften the material in those 8

regions. 9 Thus, the present inventjon provides tege .

f ol | owiThes, sler/prigseny é%f.entmnr@wldwthi@lm %‘g@n‘iaﬁ%sr Bhdt
bul ge strength relative to wall thickness and upset

| prideSamoeaded bulgd drénpthatelative teawhll thidknesssand luipsetilesd. dyecondly,
the side fromwhich the insert is installed wthout 12

SRGAbRS a MAIEinRIaBRRINA (RS sidd RoftHvich @fe ihstid i§ dstalled without
expl ai ned herein, it provides increased 13 torsiona

¢ ok Jor b ARGy, Tl el BlaR ety iPHRvides ncreased

I nvention S I ncrease agrip

range c ared to _hlind inserts using, heavier wall ..

¢ Forkrrl deldingstreastivie sdound mininggle, ard A £he Bvggion

obj ects and advantages w || be apparent to_ 16 those,
opravides lindrensechgrip range compard tq blindinentg uging heaaer vHkthickness
detail ed description of the 17 preferred enbodi nent.

1§ Rbidate RMESSRaP &t HOFOTheFobpRAVENGEIvantages will be apparent to

those of skill in the art from the following drawings and detailed description of the

preferred embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

- Figure 1 is a bottom front isometric view.
Figure 2 is a top front isometric view.
Figures 3-6 are a series of partial cut-away side sectional views depicting the
sequence of insert installation according to the invention.
Figures 7-10 are a series of partial cut-away side sectional views depicting the

sequence of insert installation according to an alternate embodiment of the invention.

7
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depicting the 22 sequence of insert installation
according to the invention. 23 Figures 7-10 are a

SBESERIPTIMN O AHERREEERRER EMBOPRIMENE|! vi ews

depicting the 24 sequence of insert installation

accor dRp@i0 @y & Fighral an@ PbedimR kmbRbinidAe of the kit aO. of the
7 WO 2004/ 106753 PCT/ US2003/ 014723 1 DESCRI PTI ON OF

THE PREEERRED E erring . i :
AT A B s e e, AL T P g lone
i nvention includes an axial bore 9 ther?%thUﬁh. An

i theslypnkl inagaroximately ihecenter pf deformahigarea 12 nuhichisap arep of
approximately the center of deformable area 12, which

i fedacedoseter diimSter esymeet] outhe flantieakvet Bre edapbk is doated: shightly
flange 17. The collar 11 is located slightly 6 closer

t Qobd?Go HY @RARED PSHiibh 28 of theQhsettiBan f5@E hedd P8 The lidad 15
head 15. The head 15 7 includes a knurl 16 that is

conpanl vy, us n.certain.t s._of Lf-cli j s

" RO iR B Fothdhy YRS or B dpesicl R LHRping nserts
torsional resistance when pressed intpo a 9 workpiece.
Thidkriy knows tohproyida e dighdeveh of tarsional resstance when, afﬁgieﬁénm 2
har dness of the 10 workpi ece. Flange 17 on the
undekpeate Tife knedds HEdened sethat ithegieatse thanithe bardmashof g

11 hol e of the workpiece and provides an annul ar gap

balofgsitel ManzBantonansluddessidd sfhaal ts cditerdfthd Meerhdl :emounting
The axial |ength of the flange nust be sonewhat | ess.

t e mnj ' ' j .
G 0 oo nd proB S 4y, bifef 485 Beote] t Unfil o sidewall
installati on sequencge i ch shows, t he buckling of, the.

19f therholeyf Thepia ofiwtﬂe e duish e sier L%is H1 the ginimum
enbeddi ng of the knurl portion of the 16 head.

Refumsl thickpess intot which Hiegoseet @n beligstadleodi nent of Figure

1 is shown assenbled 17 onto an installation tool 21

whi ch IF?L@MVB depicpiteinitaltionsequiencd whichlshalestha buckling of the

t hr eade

wall of the insert in the deformable area and the embedding of the knurl portion of the

head. Referring first to Figure 3, the embodiment of Figure 1 is shown assembled
onto an installation tool 21 which is shown in phantom. The tool includes a threaded
mandrel 23 which extends into the insert. The tool further includes a nosepiece 21
with an endface that abuts the head of the insert at all times during installation. As
shown in this figure, the flange 17 adjacent the head of the insert is set into the
mounting hole of the workpiece or panel 20 to properly center the insert in the hole.
Reinforcement collar 11 lies approximately in the center of shank deformable portion

12. The installation process begins with the installation tool applying a pulling force



18 mandrel 23 which extends into the insert. The tool
further includes a nosepiece 21 19 with an endface
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installation. As 20 shown in this figure, the flange
17 adj acent the head of the insert is set into the 21
nBUn¢ magdebiveich{s enbsgedovikpihe tiereads ¥8avfahe Bert.0 properly
center the insert in the hole. 22 Reinforcenent

col | afR%ﬁéré{dg%mWigﬁz% T eIpilind FhrRE of fia(161 164ds @ Bormable

def or ma ortion . "The~installation process

begi.ns wi.th the installati taol a ' | Jyd

ristien obinogsstonrTtRTis T AuisBiys B b 25 el Bacent the
mandrel which i s engaged with the thc{eads ég ]gf t.hg ..

i baskyide oDthrepral hasheen somplstety fasmed and 2 reopd; PP G 1f Begianing
of the tool loads the deformable 3 portion of the

i tosforth. For & deformatdé portion of thifemfwalltheskness fdividad ibigl twap 5
directly adjacent the 4 backside of the panel has

g%gﬂleﬁ@ | a€doBhy1 T OF dXRGnA Mehtia} Bl0AR &s Bulstde Aamdier, the longer

inning 5 to form For a deformable portion of
uni f or |1 thicknes i.vided i
coegenthiv p Ko PR B bR et SRS hokR firt.
di aneter, the laonger . 7 se nt, will have | Qe .
s ansing 15t oAU HAPEERDS B g b Seatroledicipe gdia
first. 8 In this manner, the order in which the bulbs
f placancan obthewolarrafiniateriaby At this poiitzin tige progesentba firssbulbs is
collar of material. At this point in the process, the

f hétSfet Bthiet® abut tAOradl asiet symmetric about the
radial "axis. 11 Referring nowto Figure 5, the

i nstal [ 0Nt i : Ldd : inolfd d
" scooR ik gpte e £ tfint o (oI BmAlE iing froe an
def or mabl ortjon betwee he f| ange, and th
bacscondoubrie éfnwh@mﬁes@@rfew% iﬁﬁe%e?%%&Bﬁ&%‘?@bawem the
radi al shape. At 14 this point in the process, the

k flangecnid iambhck§dh afthe pene) bas wavapssutied @ sengsally fadiabshape At

15 panel 20. 16 Referring nowto Figure 6, the final

s {ggoiff intthepiodeds athb &inirtsd Iehd 1 Bihas Act yerriradédrendmbes into the
depicted. The increasing force applied by the tool 21

hggnerp%\( caused

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 against each other, the bulbs suddenly develop significant 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



18 both bulbs 25 and 26 to fully close, that is, the
two surfaces which were fornerly 19 |ocated on the

w0 paides7dd anet er of the deformabl e porti on haveCTOsmd3/014723
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axially to a point 20 of intimate contact with each
other. After each bulb has closed on itself and the
tthe grif by bu hinsuitaeqeal ¢b thechtad ghicknsss. cBlisneforen dre, headd embeds fully
bul bs suddenly devel op significant resistance 22 to

fandtthedefdphMdpdriionof the shdik Wittah thRp deforinsaeadtingig a tighter
force, the reaction force of the 23 tool nosepiece

39qLISE caﬁrbﬁun:ﬁg‘gg@ %12“? E%EB 1 Elﬁ%k&&&&etﬂé p{lrﬂaz tHaR’a8 Shown in

required to e ead Into

rkpi_ece,..pl us. the force require 0 _def t:he, shank
e SGigonssloam oo et Qe g 8 R MRk SR RS
by an anmobunt equal to the head thickness. Therefore,
traelhodeiisaersersy faithiy to ocqurg Thiselegeames s adeshby &Ml%ﬂence
the shank within the grip deforns resulting in a
tih gleingsters Betvwaedn tie shinkcandvhe flamgeofhithnprosidas kn amwilargap that lies
t he backsi de of the panel than as shown in 4 Figure 5.

i LaliewdIEFRORS e Red WRQRarkh eTHRUbSI Wikickl hmeﬁ@e%i_eée of
the shank and the 5 panel hole is necessary for this

. . | . . . . .
SR Eibcast DN fi ELRASERL I R ARt B FHRERR head
provi des an annul ar %a%hat eij es 7 between _
srervembedding farbenhpp Husiawith thedri Rurfag ST tRsRanGh ch has

a nosepi ece of 8 larger dianeter than the knurled head
15 serBeth tmibsarpusy esseatiatly spmmetricaaboirhyradind pligeand are fully
from enbedding farther than flush with the front

Stokhad eTRE kiltEngdd Beeds fulkPersdddedint & thegpagel 20vind the installation
essentially symretric about a radial plane and are

fuly . ' .
s CopU e Bmifin S o PR Ctiibele GARGERRre of the
conpl ete. .Formation, of the bul bs as ove .describe a .
CiPP R ISR S 87 1S SO1 7oA AR BF JRIORAIRY FarRY fes syficient
insert soft enough to be defornmabl e yet provides
stgkisiapgeetot causesthe gsmré toafolly embed it thetrigaelk d\lthougly theprefgrred
enbed into the panel. Although the preferred 15
esthstimentutilizés knadimgko prdvidegtorhonat sscurbenenbmsamsnather means
securenent neans, other neans 16 such as a

Bge{me]%% F%Bh-%frcﬁl@@ﬁeaﬁ RRBR Rradi@PrtrudMinhdySiRN e SEplopdds O

oye

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

wo coorabd76 i s not aided by a collar of extra nBCEUBZN03/014723

along 19 the outside dianeter of the shank as in the
previ ous enbodi nrent but rather by a band 20 of

gedaeé puteadidmess comparké te Herflange exeindsithe filldengsi of thie shank.
greater hardness 31 may be 21 created by selectively

e ARRhTvAIRE afa&F tiRf shhle whirth PréViddR)thérdefdanibigpérien lies
entire insert 22 and then selectively annealing t he

"wlBld Qf?é ﬂ@{getaﬁ ttm%d&f&gg,g Vtwteg,g a@falh ﬂh@ QithAde it 3

to re uce ness nbodlnent is

Sln1| ot 24 re s t.0 the Vi gus
bl SlameteC e PrioR i egion og0 S eoph st e of
of 10 WO 2004/ 106753 PCT/ US2003/ 014723 1 reduc
olefarmatipmiseinaitar ¢ theambdiment ghown indigurelr@nds S‘t%n i fiigure 7,
| ength of the shank. 2 The thinner walled area of the
shefilst wlap drhthp imsyslididen ploeesdas tor tiredat! ehepiosert amtolthemandgel 23 of
between the flange and the threaded regi on being
atﬁ@ ’tcgy\f ggtllkt){%fn&‘a dHuhd BESD AR ﬂ‘ne%él RoSepik Z‘i'aﬂm&r@ pMce the
or mabl e reglon and the threaded region.
uen of efo nis mlar to the
geP t‘ns§ﬁ6%ﬂ t{“hﬁ(g? 8pineé%As shown in Fi gure 7,
6 the first step in the i nstal |l ation process is,
t hr eacRefbrging mewrte Figitre 8¢ the infiallghen tophapyliey “tCFF‘éSlPs ppling force
until the head of the insert abuts the tool nosepiece
2b thathsér ehus cnpressiont deslingBthe wa] g thefar¢ahef redured didnreter. In
the hole in the panel 20. 9 Referring now to Figure 8,

LR dnibdiMdntiias GNtht YPbviGRRINBRAinhdhE 'R fifsb Bulb B! dldter foothe Panel
10 to the insert, thus conpression | oading the wall in

A e b R SRS o ad el PSRl v
closer to the panel 12 20 forns first and at this
pohcemenhef the c@iﬁwelydtabdes band obagferidiHcleng tihe? ho@fcthe

i kewi se, 13 placenent of the relatively harder band
odefomiable portidildaémiigestonewhieln gitté obthe bhrd 31 thabefudly isditwinged first.
portion determ' nes on which side of the band 31 the

bulb ig ng‘ﬁ@vxf ﬂé)rﬁ re 91 theREESIAHUNE3 @Atk if#h8¥H@nation

t he secon reated in the formation

process of the second embodiment is now almost completely formed. Configuration
of the portion of the shank wall in the area of reduced diameter located between the
centering flange and the backside of the panel 20 has assumed a generally radial
shape. At this point it will be noted that the knurled head 16 has not yet started to
embed into the panel 20.

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

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

11



16 process of the second enbodi ment is now al nost
conpletely fornmed. Configuration 17 of the portion of

wo be4abeek wall in the area of reduced di anet epCT/ORZOF 4723
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14

between the 18 centering flange and the backsi de of

the panel 20 has assuned a generally radial 19 shape.
Atadizhplane) oAsnin the previous bmbodiment, theavalk ¢fgh& imsert aithinethd panel
16 has not yet started to 20 enbed into the panel 20.

2ol &EHGYFRs rbSulERPInG tightdiaradiuHadairsst ee babksideof the panel 20 than is
installation process. Wien increased 22 pulling force

S A R s e o
PR T AT R

beconme substantially symmetric about a 11 WO )
2pevivuoensslima; therosieae 21 28 thertophproyidepflughattaphmen with the
t he previous enbodi nent, the wall of the insert within

tbgireahedd &6 el e dROKIdS of #Rahél29. i n a tighter radius
agai nst the backside of the panel 20 than is 3

depi Ctﬁ%giéme ’f‘&%}g‘éiﬁ% ﬁgscn'gi&hgﬁgéﬁmﬁ‘&ﬁeﬂnﬁbdﬂﬂéﬂt, i@ﬁviﬁ be

spaci ng tween-t a 4 diameter and the

out si de di ter. of e. shank .provi ded. by, t f.l .
Alnersagha B etk B B A REBS Borhisitd, TSR ofthe
the tool provides flush attachnent with the 6 kpurled
hiasientio prowidestarrontrobien segpentiabdefpration of thejgstener thai pllows for
the foregoing description of the preferred enbodi nent,

i flushiattachrenB ofla #eurbdddedd ittatrelsthelydisrdworkgfieceh er panels. It

i nventi on has been achi eved. The blind insert of the

9sHoMEBY UrBrsRidAhatafierd nfdy el RhdrefbdifRfatiens il changes to the
deformati on of the fastener that allows for 10 flush

aj h . Of | ed. ' ' .
BleRgT BE kg e EON I oSt P AGLA B B fpregoine
there pay be ot her nodif.icat.ions d change o,t 12.
pAESCHPHOT, AQWFRYSE ¢ PRI P BRI A o S tstSlowing
skill in the art fromthe foregoing 13 description,
howimsengd thewdegal egeimalentavent i on should be linmited only

by the following 14 clainms and their |ega

equi val ent s.
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12 WD 2004/ 106753 PCT/ US2003/014723 1 CLAIMS 2 1. A
threaded blind insert, conprising: 3 a shank having an

w@z00al104763 e t her et hrough with a head at one enPCEHDS2083/014723
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4 threaded region of the bore at an opposite end, said
shank having a wall |ying between 5 an outer surface

t hereof and said bore; 6 aClléfitSabl e portion of said

shank being an area of reduced dianeter 7 |ocated

axi al lyy al oQenreaied biHd Bisers Wohipeisingf sai d shank; and 8
a reinforcenment collar integral wth said shank and

ext endi ng raagligglL é% ir%%gar{ D&% fe%reﬁ‘ﬁb@gl?@itﬁ @heftEatthe eil(cl) and a

axially | oca antrally 1n the mddle of said

def ornpbl e portion wherein the thickne of sai | I
hreone reEon g thesitn Stat cpmaby @d, S SR hSing 3L iRk between
than other areas of said wall except in the area of

s aitercutface tbkeofand sajdsborg;2 substantial ly greater. 13

2. The insert of claim1l further including a flange

| ocat ed adj fdeoimabie fottiomdesaid shanbbeing aul ateaad redigedidiameter
flange having an outer dianeter greater than the

31?@%2? %ﬁﬂgj‘%?ﬁglsgﬁgnﬁeﬁg‘uﬂa& btkaid $ask:tagan the di ameter

The insert of claim?2 wherein the

e e, g IR 0 A g s

torsional s%B S. asse

conprising: 19 a shank _havin n axial. bore. .

¢ erekiony siid Kolarbeingiasia lngatedl suhAnEAlY indhe Mgl of said

t hreaded regi on of the bore at an opposite end; 21 a

f defopeablematien wheijeactbe thidmesmféﬂiﬁivwéﬂnﬂhﬁs%rﬁ@l ohgidydeformable
said flange having 22 an outer dianmeter greater than

t Bsrtidh A TBs@harPdtherdreassiTagii vihillrecépt in thajadeacoftsakladotlar where it is
flange 23 but less than the dianeter of said head,

S?dbgtanﬁﬁﬂgfrégt&her i ncluding a knurl around its

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 periphery which
includes torsional securement means.

4. An assembly of parts comprising:

a shank having an axial i)ore therethrough with the head at one end and
a threéded 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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24 periphery; 13 WD 2004/106753 PCT/ US2003/014723 1 a
panel having a circular aperture with a dianeter

w@hioghtd7§3 | ess than the 2 dianmeter of said flBeOEs2003/014723

said flange fitted within said aperture such that a
substantial 3 annular gap |lies between a sidewall of

sai d aper t alpgebhaViread drcsibaajsertan avithirediametes slightly Jesp thag the
and said knurl are enbedded into said panel such that

' id US Y nkB fited Hithinosatd erthrcmchihas aisdbstantial
%gﬁee?gg%ﬁi%mngirstngulgg o# sai d shank having an

%g{q ’ g?,ﬂ [if%?\géeglgacs?&%a:ﬂ doq %HE? B%u:R and sztiagfagli.kg%]dé&lhé?r@in@aid

around salrd aperture.
assenbly of parts of claim4 further incl.uding. :
hesdand stid kguh are crapeddl Pl asipsnal il el NeREis gt with o

whi ch forceably abuts a back surface of said first 10
Bohigmrfatd ofsaidipemelyenchod of fastening a blind threaded
insert to a panel conprising 12 the steps of 13 .
provi di ng g fipanalgeofvaid ghamkdiaviag lanoutep surfapedorchghlephutting a
14 placing an insert into said aperture, said insert

0 I.Sleng; sMldngi Addeal bore
ﬁﬁ%@%@%&gﬁgﬁéﬁﬂ?Hm?ﬁgﬁﬁéad g%dg%g f6 end and a
t hreaded region of,t ore .at ' ;
a flanrge | ?@ﬁ“&pfgg?ﬁﬁoggfg%gﬁgagﬁ9%%@2?%?%§0%?gﬂég0f
said head, 18 said flange having an outer dianeter.
geid aban Heiing 2Tt v EisE UNCIPTCeANY SBHA AROGH PBLT g g firs
adj acent said flange but |ess than the dianeter of

$aigd. head, such that a substantial 20 annular gap lies
between said shank and a sidewall of said aperture,

sai d head ffetrR@hod &ifaétehgaibligd thréuded insent cuagand somprising
peri phery; 22 applying a first conpressive force to

opposite er][gesstglgs &qi d insert

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 opposite 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,
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23 thereby deformng a first region of the shank of
said insert creating a first bulb which 24 abuts a

whaokaoass of the panel; 14 WD 2004/ 106753 PCT/US2003/014723

PCT/ US2003/ 014723 1 applying a greater force which
creates a second bul ge by deformng a 2 second region
of the shagiplyhg & Beatens@cé whithcedagesa secamt bulge Hyaddomfing a
the second bul ge 3 abuts a rear surface of the first

%%l&?r ﬁﬂdof‘%h@&%w bihe f?nstm '%@Aere%gcﬁ PR aLEEde GTORPIR6Ad bilge

sree £o opposite ends of i nsert whereby said

ead enbed | aneI by a reaction force
Teéﬂs‘ﬂ%‘ %ﬂl S%Stq’u and. second bul bs agai nst the
backsi de of the panel such that said gte ds of th
enbedded t apryvias piRaliand greatgst SOMRRTESSYE ﬁf°°§8 PPB%Séte&P s ol the
said panel. 8 7. The nethod of claim®6 wherein said
imean®héeby agit hyachantees ihto srid parsbbly 2 geactipe forca stpglied by said
greater force, and said maxi numforce is a tool having

ﬁrsP d sesbadibyibd Sdhirsbthe backstteaTdiRbpanecksugh gen saill hbadsiai d

readed regi on of the bore of sald shank. 11 8. A

%c@%&go glde@ﬂtqﬁer Wi h’thecﬁ) Jbgofs&% ndhank havi ng

roug a head at one end and

a 13 _t hreagded re of t bor e .at

sai d Zhank ] %S\Weﬁ}@) \ﬁ&‘l‘rp GI%WB n g \ﬁeegns o %B@ﬁfng%?ﬁ%reased
surface thereof and said bore; 15 a def rmabl e portion
Farcatseid gisdter foyceatnshygidkmpdmymeRicetien tRp! Aviag a pulltudipghich is
reduced dianeter; and 17 an area of greater hardness
ﬂ{reidﬁﬁlyfﬁg@gddabltloéaldsmadsdl eopiion ofthelbeneed said 8hdndi n g

axially located at approximately the mddle of said

area qf reduged i B fferd LompaSAEN Sai d area of

greater hardness 1s an area of reduced deformability

v eaded b e Rt AL PARE Ryl VAL et e SiFand o

reater
%hreaded region of the bore at an opposite end, said shank having a wall lying between

an outer surface thereof and said bore;
a deformable portion located axially 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 regiohs 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.
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22 hardness is forned by heat treatnment of said

insert. 23 10. The threaded blind insert of claim9
wob@naodrssai d area of greater 24 hardness i s BChERIO®14723

hardened material created by heating. 15 WO

2004/ 106753 PCT/ US2003/014723 1 11. The threaded

bl i nd11.nseThe thireadkd bindlifsenhefioiim 19avhereinsaid greapleasater

2 hardness is fornmed by annealing an area of said

a@é&s fsrf@fm% P arindiBigiaataedayofagivl ahshk tBatelies fremediatily byond

area of dreater hardness. 4 12. The threaded
d d f t
stihpdn L ed oty of AT MRS, L O Calt Trsert
bounded b
B o e B Sl af e e el hest ol hbFof et

claim3 wherein said torsjonal sec(tilrement Means i S & ial of
Rardness fis a Bd of material of said insert bounded on opposite sides by material o

the insert which is softened by annealing.
13. The insert of claim 3 wherein said torsional securement means isa

knurl.
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