12 February 2005 WO 01/096751 PCT/ US01/ 14851 Thread Repl acenent i(stem and
Device Technical Field The follow ng invention rel ates generall i figbrpary 2005
system and device for replacing damaged screw threads in an object, and in
particul ar to a system and device for 5 replaci ng danaged screw threads
which will" Pé’HP’él% the threads with a permanently i nstR{VGS8I/i4p™ert, the
insert also provides a seal between the insert and the object to be

repai r ed. Background Art Wien internal screw reads cut into an object -
beconme danmaged, can 10 sonetines be repaired by chasrng t he damaged
thread with a tap T%me@ddke ﬂhte:emm@lsmamﬂﬂlp@ the thread is
damaged to. such an extent thgt chasing w'th a.tap w not restore its
function, the thread nmust be replpihficallFiefq Can be done by boring out the
original threads with a drill larger than the major dianeter of the thread
and rethreadﬂmgfollmmgdheenﬁohrre]atds eq@allgt s@émfahdﬁéﬁceféhh-é;ﬁaérﬁgs net hod
will pro thre ded hol reguire ener of a

di fferen Stc%' d% aﬁ“ﬂ“ﬁ?ﬁrhﬁ'él%{ﬁﬂ S%WW&?}%‘E" e di ssenbl ed
and r&® asmpiﬂsd:%cﬂqmgeddmeat ﬂhye.tdts h.t}ﬁchmﬂheﬁlacé ﬁ&lﬂr{-@&s M‘lhta ﬁ&ﬁlaﬁeﬁﬁ h

di fferent %ﬁ%&i S| ar e eded. . .Thi S%aﬁ at the, very, _|ea I nconveni ent
and may T8 d 3%9 Povideng ?Fﬁﬁdtaﬁ@ﬂéfe‘% tohe, order to
repl ace sepeirehmaged thread with the sane thread as the origi nal 20

assenbly, it is necessary to boreﬂtge dagggﬁd threads out and replace the

original threads with a thread can be threaded into the

lSZ:T'ge;Sb?rh:dorl na&nﬁ%%c% mtﬁﬂr 6}89.%’l nser I N er oag dggilea%a%s/\g\?er

t he teﬂoﬂnﬁhmﬂs a‘dpalmdbmdlashlgéhddamamd&rembmtbaﬁqnwﬂeﬁoné&malmdtlonaI

hel i cal ow@vﬁo dgﬂlragr%(flﬁ) Sgﬁt n%‘ggi%g t 0. 25 hecome
| oose Wnen the machfne screwis re ved ior | Sasse % ?ﬁta?o cases,

t he t hr cireshersits fuhetion, thedbread nhustbe répdaced; dbis cméra dnaebybbmg otthe

att achi nge g Eﬂﬁﬂﬂéea gfg% %_rrg! process. In
addi tion, ) ?‘ e at tcg %Hﬁﬁl %@t@pro@& a seal ed engagéyrrent with the
obj ect #&Gm dnwhﬂestbalmgthmwmmvad@ear

S t‘%%“é?’g?’}‘%‘?gt Safatblp A Sﬁ%’rﬁ%am £ oot s
i nduded FeFRR t idh gust he gissapbledcend ' reasserabled pegedically: ﬁlﬁonlﬁtb@d)se
e e U e e, Tt ana o 1
. inconvenient and may result in difficulty for those reassembling the device.
. Inorder to replace the damaged thread with the same thread as the original
20  assembly, itis necessary to bore the damaged threads out and replace the original
threads with a thread-insert which can be threaded into the larger bored out and
threaded hole and which has internal threads the same as the original threads. Such
thread inserts are available, however the external threads of the thread-inserts are
generally of conventional helical design. A conventional thread-insert has a tendency to
25  become loose when the machine screw is removed for disassembly or, in some cases,
the thread-insert will unscrew from the object when removal of the attaching screw is
attempted thus complicating the disassembly process. In addition, if the attaching
screw must provide a sealed engagement with the object, a conventional thread-insert
will not usually provide a seal between its external threads and the wall of the object.
30 The following prior art reflects the state of the art of which applicantis aware
and is induded herewith to discharge applicant’s acknowledged duty to disclose
relevant prior art. Itis stipulated, how&a, that none teaches or render obvious the




.. 5,499,892 March 19, 1996 2 . nexus of the instant invention as disclosed
=N greater detail hereinafter and as particulary clained. 12 Feb? Habxpaypdgos
Z+RCT/ US01/ 148@8&,&\% OR Reed 5 Disclosure of Invention THRCEWS8HHB _
:ijnvention haS as its objective to provide-thread--insert which will avoid
_:tthe di sadvant ages noted above. The present invention overcones the
~ di sadvant ages of .the prior ar By drbdtet ,dgaiib hethineftea and as -
“fihr ead- i nserEruRtcHe I tgﬁ%ﬂaﬁﬁg ggﬁgi@eg i n.étrﬁie obj ect using a 10 thread
‘desi gn on thetedidy daimedur f ace of the i'nsert and a matching thud formed in
tjhe bored out hole. The thread-insert._has_upwardly slanted thread surfaces

.Lhat angle 5 fgg,owar d the headisgE®rI®ck, the insert secdPENIOR, the

“FEpl acenent E;JI g-or the object. The effect of these threads i _to provide
ai radial |y .4 pwegod danping force adMawk19il88&rt is tightened, to a ’

.danpi ng reaction of the threads vis-a-vis another part of 15 the insert ..

"~agai nst §he object receiving the WMWETTC S the thread:insert has .an

Jnternal thread preferably adapfed to receiy, ﬁ*cgﬁ d-hRRdaeh Wilf eaded
astener. .Thi r&ﬁ?,Pf‘Fﬁ?étFWF’é 111258876 OBRSHYE RV JEC'U es a drive head that
7an i ncl ude,any agf disadwaaitdges Mot abovejue- r ecei ving confi gurations. For

““I'nst ance, the drive head, can_have nultigl e 6108 SRS bFRL kit netddabove
addr essed by fa@gﬁé’fﬁﬁ@émﬂ%wméﬁﬁeon, si.otgeéZO. nﬁé e formed
conpl enentabyﬁ}ﬁeﬁoﬁuﬁ{gﬁﬁréﬁ-ﬁmﬂwmdﬁs&swmﬂ@toﬁhﬁh&? IS8 Thus,

C ~ H
o

tthe drive head receives torgue and ca . r Cﬁﬁ'gqj,feaamﬁ{eamﬁle
-rotate E@outhread design on theex ﬁ"%ﬁﬁ%a%]my&gﬁgﬁgﬁqﬁﬁe drive head, the -
insert pref gorllont hoel m@ﬂuaad}&@erthaihpwarﬁlgahnm@mdi%ﬂ% g8l th a:
pocket interposed bet t re) %‘E&ts eccutlP BhtoThé feplRembnt lute ofther
‘most  t hr ead WPHWaF ?"‘f%@%@gﬁ’tﬂﬁ%ﬁe einsert is 2 th_regded '
conpl etely igBfeg. Mﬁbﬁmm@é&wbdsﬁst@mmdemﬁ@ﬁﬂ%wcﬁ@m% poe AL tene
metal of the thread fromgth ject ch\SF thi Hirlids diba-vinatoteriparifng a
tight seal B@F&é%ﬁgl?tﬁ’éeﬂdﬁgg?ggagnig T Iéawai |&of th otﬁ'é ct..lnd zltﬁri al
Appl i cabi! i tiye fibet bgudnsithé abjecppdeivirg theiingerb Sepepdly; g?ﬂa?%ﬁ'sglﬁ e
denonstrated thr h ;31 ' | B8 desiréditafidardithealdsad fafiehére :
i nventi on. &Wg%ﬁﬁ?‘%@%gﬁgéﬁa%gwobj ect qf %ga pres%{lt igﬁvgp%i on to
provi de a t sy, thetheesd-inbat prefesablyi @ﬁlaﬁ&“fegpﬂé b iclude S BEt ween |
the insert %%%eéyho‘% tgglule-rgéa\ﬁﬂg cHigifrhtions. For instance, the drive head can have
multiple facets dimensioned to be addressed by facets of a wrench. In addifion, slots
20 may be formed complementary to a slotted screw driver or other similar structures.
Thus, the drive head receives torque and causes the thread repair insert to rotate about
a central, Jong axis thereof. Below the drive head, the insert preferably includes a neck.
The thread-insert is vaidedwiﬁ'LaPo&Etinterposed between the neck and the E
upper surface of the upper most thread on the thread-insert. When the insert 1s
25  threaded completely into the thread of the bored out hole, the insert deforms the metal ;
of the thread from the object, forcing it into the pocket forming a tight seal between the?

insert and the wall of the object.

Industrial Applicability
The industrial applicability of this invention shall be demonstrated through;

30) discussion of the following objects of the invention.
Accordingly, it is a primary object of the present invention to provide a thread-
insert that upon tightening forms a tight-seal between the insert and the wall of an

object.
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12 February 2005 PCT/ USO1/ 14851 WO 01/096751 -3 A further object of the
present invention is to provide a thread-insert which pernits tkeFehgpary 2005
thread as the original undamaged threads so as to avoiP hjlgﬁmgpnpl exities
of different %iﬁ*fs? fasteners needed to assenbl e and di sassenbl e an )
obj ect - ri WP oY | éCts. 5 Another furthes-object of the present invention is
to provide a thread-insert that avoids the tengenc to.bec%frﬁglhoose when
di sassenbly is require ! Jehgon Bip ecovidé 2 vention is
to provide aﬂﬁ%@ﬁ%@f&%ﬁ%mtgmhd%hefg@%%&sts@ beepmmolddse when
di sassenplyid Sthe efttier derend 35r B BFAG P87 threads th ---ar%wﬁcﬁwdl y
sl ant ed hrqad,surffdgﬁia?ﬁg@zgﬁﬂﬁ&ﬁnéﬁﬁ?ﬁmmlda&®dﬁﬂ@mg%&% e
t hr ead- | 9EEREAEFHPHGE e Insert securely into the repl acenent bole of .
t-he obj ioctd further of object of the present invention is.to prouide a’
‘t hr ead mt has a@&ﬁgeé -é&e,m@;ﬁgﬁmﬁwenﬁmﬁé@k’f‘a‘%EF eﬁ%’}}}?ﬁé@%ﬁ ace df
other, frther oty

5 . . . . :
e Lt og¢tiamsetindeacy t@m%@ﬁ?%w%&%@ﬁﬁ%e%%%% o the
pocket thus c e&%iﬁy@g@%‘?ﬁjﬁbﬁm@ﬁ@s&iﬁmﬁwﬁ@ﬁfew a the obj ect.

Anot her furt the presepnt inv ySis! feqired ife protiflingad
insert whiids tietehdaheg thhegomy R VRGT th&%ﬁ%ﬁg d i nteri %E‘{v@ﬂs :
lon is to:

di sposed t her e%éa dsBaLheh ﬁwﬂ?ﬂm&ﬁjth@deﬁrfamﬂﬁ*égﬂﬁuﬁ

provi de S£ERPEREARSET 50F whi i ncl udes a dai fRagbphltabntvlaof veabl e
by algon@@hgadmfﬂilé&tmad-iﬂé%é’é‘g %%Eﬁ?/ﬁﬁ&l nst rt}r?g:ﬁt ality. Another further

obj ect of th@ resent invention is to provide a thread-insert whereby th
exterior ﬂE' P

% | ude the thread: | . 162 ftgegl-ingest thathas :
t hr eaded hol eAéﬂ%ﬂi&&#ﬁ,ﬁ%’:f’g -’FIP@%‘%% é’g‘tﬁ?ﬁm%%‘g&?ﬁnt i nﬁﬁ%&gﬁ iseto -
provi de aﬁ@%ﬁﬁ@&%&%@ﬁd@%ﬁ%ﬁ% e YPPEPEment ary for med

hole a fi I stance, Aot her. f.ug fedl oPthet op theat eontsti ion iis
to provi dwhel‘emhﬁtl&'ﬁ@@?a'%&%%&?ﬁae'tﬁg i ohge '

exterior threa I v : '
Spacg@ffQ%%@MﬂEﬂoa@wW@mmmM%s{ﬁ%ﬂ?‘ e vveéllrll a root and
a cr ﬁr;:]rleggé _re%i ding a durable thread. 30 Another further object of
the pres O] Is to provide a thread ipsert . icﬁla L $asbAPl € and
.i nexpensi ve toAﬂ@H&ffaﬁi‘wajmdfﬂummV@ﬂﬁ?P@Jﬂﬂ?ﬁghlaon; 4

which includes having exterior threads and interior threads d.l.SpOSed ﬂ1ereon..
Another further object of the present invention is fo provide a thread-insert
20 whichindudes a drive head which  is driveable by a commonly available torque-
applying instrumentality. . - .
" ym:nother frirther object of the present invention is to provide a ﬂ:uread-mse:ht |
whereby the exterior threads predude the thread-insert from disengaging from the

threaded hole. | -
25 Another further object of the present invention is to provide a thread-insert

which is designed to enter 2 complementary formed hole a ﬁnite: distance. N ’ .
Another further object of the present jnvention is to provide a thread-insert , .

. ' ch other and maintain 2
. jor threads  are slightly spaced from ea
wherein the exterior thereof, providing a durable thread.

ini i tween aroot and a crest : !
30 mﬁj;:m :mz object of the present invention is to provifle a threai—iinsert l
' which is simple and inexpensive to manufacture and yefé__@lg in constru ! on. |
=== Vjewed from a first vantage pointitisa feature of the present mvention toect o
provide a method for providing a seal between a thread-insert and an ob::1h t
thread-insert is inserted therein, comprising thc;e: steps of: boring a hole; cutting the top

. . . -1 th |
35  of the hole to match the shape of the thread-insert; tapping matching threads in the
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Viewed froma first: vantage point it is a feature o the present invention
-t.9 provide a method for providing a seal between a thread-inser 42 Xgbrugsy 2005
ohj ect the thread-insert is inserted therein, conprising.the steps of: :
bdring. a hol ¥0upe6tsing the top 35 of the hole to match t shape of the
“thNread-insert; tapping matching threads jpn the 12 Februar}t}% Viggst

01/ 096751 14 PCT/ US01/ 14851 hol e; threadi ng t he thread insert into the hoI e

until seat duble;dinsbadingtiie thibAd- B 3% Qeﬁgﬁi to the hole to .
vant ag thee of .

cause net alﬂ‘{:éa eré &r;f m a secon threading
t he present Tave, "‘g o apsematal flowr t  t hat forms a seal between

i '
;t'[sﬁlrfeaggg an o :%E%??ﬁw%% headﬂgﬁ adg ﬂ%he thread i nsert has

- a
distal end;

R&teal between diself and aud emﬁ&eﬁw fing av
maj or dﬁanéh@nd@i. 'ﬁmtﬂrmﬁﬁh@ﬁﬁﬂ;ﬂ;éﬂﬁ\fﬁde? %Et[a?.%% lﬁﬁ gﬁqv ﬂor }g%ﬁeter .of «
the threadeg, n pper sur ace exten Rﬁmfc?‘ & ?ﬁﬁﬂlﬁmedge -of
said root to an uppe?d’e‘%’g g"f ﬂnmdmdddméstﬂﬁﬁzﬁﬁ haviing
@ portion mqrehamdaetefsﬁdlﬂ\mi&d n?itg a e%g g\%&r t hat’
“Zero from gﬁ e IanE?tcge endr cuI ar Btaﬂ 6t ~
‘threaded s a &HP%E) ﬁt%éema dgla@fmideﬁomahu ead of

t he threade&@fﬁemwwhhmﬂ@é&&up?&r ddrfRe Of 4RGN ge%% om a third
vant agp) poj %e& geat ur tgapr esent 1 nv Ib E:‘FF%E/ dingocket
portion of read 1 m {reema sofereppreplanopérpbdidieddr (L5 and
a neck. por&ﬁ@@ﬁ'ﬁ@ﬂSMSmddhfeade&mdeaﬁ&ﬁgm%H@ﬁog&?ﬁe&h}Fgﬁg{ %ﬁ\{\h&{?gl n t]he
upper nost ion are i n a‘space 4 tith a
common centr al %%%ﬂtd%& Vtereegwanrtbeheaﬂ( bei ng formed from an
outer cylindri mW@itﬁﬁnmﬂﬁﬁdmta@@m@@ ?Fe%&?tport ion is defined

1 nt ef'sec

by surfac : f surface that “r‘t’é“’ﬁé 2k with:
t he di fpg-‘? igkﬁ a%tialn %‘Eﬁ* WW@ between an iuppermast thydaiindr i Cal
sur f ade wiatd anegk padiosrlocdted Andata dfie: adte? ,%@é reater:

al | el %%

than d2 aR&k kR, rfaces are r E&ntral
axi s of tg&threadﬁ%ﬁéhﬁﬁ%ﬁ %‘%’é’@ﬁﬂﬂpm acdmonnmtral :
cyl i ndri c&SSuRRing dhergfuto Lﬂmlmdcﬂleﬁf edﬁﬁﬂzar?&&&le?ﬁﬁ \gﬁ%fg :

tiﬁer ec‘tfsa w1

‘comon cerﬁa&ﬁétela&l rea These _an
be made nani f est V\hq‘él% cons rin %%%WW@MWMEaNon
B@e” ESfeﬁl ﬂ} &1 Jh tfmawe @?nat d t 3Em‘8€t te th

scr i %) res, phave | n selected to denonstrate fthe
present in ggﬂr on 'Ighe?é V}fl \é%raes% tﬁ@ F‘B%Fﬂﬁﬁ iggreatar Blaod,d be
suf fi ci enfilt Wﬁmﬁmareparﬂklmsmd mmmbﬁ@&zttﬁﬁaidta%f&té‘{ﬁﬂ%a%e?@ :
cl ai med. .mdconcentncboeadmﬂter,ﬂteumercyhndnmlsurface, and an upper surface at an
angle relative to the common central axis of the upper most thread. _

These and other objects will be made manifest when considering the following

detailed specification when taken in conjunction with the appended drawing figures.

rief Description of Drawin

Twelve figures have been selected to demonstrate the present invention. These

figures and the following description should be sufficient for those skilled in the art to
Practice the invention as claimed.

25

30 Figure 1 is a sectional view of the thread-insert of the invention threaded into an

object and provided with a threaded through hole.
Figure 2 is an enlarged section detailing the pocket.
Figure 3 is an enlarged section detail of the thread-insert.
Figure 4 is a sectional view of an object having damaged threads.




30 Figure 1 is a sectional view of the thread-insert of the invention
thregded into.an, .object and provided with a threaded through holl®Feprupgy 005
2 i §lan enl ar ged¥se€tion detailing the pocket. Figure 375 amentarged—
section detail of .;thejthread-i nsért. Figure® is a sectional view of an !
obj ¢¢t havi ng damadgnre HiiRadss h'?ﬁ_&e ruary 2005 Figure 5 illustrates the :
SR 8¥ thelmﬁhmchbmmg@lemg@_ﬁw g% ep of :

j ect for

firgl step of the %ogg%&%aﬁ

reparing the thread 1 ns : Ecleanial oF > olei1na

Pt : |é{'ﬁ%§ P o prep %‘fa‘%ﬁﬁﬂ%mﬁg alrjeabfoe usf}ga@ﬁ
e

sett| ustrates the third step
8 illustrates the first step ininstallin

j @ct thread-iNsehyEigur
t hr dad-i nsert .. Fi ﬁ%ﬁﬂﬁ%ﬁ%‘r%éﬁﬁh&w arﬁ{&eﬁ)hﬁﬁ llﬁgﬁgl%l i Eg t he :
Inrt 4G KAXu$iRg the

F ,
mad-i nsert”. Eﬁ" ‘B0 i1lustrates the final ste
avariation of figure |I.  Figure 12 also

thrégad-insert Fi . ho ,
shoivs a variation p% ?#gﬁ%a@%ﬁfwmgﬂ%ﬁ}% Qut the Inventiiof
Consi dering the dﬁmer%ﬂhxsmﬂelsg&g‘dswmu holit the Vari®us - reference
numeral s denot e IF{gﬁmq qi#vi figures, ré%'é‘r"g?@éﬂmﬂmhmhd-&%eﬁ_s p preferred
enbpdi ment accor dj ng ~Qi %sg‘ggﬁ %ﬁ@aieteplmmg&e s(fnt I nventi on.
Ref fer ri ng. t 0 fig 1m,llﬁmab§ﬁéﬁd$§ﬁfi ated one’ prer. B¥hr.ead- i nsert 10
afteér itlfas beem}@%h?a&ie@ enbodi.rreng"(;? the threads 32 ) in Y install:ed
ace’® G¥ariatidn of ffprradz.a hole in the object, The

in an object 12 to rep ‘
object 12 can be any device requires threaded holes for assenbly with a :
. qbi c;. A hole 18 (figure;4)

second part or for attachiﬁ@ drtn(s) B6 N Ca ko o
deyi ces 20 mat O tien (fjgure 6) have

has been bored V\bg&i&l&_ | | S Erer
been cut in'zﬁ the a ware & dmwings, whikBein e &?err&%?-i nserf 10 .may be :
rotated int ghoulr Sededidg! graqjm%tﬁg&lgg’ ect un op Bt b tenote libé pahe
h ' T ially ures, ence num . xe !
thread i nerprel&réc‘e‘etﬁb‘&ﬁ&%{{{éq%or /. ttoethep 3 . eral 10 is directed g0 the
15 Referring to figure 1, th Tvention. ’
- UNE is i
. re is illustrated one preferred embodiment of the

20 matching threg
ching ds 19 (figure 6) have been, cut into the wall of the hola 18.

mt ﬁgure IA, a . . .

25  anouter cvlind _ % & pocket 11 is defined by a neck 13 shy
Bats cucls;lulldmaly andsurface having a diameter dy; a relief surface 15 that mtersec:: ‘::ks
deformation & at an angle delta (A), Cusp 17 is an active surface which

o impi o,
e hn Y ciamping the object’s material, In effect, cusp 17 reforms : e
o ;’Ie '8 to be transfommed into a locking ring 26'. Relief eyt :5 op thread
Intter eylindrical surface 29 havi i el ace 15 intersects
diameter d

30 surface29; g a °rd, The angle between surf,

P preferably an acute angle and preferably 80°. Note d, is aten s
' 115 greater than d,.




object 12. If the to Y flush with the upper surface of the p surface 21
projects above the object 12, it may be left as is or be seen iﬁzfﬁbﬂﬂws
1A, |a pocket 11 is defined by a neck 13 shaped as 25 cylindrical surface:
., 1h g 13 at & i er dl, arelief surface 15 that intersects cusp 17:
and{at an an netgﬁgm%ﬁétolﬂ%%e%mdﬂffovﬂtf@dﬁpal&' ﬁ%&%p%e def or mation: b
surface whi ctheeads ef theyth@adomidg Eﬁfs&?gg,c% s mat eri al® 13t &g topr o phel 7

ol e t

reforns a to : of the TH? Athesmnardent ifeill tightGom | | ng:
ring 26'. Reﬁlée?sjgﬁﬁggéé%mmwmndri cal surfaces 29 haﬁ\‘/?3 %& O,
intersects 10 suAhdoen@d fhead 1@1&5}%@% er. dx The angl e between surface 15
and nrgfgﬁ}m&&l& cuf e z'%ggle n pré_“’eﬁs | SPogentiosat desi%niaﬁ-{dgg'se@é&rm},han
. Neck 13 and I nnégj E@Hﬁéﬁé %ﬁweﬂbm@ﬂlaméim@m uy f ace 68 :

i ntersects tHéemaltbreadd6pirétel ngric. . The uppernost =6 adbMThe The
pocket 11 fo&gge[%opéés PUE ?ranaﬁ A reiefaeaftbogg?mgéx@@fthaﬁméﬂ (A T AN T
surface 29 and hreages m%tmmmhmmﬁ&lﬁtnqﬂeglﬁrm.th f}og

|

thread 26 12hmughfary 2005 -' 6- of the hole 18 to flow 10804 ifigresd
The -

forms a | ocking i .seal 261 at the top threads of the thread-insert.
9 Refagy 2 %. P
seal 26 .forys a pernﬂi@?ﬁ’ ¢ ’m%i%ﬁﬁmmnb@@n%t@&ﬂtgﬁpg ject 12 and
t he -t hr &84- e erteriarmf thehréadtiasaplo.t Pheag 1 prEberabl v 15" B AT oonal
desi gn for ngd deRn; rﬁjlﬂaﬁ c(?ntrall S0 0Eh aF‘hE Y wiawnd andirtchidenrage |
the ori gi nal damaged e Iﬁ@ﬂ"ﬂé@é@ 4 Goglr 66 eefifthy o MikE IS eeg a@out a
| ong axi s o#“%hawsentupparsﬁfa@eélgﬂﬂ&choéxtértaszworﬁf%%s are described iThe
detail bel ow theup Q‘r@{;‘ggi Nelith the di scuss] eefomesige 67 ohtieugbt 65
Referring now t PI gu e6g,° %&F@t% The thwezats 20 alsa igadicdsivaj Lgﬁ-?%ceyge t,g‘rMe)egd
20 10 the eR{¥Msdromthe top etpe BRAf HRSRI 6&30 dihg.Lhreads are helr¢ WRicthoind
and i ndlmd&h@l@b@ﬁgm@é 6@6%} ning.a maj or di are B B%W%fhﬁmstﬁﬁ Befh niing
a mnor di ter. 60. &oad #‘ﬁr@ﬁ’&% sHefoce %angl@apmmsftaﬁ,gt&g‘%/\@ che xt ends
fromthe b 1a¢Ee odst Ghend dod r&f 66tedhip er, edge 69 o € Crest
- 66 o AT fittasa %sthfhftxmu he

64. The t hreids. 2he 8 & | yge. | over. surface
top edge 7 . 'theerbot 86@.%60 teﬁéﬂ';gg\ﬁ’/@m gb?g@ﬂ?éﬁafanhpparmc@é,gg
?'1)0 é-IVEI‘gmg g‘om a referc an ngl prﬂa f
, nece plane 65 orthogonal to the central axis 63, The upper

g a -

bearing the loads required to form the seél shown in figure 1.
25 Referring now to figures 3 through

30  Inthis illustration, the threaded hole is a through hole.

35



15 the upper surface 68 and the | ower surface 70 angle upwards toward the

to thread insert, The crest 64 and the root 66 exhibit a const ant? JpRiugry 2003

fromthe central axis .63. The upper surf‘a'r'ce 68 extends fromthe root 66 at

an upper sur an ha _(a) diver froma reference plane 65 )

or t hogonal tt%@%ﬁ)g é‘g}rﬁ‘f%} B’a%F@“@ﬁBS"Ifﬁ‘@ f(htﬁfcatter@ngbéhnapmﬂtmef eHeaRbiy. 20

but coul d bdiguny 6ilhegtatdehye: ma%a&eb%&l@%if qsﬁUfe;I ggﬁ tends f_
e an Bt :

fromthero the est 64 at a | ower sur
that the t h? gbgé‘}sr gcr‘t‘t& 358%5? a7 g e étpl@stfishmng 8 maaels dtatmnert $Ei'and a

t hi ckness oﬁnmhedidme&aﬂum VREFeclPbIHCE t h are !
provi dedsvm ?@%gﬁt hi ﬁi ess and@C ﬁ%.n@gﬁgt?gat%[ lr)llss a[rhgent%rt f ?aEEEH’E t he
m nor di amet an ‘ef ore capabl e of - bearing the |oads required
- to formthe seaIR@hmmg nmwfibgﬂgt&eé 782 TBRRAE T AiereOiet Qb rgtstﬁ’: %Oélgh
7, the foII % tl'ﬁ d? p?ho g t he process o usi ng
. device of t |nven IF'S'E‘ %aéé’ﬁe’mep%redlalsm@scrdmddbwéh :
_its originate Wme'aﬂhedldadlld Fthie rthweati dhiseech 20 G HRARG rﬁﬁ vﬂ%ﬁﬁ;gﬂﬁ{%&# tﬁ"h
rea e

h t 32 th :
:a(r)rems ?z e at"shnteah-g@d ﬁl@%@ﬁ%ﬁ%’d& %g]th%aole\émﬁg@% aﬁ’é‘lee"' 4 thej thragdrinsert 10 0 |
t he - objlkt lmoemmecbahqvb apd cen;teﬁeldocvmthenhcilbger @i figure!gB, Y theddd St 70 b

the thread stéep of the process
illustrat e?iqel E%&aﬂ%ﬁg&%@% {}P? ;5 t‘fﬁ@? H%‘F‘EIZSOM@S l%@enpﬁd:raqhmhdby g
the cutter 5@“69‘%)68 @ﬁdhetoptthmadlﬂépasmﬁe th€adhimaeht o istthRa 8 'ﬁ%{%rﬁh e hQ1eS

shown firstigi i 50 of the cutter 42
di anet er oflst heefth&rl{e?ﬁ%[&&%gsﬂe“?ve %?6 Erm?f?l Y inte théll@‘-‘li@ 11T¢fcthe
cutting surthigad-insert Wk nﬁlqmadppmmmﬂmrw mtbelhE(Ho% ?@u}’iﬁ! {Hla (Rt ches

the oul§r @Gusm&RIACFh H{l@a d+ er 0 Su ce 46 fornms 12
February 2 e edsltﬁggﬁggr'%ace%gﬁﬂ wﬁ% ﬁ'&%éce&? ffhﬁhe§

cutter forﬁglef’qtg'pwlﬁf‘ thgthyead-insett d0 ds ful!?ltbmadedsmtb Itlnshbﬁtm? theSeal 20 88 |
used to fofdl ﬁeﬂ@@m F The p.58 forms a:
mat chi ng tiAv}xﬁ?‘ i BiteE hﬁigﬁgglﬁgﬁn%g rtga“g‘i%%a F“’S'S‘fﬁ’desa and nor:
di aneter 5 @I%D%P@manmﬂhntstﬂledmmeoﬁeaﬂmter 62 and mi nor:

S di ameter . 4) Tipees tsA;LQnd 188 &foki ngﬂ%\ﬁohoiré@gﬁéﬁfeﬁ]u% e W Gt o Lhe

asse of repl acenment appara
has been pF‘é‘%‘%ﬁg §‘€9‘1 B@d“fh@swm%m@dcémtwomaue Mjeafmtrlh&esan

%0 into t ﬁm’*“”’%? A ep ol BA S 8 SO oP I | WRen S UAERE 10 o
is positio \Fé‘ dAppmest thiepd sudrretthcarh ahated 8s shovri guﬁ?u-ZBB ThGnetal

t hr ead- msﬁxsvtrnidlceha&e ERR $dA1. P A h 8 until the :
point 17 contact %P &Ié er thregg& éslﬁéfozg\gg g%r’?ﬁo?Z%) ’gpfegﬁra]t’f‘?r%’%teﬁg‘m% the
t hr ead- i nsof FOAPo;0f the, d further into the hole 18, the point 17 .
def or @§ the t hiMadoRb, qs.a vish B us Rl edbritfddOWel P{ng'ﬁ‘}j}g 1?%35& dd of th

ur

t hr ead-i ns 10 '[me gr e%glénsert 10 1's ur ne T Bp?’t’?g?hlé"l‘te 18
until the rf ifications and adaptations may be resorted to without :

departing from the scope and fair meaning of the instant invention as set forth
nereinabove and as described hereinbelow by the claims.




15 surface 21 of the thread-insert 10 is substantially flush W|th e u
surface 22 of the object 12. When the thread-insert 10 is fuIIy hﬁ'éra’agg%%
into the hole 18, the seal 26' is fully formed in the pocket 11 by
distorting the top thread 26 as shown i1 figures | and 1A The thread

insert 10 is now permanently installed in the object. Figures SA and 8B

show a variation fromfigures 1, 1A Sthe insert's 20 included angl ed

i s about 70 V\Qleé as in figures 1, A it was 80. The object includes an
active surfa ng an incl uded angle A preferably of 55. Wen relief
surface 15 e 29 nmost . §.hr ead ace 68.are, mat ed as shown

in figure 88. %ﬁ&meta m%ﬂg lPé‘gvh lgﬁﬂ/segaig)& gch a hreatkiseripndang pe
surface 2bjedtsajst direackinserigis dasested: thareint drampusing@Bbe efepsloé: t hr ead. 25

Mor eowker, having tm&%§%lebed the invention, it should be apparent that

. Numer ous structural fications and adaptations ma¥ be resorted to

wi t hout departing §4 apreidbedde famataletheishgpe pt thecthrerd-inrsert; nvent i on

as set forth herelta pmgema tiflesds irbee hgeei nbel ow by the clains. 12
February 2005 -8 Ejé t hod,.f or ar% di ng a seal
T

fthi@s
between a t hread-i rf %dlﬁﬁg‘%ﬁre%‘gf%ﬁt% H‘?H%@é@qlﬁg%tff i nserted
therein, conprisi ngfurﬂherﬂmepdlrrg‘the&hmﬂl-lmgeﬁmmthelmhétd agisk gethbftowf t he

hol e orratch ape eJ t hreads in

hol e 1 et & gfmsf D ttfealiltisd N HEA%OLARE Lol HARRLAGD ang'la%g]ar 83

further thﬂréaaang’blq@élttlﬁﬂ@aa ¢chharein, gemprisingiol e to cause netal flow 10

Caim2 - A thread-a feeided SRift E%Haug 64l 2 Retagnd éléﬁ%h h &R a?ahﬁ”c?aded
S

bore in an,0 d it is threaded the conpr|5|ng readed
ext endi ng* £ eﬁ drive head along a central axis to a distal end; at |east
one of said shaft tdtrleadsorienc! siddshaficthesidaiddesga arémjd@fmirﬂgEathagﬁS?t er of
sai d q&hr f fel Ni N ALNor di.aneter i d,t.hr egded

15 %Qﬁ%te%% s%ldﬁu {ﬁ%d g‘? fl gl o%t ﬁFr ning a pupo o?lr]i 51'693 %ﬁa Edbt' F@S& to an

shaft and an per SUFTace ex
upper edfbéffo-ﬁﬂ andppes §t1rfa0ﬂ1@>¢tendlrgafmllmmlp@htommdm shisdiang taaparptpieon

t her eof %@@Qﬁ' A cleQUATKL: Sl i upPlr Shrfale SR om a
reference aneS aer end| cful ar alrd 1(‘:ent rgﬁhgxagé sal %Fd}ﬁ%g%l elgéshaft
and 20 a PBYEKLt S3if: &Fg5hsdld aE'et%E% geatenphan 7550 fRRbatl tsferenrel planeaded
shaft angerpendiowl t@editl etraf asisiod sdidatireaded shaft; and

20 a pocket interposed between the upper most thread of said threaded

shaft and the lower portion of said head.

Claim 3 - A pocket portion of a thread-insert interposed between an upper
most thread and a neck portion located under a drive head of said thread-insert,
wherein said upper most thread and said neck portion are in a spaced

25 relationship with a common central axis running therethrough, said neck portion
being formed from an outer cylindrical surface of a diameter d,, said pocket
portion defined by surfaces comprising:

a relief surface that intersects said neck portion with said diameter
of d, at an acute angle and intersects an inner cylindrical surface with a diameter

30 of d, at said acute angle, wherein d, is greater than d, and said cylindrical
surfaces are parallel to said common central axis of said thread-insert and
concentric to each other;

said inner cylindrical surface; and
an upper thread surface at an angle relative to said common central
35  axis of said upper most thread.




Claim3 - A pocket portion of a thread-insert interposed between er
nost thread and a neck portion |ocated under a drive head of sai &?%eg‘p‘&ryz‘ms

thread-insert, wherein said upper m)s_tgthread and said neck portion are in
a spaced 25 relationship with a commn Central axi s runni ng therethrough,

sai d neck port ei.ng forne a indrical surface of a

di ameter di, Q\Oa&np‘g 12@} e mSHhq 8F| g‘é‘ﬂﬁ g %ﬂé‘gshé od ideerminge| j ef
surface tdsad objecebp egiismsti ﬂoneaﬁnmhquﬁinng\hﬁdeamlaﬁdﬂm@dreter OL di at an 20
acute angle a Lnter inn l.i ndri,cal. surface i anmet er

of "2, “at. sar oo E" TRE - ANRRGT or Bl S R pinr e Bk thrisogriop

cyli ndri cfermedrdmed lawer partaen ef said lxaiddsaidrmusp caesingalefanhatiad irs sdid

t hread- | r}ﬁﬁé& and concentric to each other; said inner cylindrical

surface; upper t hr urface at an angl e relative to said conmon
central 35 aXi¥igi6 sdhe g}?ﬁ@i -ingsst of glaimd® wberpispsaidreuspoigFormeddyapm 4 -

-tI)-he rTEEth@%l@f sweif@denthit frﬂéﬁs@@c@ al Iﬂéé:kt rﬂgntdi‘ﬁileﬁ k8%l (?{IVQ ﬁfez:ij)d @afwdrl%@'lﬁaabl ect
said ne 0 [ ui [ eal s attaine

DY i bR s e of e il abad gl Sand Safitt SN dnser c bndenlon

said | O\Amurﬁanetvmhnamﬁamated dfielacht ssial atutel leawhlemjndleﬁs)gﬂmterahanﬂ aﬁ?d 5d
bj rein s _fornme

obj eqly Qe n;mesu;ﬁkatcseg SEUEL 8 Bl AR i P Bl Gt 30T o

by a relle ace sec s a nec por
sai d drl\F@nﬁ@%ltheﬁ othed. di ameter of dl, at an acute angl e, and

Intter sects an ¢ClRARr7 cytlﬁ@@}ueaall?séu[cﬁaﬁﬁggé W}érahg%%& Coyciﬁlfetn ﬂfclhéaﬁ% Surfaces
acute an reater an a

are par aqw‘fﬁ? mﬂ‘?ﬁl%‘rg’éﬁ ?égddmgerd“f‘o%téfb’épaldkﬁfgé&?ﬂﬁ% ed ghaft. concentric to
each ot her. CGim7 - Theahtdudadertnsfedlhing {7 wharéﬂm@awaﬁpeﬂém?d s@@ga}éet

i ncl ydes idfhoU r nmost thread of sai

thregged Ce%ﬁ’éqf&gg%a 1&@&@‘1’@?@?%(353% ﬁsgg) laggﬁ claim?7 wherein said upper
thread surfacélairs EontThet dwread-thserinef daim Bdwleakins saiflacesatexhild® angl e.

aaimo -indli@leliBhglof 556khok (6 LaRAnagtg] n sald cusp exhibits an
i ncl uded angl e_of ]\%n %atlv to sal @éentra axis. Claim 10 - The pocket

portion of cl &AM ¢ pocket portianselelrgn Hwherein the dntessectionfefceaiai t h
sai d di arelief saffactlwath sdidagiabetanef @, aF @t aitd wcpéatésaactusgoatdda@dmt er

PR R A A
t he inner cyllndrlcal surface of said diameter d,, said cutting ring to deform the
material of said object, forming a seal thereby.
Claim 11 - The pocket portion of claim 10 wherein said angle of said upper
thread surface of said upper most thread is 90°.
25 Claim 12 - The pocket portion of claim 11 wherein said acute angle of said
relief surface is 55°.
Claim 13 - The pocket portion of claim 12 wherein said drive head and said
neck portion of the thread-insert exhibit an outer cylindrical surface of diameter
d,, and only one inner cylindrical surface of diameter d, less than d,.
30 Claim 14 - The pocket portion of claim 12 wherein said drive head and said
neck portion of the thread-insert exhibit a plurality of cylindrical diameters d_,
said plurality of diameters d, of a magnitude between d, and d,.
Claim 15 - A thread-insert that forms a seal between itself and a threaded
bore in an object it is threaded therein, comprising:
35 a threaded shaft having first and second ends;



material of said object, formng a seal thereby. daim1ll - The t
portion of claim 10 wherein said angle of said upper thread sur&ggégﬂ?aryzoos
sai d upper nost thread is 90. 25 d ai m?)Z - The pocket portion of claim 11
wherein said acute angle of said rel iéP-surface is 55. daimi13 - The

pocket portion of cI erein _said drive head and said neck portlon

of the thread-inserd é‘i’ﬁ&‘@@ﬁh A pailitiest ead offigid thneaded shefs e dpmetareof d1,

and only a)rjlﬁ)rtlﬁﬂecﬁf salli delvé (lrﬁiadsaéﬁﬁﬁ Qfﬁ dlitamdifhed?, 88SolBaMiddhet30
d ai ocket ﬁlﬁ)ort' on ,of fﬁh ere(%ln said drive head and said

neck portéreag&tﬁ?ﬁ%nlf fef o g3 hatioand 2l ity of cylindrical
di ameters dn, sai ch pilief suifaye ektedldm@ﬁ@m sdiiol thfreadevhginift udd ibkiryseengdl and

d2. Csainm = t e | b en.htself and a
t hr eaded a%(groeutﬁl (gﬁﬁﬁ?egjﬂec%t% ﬁ atcl&ﬁ% geiaéc}zgg?ﬁﬁ el ngﬁéﬁgerr%l?isflﬁs ngs%g _
t hr eaded ‘ifﬁcalfmaﬂ%iﬂhgaldl ctand second ends; 12 February 2005 -10 a drive

head at sal d f@lﬁaﬁ’h d Tfe ﬁﬁbgdlilhge@%e@lasﬁﬁﬂs whdRirf s a0Bb&ler UiamBthOfst | ON
of said d r%, defl ni n n outer Cflgﬁlgﬁ e% aid outer dianeter greater

than any 1@%&*& P4 reI i ef surface extending
from sai d t hr daldad 1§na‘1[he aihcbaidrineers edtddigh 16 wiirdinothcelipbradiBtfe dHtthan

f tionin said
b} a0 d fead e B PARYS Ricad Bl Hapid a%%?ﬁﬁ%ﬂﬁ@?é?ﬁ said outer
dianeter is ddrimed bhe tereadxinsennofickaiet &6 wiersiai theduppes dwrfate ofithem 17 -
The thr e%ﬁréa’l‘ﬁﬁé&fre&fsaﬁi éh% Headksheich %MSMPQ{ ar% l@q SCH'IHJE:P 10 thread

near est said ive tac S salds af aim 18 -- The
t hr ead-i nsert ‘oflg| %‘1‘ sippertef 19];%@'( %m’h‘:&é’é‘ ﬁl t%erm@@a’ﬁ?rﬂéar est

sai d dri \chefheddbyoaﬁaﬁﬁérrﬁ@:hdtes hiadrherl 8 s@ﬁﬂ'cﬁ‘n}ee&@aﬂh%ﬁuﬁ(?ntegr@dmtég -

The t r ai erein said er fined by an
i n'? erl?égl%g?fn@f]e %%etag?r sgﬁug Me% cfal(% iﬁlffaldﬁae%e@# fes S_L§ﬁ ter
great er trhaxityandliginetastod saiock dgwe Headir eaded shaft, but | ess than the

maxi num di amt@ﬁerfZOSam 8. lhge%g Ofgf‘ur ead@%herg Iﬁethtehkgﬁg gu@?a% ofgf\ed alm

19 mherel t he upper sur ace of near est sal rrve
contactst aah&q@aﬁf said drive hgadyrentacissaid sheft atrh@0%tanglad- i nsert of claim 19

wher ei n t he U@ﬁfn]}ﬂlr-f"ﬁlﬁz@ﬂﬂ%aﬂhﬁser?@f E:%ﬁl@:a@ mg&gﬁhga@&rﬂggggﬁﬁhg ort
cont 3= 5a0 shalt &, a0, spgle Less Lheb o Calmdy OGS
Claim 22 - A thread-insert that forms a seal between itself and a threaded
bore in an object it is threaded therein, comprising:
a shaft having first and second ends, the diameter of said shaft
defining an inner cylindrical diameter;

25 a drive head at said first end of said shaft, a diameter of said drive
head defining an outer cylindrical diameter, said outer cylindrical diameter
greater than said inner cylindrical diameter;

a threaded portion of said shaft, beginning below said drive head
and extending to said second end of said shaft; and

30 a cusp between said drive head and said threaded portion, said cusp
formed by the intersection of a relief surface, outwardly projecting from said
inner cylindrical diameter, and said outer cylindrical diameter at an acute angle,
and said cusp defining a cutting ring to deform the material of said object just
outboard of the threaded bore.

35 Claim 23 - The thread-insert of claim 22 wherein said outer cylindrical
diameter is defined by the maximum diameter of said drive head.




bore in an object it is threaded therein, conprising: a shaft ha first
and second ends, the diameter of said shaft defining an inner cﬁ%ﬂ'&?‘t%’&lzoos
di ameter; 25 a drive head at said first_end of said shaft, a diameter of
said drive head def i ni ng an outer cyl ilhdri cal di amet er, sai d outer
cylindrical ter er than said inner cylindri cal di arret er;

t hr eaded port| B 24 aj ii’aqa@'mﬁ@ﬁl‘?frﬁlﬁgl BeWhetsH) thalvpper fietkere gn@e

Sxt endlh nggtr@acsﬁeaie@t@aﬁcmdr@agteaﬂ c&ﬁtdit§§b§<ﬂ%ha@@ﬂa@@° %gltésp bet ween sai d

rive head and-sai a ortion, sai 0 |nt rsectlon
of a relijef SS(I:]?% 251 Eﬁﬁgﬁtﬁa@ ?égcftcﬁ ﬁgdﬁ?’gﬁtrd{ ‘%/ r A ?‘ﬁ’d‘?

di anet er ,thagmtl erdsixmuédrmlheadrconaictajsaaﬁfehdt atan anglkedutsethange, and said

cusp ef i ni ng thd 0 r t 0 st

out bogrd f th(g{ rﬁe%de gl?rggaégg%l?dp&g@q% ﬁ;he?%Pe%d&?dr}g(el??&ﬁ’de {:alai 22

wher ei n SHRESIRR dt @lﬂeﬁ]drbbfcarl infrunediate i dagetemef WdtﬂHVﬁahtfadmt%aidarret er

of said dﬁtétﬁté&ﬁ@t@ dléﬁlet:@fbgﬂéatét tﬁaﬁéaxcﬂal&@ﬂemo%ard Jiog, (U eds danehe Of
claim 16 wher ei eprpe%r rfacle‘l the thread nearest said drive head
it Bl g :

cont act s B&FY" figreheesai m 25 - The thread-insert of claim 16
wher ei n t he upPeim<n { ﬁhe tafeatiFigsert hif&%inﬂﬂﬁﬂﬁdreﬁtaﬂ”@ patesuiead sfohkact s

sal d B0l als A0 800 LRSS HEIANoR0 R B 0T g ead-i nser t - of
aﬁ %? ingjl'é‘fl ned by an

| nt er nedl at e dﬂatfet?& 761‘16 §]altedddns€tte Olﬁeédm %%twdleremt tenepipat siriicandttbe

greater ttH?éthﬁédileé?t'sﬁfﬂaHﬁ’ife ?t%a& %tha%@aétaid sll?éﬁ ﬁi ﬁgngleq\@ssttﬂg? gf@xi mum
di anet er of S%@r drj ve Claim?2 rea nsert cl ai m 19

wherein the upgdmgirt4 r‘%ﬁd“trﬁ’ér ti'@" tfcl’ﬁné%ﬂ Sﬁ@lab%g{eegatsglfcﬁqd,@
cont act s lwak th ahabjecait iattdadedtirreid, ab 21%111 The thread-insert of cl aim

19 rein the ergsur e t he nearest s rjive . h
con}t,\lggt sI sai d sﬁgtl‘ot L %dcﬁb#{eh?‘ggg % He g‘ﬁagé MG Sa“i F‘gﬁ‘gaﬁ‘ﬁ%ert
t hat f or reeing bebdowindong s longatis aadq)ravtdedaadhdntelomrehreada,n object it is
t hr eaded t herei n, I at
one._end. ' ggﬂuﬁd:#%%n%‘él%d E o g.ﬁpaf'ﬁfe %}:{{in&ﬁcggﬁ %&183

id thread ong I't axi's "and provi ded
with intétsft? §aldqdaﬂ«§teﬁat1$fem§ dlosy.de of said drive head, said

cusp rrggns to cmﬁm[)mnteetmé&-?mlh of clah @90Ph&ein b ﬁétsle fdﬁ?@di Ufnlcciﬁ g
R TORHER L TS TGV RTEL Y SR R RO
sai d driead, and wherein said interior threads conform to an internal thread of the
threaded bore.
Claim 31 - The thread-insert of claim 30 wherein the surface of the thread
nearest said drive head contacts said shaft at a 90° angle.
25 Claim 32 - A method for forming a seal between a thread-insert and a
threaded bore in an object it is inserted therein, the steps including:
boring a hole;
cutting the top of the hole to match the shape of the thread-insert;
tapping matching threads in the hole, thereby forming a threaded
30 bore;
seating the thread-insert in the threaded bore; and
causing metal flow in the threaded bore by deforming said object,
said metal flow produced by action of a cutting ring formed by a cusp on an outer
diameter of a head portion of said thread-insert.
35 Claim 33 - A method for repairing a damaged threaded bore in an object
using a thread insert, the steps including:




head, and wherein said interior threads conformto an internal th 6&9 of
the threaded bore. daim31 - The thread-insert of claim30 wheléﬁﬁ Kuaky 2005
surface of the thread nearest said drilée head contacts said shaft at a 90
angle. 25 Caim32 - A nethod for form'fig a seal between a thread-insert

and a threaded bore jin an object it is insertfed therein, the_ steps

i ncl udi ng: boring a&%@lﬂg O‘éttﬁe‘cl‘i?r‘%mﬂ%dt %eﬁe‘i herershereby pravidingiehelgape of
t he t hr eask-groster diamerp pharysatd tdabha@d thi &alisl baref he hol e, thereby formng a
t hreaded 30 bore; seal.ing the thread-insert in,the threaded bore; and
causing metal flow Ciu% l{lﬁgh‘f Eorpe%% g‘8leet°t}§}a§bfqg? ﬁﬁﬂﬁe gg&‘&e‘gﬁ?aé%{n,seﬁs ai d
nmetal flow producedappirg threadeftoaraceivel the thregdfinserednbtheaholes gherebsn

outer 5 dig QhcandreadhRanbi pRrof said thread-insert. 35 Caim33 - A
met hod for re ?r%cng a gama e% th?éaded bore in an object using a thread

insert, the steps if E‘Fa\iﬁﬂﬁége brepdpipgerit jynpots serondanyl threadesliborsiuntdanaged
t hr eaded deategl; thereby providing a hole of greater dianeter than said
damaged t hreaded bagre; cutti the top pf sai.d hole to tch the shape of
the thread-insert; %g‘ﬁb%aaﬂ}%@&t %lcﬁg@gqt\;gto[ SeR? yitﬁ§%3rdteedibprf’he
hol e, therekiyng metar flowy theiebgofotatiyg tdhsed dsdwen ehet fhieattirdgrit Bed the
‘thr qu-i r&%g(?]ﬂdalr&ttﬁré dstﬁ)‘i? y threaded bore until seated; further

a e “1n

threading t read-1 nser o the secondary threaded bore causing netal
flow, thereby for nitAppings Haecade mrtshinghtha Hhreads iafserid dardagdrk thitaded

secondar yhdrhteadethr-B Snsednd tappi ng threads nmatching the threads of said
damaged threaded bore in the thread-insert.




