1. THREAD ROLLI NG TOOL BACKGROUND OF THE I NVENTION 1. FIELD OF THE

| NVENTI ON The present invention is generally related to the field of thread
formation, and, nore particularly, to a thread rolling tool that may be
enployed in form ng threads on various conmponents. 2. DESCRI PTION OF THE
RELATED ART Threaded connections are very conmonpl ace for connecting
various conponents to one another. For exanple, in the oilfield industry,
sections of pipe or tubulars are sonqtines connected to one another by a
t hreaded connection, i.e., a f | t hr eaded connection fornmed on
one end of a pipe, and a pin ?@%ngigﬁpiéagﬁ4g§ﬁﬁection formed on the

ot her end of the pipe, Sections of pipe are coupled to one anot her by

t hese threaded connections. O course, there are many other industries and

applications where thr eafgc m: routinely and wi dely enpl oyed.

There are a variety of welFKHoh mgﬁﬂtﬁmques for formng

. threads onlthe Wﬁw@%reover, the size, shape and
configuration of by such processes nay vary w dely

dependi ng upon tfae particular application .and the anticipated |oading
conditions, |n sUlfePresqRlaventinn dsgenerally relgtedde) theyfield pf thraad ormatien.qind, a
cutting tool is errpbgyed to formthe threads in the conponent, e.g, a
section of™Pieg@ricylarixgtop theged solling) tooh Hwh mey deicrglayedrsoteeming  thrphdsraaf t er |
in sone cases, it is desirable that the nmechanical properties of the

t hreads he WHAYHEWPOBSPiEol d working the threads, i.e., it is desirable to
enhance the nmechani sm properties of the root of the

2. DESCRIPTION OF THE RELATED ART

Threaded connections are very commonplace for connecting'various‘components
to one another. For example, in the oilfield industry, sections of pipe or tubulars are
sometimes connected to one another by a threaded connection, ie., & box (female)
threaded connection formed on one end of a pipe, and a pin (male) threaded connection
formed on the other end of the pipe. Sections of pipe are coupled to one another by
these threaded connections. Of course, there are many other industries and applications

where threaded connections are routinely and widely employed.

There are a variety of well known manufacturing techniques for forming threads
on the various components. Moreover, the size, shape and configuration of the threads
formed by such processes may vary widely depending upon the particular application
and the anticipated loading conditions. In some cases, threads are formed by a process
wherein a cuiting tool is employed to form the threads in the component, e.g., a section
of pipe, using a lathe and known tooling components. Thercafter, in some cases, it is
desirable that the mechanical properties of the threads be enhanced by cold working the

threads, Ze., it is desirable to enhance the mechanism properties of the root of the



2 threads and the various thread surfaces where high stress points could
result in fatigue failure. By cold working the threads, various nechani cal
properties of the thread may be inproved, e.g, hardness, etc. There are
many tools and techni ques on the market for cold working threads. Mst of
such thread rolling tools are designed to fit onto CNC nachines and/or are
designed for use with industry standard thread profiles, e.qg., API
connectors. Figure 1 provides a schenatix exanple of at |east one technique

for cold worgki ads fornmed on a c nent. As depicted therein, a
plurality oftmsc e%%i% %5’%?%}' ”%&5%{1 %‘F@ St‘ﬁﬁ%g8¥ﬁfﬁesérpé’"‘lt%ﬁ’%¢&ﬂt W @Hgisonent
12_ A cold rgll. el .14 having an end . 16 is depicted positioned above the
t hr eads 10, ’gihf'g‘%h%ﬂ%ﬁ?g‘%tﬂ‘iﬂ"ﬁqdé Yasious merRanicak prapprtiesyef thothradamyl e, a
cutting progess th colgg%gll mh&ﬁl 14 may be used to cold work the
t hreads 10- FdE‘BHVﬁ G &raEgss1 B0 herR @ro i) toals and tephnismiepers theimuvlent fom ¢ he
threads 10 su hat thgéend 16, is aligned with the root 18 of a
particul ar tRIYaking thieads  Most of spelsthread rallipeitecds are designeddb dit wotd CBeel -14
(by, for exanple, actuating one or nore levers on the |athe) and the wheel
14 fol | ows (IHEMEEE ndier arp designed fersuseovithindutisy saiddrdtbred popfildsee.gt, YRIads 10
to inprove the nechanical properties thereof. However, in practice, it is
very difficGPEReF®IHrecisely locate the end 16 of the cold roll wheel 14 at
the desired | ocation on the thread profile. Mre specifically, in nost
thread rolling tools, the relative position of the end 16 of the cold rol
wheel 14 relative to a holder (not shown) that is used to secure the cold
roll tool to a nBEhrenkpPYdes 4 sshématisexamifleos at least orgi tegnighe foe xR tviorging hr ead
rolling tools, a machinist nust expend great tine and effort trying to
i nsure t hat thrends dhmmerlsonfa campontrsel Al dicpistegrtberein] y paslityi eMefeimtidalle r oot

depicted threads 10 are formed on a component 12. A cold roll wheel 14 having an end

16 is depicted positioned above the threads 10, After the threads 10 are initially formed

by, for example, a cutting process, the cold rolf wheel 14 may be used to cold work the

threads 10. Ideally, the end 16 of the wheel 14 will be positioned in the threads 10 such

that the end 16 is aligned with the root 18 of a particular thread. Thereafter, force is

applicd to the cold roll wheel 14 (by, for example, actuating one or more levers on the

lathe) and the wheel 14 follows the path of the threads 10 thereby cold working the

threads 10 to improve the mechanical properties thereof,

However, in practice, it is very difficult to precisely locate the end 16 of the cold
roll wheel 14 at the desired location on the thread profile. More specifically, in most
thread rolling tools, the relative position of the end 16 of the cold roll wheel 14 relative
to a holder (not shown) that is used to secure the cold roll tool to a machine tool is fixed.
Thus, in using the existing thread rolling tools, a machinist must expend great time and
effort trying to insure that the end 16 of the whee! 14 is properly positioned in the root

18 of the thread 10. Such efforts may include the use of mitrors and additional lighting



18 of the thread 10. Such efforts may include the use of mrrors and
additional lighting 3 in an effort to insure that the end 16 is properly
| ocated in the root 18 Properly locating the end 16 in the root 18 of the
thread is critical to the cold working operation. Absent proper alignnent,
the cold working process, where pressure on the order of, for exanple,
approxi mately 1000 psi or so is applied to the thread 10 via the wheel 14,
may danmage or destroy the previously fofned thread profiles. For exanple,
- a wheel 14 (iin eﬁaéhed | i es% thﬁi Is msaligned with respect to the root
18 is depi ct!BE"CHORQFrye that the epg, L6 1sqraperly logatada theireet| 18 Reapethnlosntings | s
| ocat ed at 3 $os'§£on relatively far fromthe root 18 of the thread,
appl i cati on B e“iﬂr @ the rqcg 1B REthigiiaresd i gritigal go ity caldrworking operaiiord sAbrat
damage the existing thread profile, At a minimum the cold working process
may not redGPRer ANERRENty iy reld WorkinghBrpcpmomMiere pressutpeom it DEleofof} e wheel
14 is not properly positioned in the threads 10_ Mreover, the positioning
of prior ar tXtRPlE#PPFOIMataly 108 P oF 8o isappled:to e thread Lrviadhe wikel &hymayi ni ti ng
productivity. Lastly, due to the difficult in properly aligning the prior
an thread r@amaggox %ﬂﬁ!m}d@@mﬂbmu’ydbwei thrdad podfiesc eFapfexanmyladiwheed) 14 ghect i ve
end products is increased. The present invention is directed to an
appar at us armiasheddines shat ésrmisalignedyith osspat to theasitt 18 aciepicred in Figuefif acthe of
sone or all of the aforenentioned problens. SUMVARY OF THE | NVENTI ON The
present i nvend i@nf the nsatignedoihdeb14ustinnesmicht b pobifingrelatiobly fit donhy rt@ 18sed i n
formng various threads. In one illustrative enbodi nent, the tool conprises
a tool hol e#€the thrdady applicition afiytedueolocthe GHeeMER] cald @¥oalt thecthyeagOraked to
the boring bar, wherein a position of the cold roll wheel relative to the
tool hol der dathagegthe efistings thchiad @odfilon At & minimum, the cold working process may not

result in the desired finished product if the end 16 of the wheel 14 is not propetly
positioned in the threads 10. Moreover, the positioning of prior art thread rolling tools is
very time consuming, thereby limiting productivity. Lastly, due to the difficult in
properly aligning the prior art thread rolling tool described above, the chance of

producing defective end products is increased,

The present invention is directed to an apparatus and methods for solving, or at

least reducing the effects of, some or all of the aforementioned problems.

SUMMARY OF THE INVENTION

The present invention is directed to a thread rolling tool that may be used in
forming various threads. In one illustrative embodiment, the tool comprises a tool
holder, a boring bar and a cold roll wheel operatively coupled ta the boring bar, wherein
a position of the cold roll wheel relative 10 the tool holder along a first direction is

moveable.



moveable. 4 In another illustrative enbodi nent, the tool conprises a tool
hol der, a boring bar slidingly coupled to the tool holder to thereby allow
novenent of the boring bar in a first direction relative to the tool

hol der, and a cold roll wheel operatively coupled to the boring bar. In
yet another illustrative enbodi nent, the tool conprises a tool holder, a
boring bar that extends through and is slidingly coupled to the tool

hol der to thereby allow novenent of thetboring bar in a first direction
relative to the g@ l; : |.g: l... wheel operatiyvely, coupled to the
boring bar and at Iglléoég?ﬂg{%gatg%oﬁ%gjggif%eﬁ"ft%erto?liecr%frfpi"ifattpual\)‘é’ld%f’éf OfifgEbMor i ng
bar rel ativejj; | . dar ng,the fi.rst directi RI.EF DESCRI PTI ON
“OF TIKE DR%W@E%%H%E? 'r‘fo?%t‘?@n‘“’%@ D ey ‘gv'daﬂvcwmr%f?@? Prng bas in e
following d [ Of ken ., in conjunction wth the acconpanying draw ngs,
i nwhichol i R e‘r°§28ﬁé§¥1"5‘ﬁé‘?eaﬁ°8ﬁ“’u’“{féﬁf‘%‘ W“ﬁdifR@ whedl pperalvelyenupled taviiech:
Figure | isb@dfc matic depiction of an illustrative thread profile in a
cold formng %0l in accordance with prior an techniques, Figure 2 is a
schematic depiction of an illustrative lathe having a thread rolling tool
in accordance with one aspect of the present invention positioned therein.
Fi gures 3A-3C ar variogé_méfm@ of an illustrative thread rolling tool in
accordance with ﬁ'ﬁ@té‘i’ﬂﬁ ilstretrsrembedingng deentool geppris¢sartooltholder, guoesg 4A and
4B are viemgmp one illustrative enbodi mrent of the thread rolling

that extends through and is slidingly coupled to the tool holder to thereby allow
movement of the boring bar in a first direction relative to the taol holder, a cold roll

wheel operatively coupled to the boring bar and at least one projection for limiting travel

of the boring bar relative to the tool holder along the first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be understood by reference to the following description taken
in conjunction with the accompanying drawings, in which like reference numerals

identify like elements, and in which;

Figure 1 is a schematic depiction of an illustrative thread profile in a cold

forming tool in accordance with prior art techniques.

Figure 2 is a schematic depiction of an illustrative lathe having a thread rolling

toal in accordance with ane aspect of the present invention positioned therein.

Figures 3A-3C are various views of an illusirative thread rolling tool in

accordance with one embodiment of the present invention.



tool during the assenbly process. Figures 5A and 5B are illustrative views
of a thread rolling tool in accordance wth the present invention
positioned in a lathe. Wiile the invention is susceptible to various

nodi fications and alternative forns, specific enbodi nents thereof have
been shown by way of exanple in the drawi ngs and are herein described in
detail- It should be understood, however, that the description herein of
specific enbodinments is not intended todimt the invention to the
particular for mf;.di s%l osedd but.on the contrary, the intention is to cover
al | nodi ficationd BB/ 9Busre yicws of ong Wlustrsive gabodimpntiof iewhresd mollinge
spirit and g@iﬁpr.of t he i$venti on as defined by the appended cl ai ns.

DETAI LED DE P BREERTTINPTPIENTI ON || | ustrati ve enbodi nents of the
invention are described below In the interest of <clarity, not all
features of an actual inplenmentation are described in this specification.
It wll of course be appreciated that in the devel opnment of any such

act ual enbodi ment18ures SetnsuEB prepillustetive viewn of pabiead collimcios! mnNgcdrdgicebe made
to achieve the devel opers' specific goals, such as conpliance with

syst em r el at*d@ thgrressncinyention pesitiened icohster ai nts, which will vary from one

i npl enmentation to another. Moreover, it will be appreciated that such a
devel opnment effort m ght be conplex and time-consum ng, but woul d never-
t hel ess be a routine undertaking for those of ordinary skill in the art

havi ng the benef Whilethe iatingonlissuicestibleto variodshfodifiesions ardRuemnkiTorid | now
be described with reference to the attached figures. The words and phrases
used her ei nsPspiiaiethbbdimentighatafdevababnishiven by @a@@f tfumple in the drawings and

are herein described in detail. It should be understood, however, that the description

herein of specific embodiments is not intended to limit the invention to the particular

forms disclosed, but on the contrary, the intention is to cover all modifications, equiva-

lents, and altematives falling within the spirit and scope of the invention as defined by

the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

lustrative embodiments of the invention are described below. In the interest of
clarity, not all features of an actual implementation are described in this specification. Tt
will of course be apprectated that in the development of any such actual embodiment,
numerous implementation-specific decisions must be made to achieve the developers’
specific goals, such as compliance with system-related and business-related constraints,
which will vary from one implementation to another. Moreover, it will be appreciated
that such a development effort might be complex and time-consuming, but would never-
theless be a routine undertaking for those of ordmary skill in the art having the benefit of

this disclosure.



have a neani ng consistent with the understandi ng of those words and phrases
by those skilled in the relevant art. No special definition of a termor
phrase, i.e., a definition that 1is different fromthe ordinary and
customary neani ng as understood by those skilled in the art, is intended
to be inplied by consistent usage of the termor phrase herein, To the
extent that a termor phrase is intended to have a special neaning, i.e., a
meani ng other than that understood by skilled artisans, such a speci al
definition wll exEs%essl‘)/ .set‘Lorth In the specification in a
definitional mannef RTRSE VPN yilh agw brederoiibrdavith refsrence g thet Mtachgdeci al
definition ffor thag:t ermor phrase. In general, the present invention is
directed to '#i%re tf‘?’B"idFiaﬁg POESES yspdthengiyshould hesemiterstnodaind interpkdtedgto
threads. As will be recognized by those skilled in the an after a conplete
readi ng of chage pIMESERE coppiené Reithghe undeesigpdingaritthasn wends and phengestie thogel oy ed
with the foimati'on of a variety of different types of threads on a variety
of diff er entkiilghin the Fleyanteart. sNo Fregial dafindsiopro§a eertn dripheusé, iona dbRuilich that be
considered as |imted to the formation of any particular type of thread on
any parti culiafifferepefrom thoainanicdunisiessry meaing asnindakiood Sy dose Gidgas! y set
forth in the appended clains. Figure 2 is a schematic depiction of an
i 11 ustrativéhd 3t ieingadphita brgineplielh be adnsistat kispe JFeR teAR of PhAGCIFGRANGE Wit h
one enbodi nent of the present invention positioned therein. The | athe 20
i s provi ded theyexteny that adsrampt phrasel iy iraerdied to hiveud shebial mB@RIS 204 ie@ninfe
representative of any of a variety of different types of |athes or Other
machi nery usthér thamthiahindeestdod Hyakitied aftigasich thisﬁéciil QAeRRAbPHAT Eh%xﬁreﬁﬁgd
wor ki ng process on the thread, or a machine that is involved in an
process of e&®lfdrithvir Kienspetificamdsn aTdufmitichliempirRs ek directlydtRNireQilvedfy| d not
be considered as limted in any respect as to the equi pnent or

pravides the special definition for the term or phrase.

In general, the present invention is directed to a thread rolling tool that may be
used in cold working threads. As will be recognized by those skilled i the art after a
complete reading of the present application, the present invention may be employed w-ith
the formation of a variety of different types of threads on a variety of different type
companents. Thus, the present invention should not be considered as limited to the
formation of any particular type of thread on any patticular type of component unless

such limitations are expressly set forth in the appended claims.

Figure 2 is a schematic depiction of an illustrative {athe 20 having a thread
rolling tool 22 in accordance with one embodiment of the present invention positioned
therein. The lathe 20 is provided by way of example only and it should be understood to
be representative of any of a variety of different types of lathes or other machinery used
to initially form a thread prior to performing a cold working process on the thread, or a

machine that is involved in any process of cold working threads. Thus, the present -




met hodol ogi es used in formng the thread unless such limtations are
expressly set forth in the appended clains. As shown therein, the |athe,
20 is conprised of a head stock 24, a chuck 26, a tool post 30, a bed 32,
a cross slide lever 34, a longitudinal slide control 36 and a gear
engagenent | ever 38- Also depicted in Figure 2 is an illustrative workpiece
29, e.g., a section of pipe. The thread rolling tool 22 is secured to the
tool post 30 by a plurality of threadedzpins 3 1. Figures 3A and 3C are
top and sid i bl ectivel of one. i)lustrative enbodinent of the
thread rol | ﬁﬁ‘\éé“?é\%s""é‘g‘? Pk Re Sansiiorra a mitgd By TEpecsanty bnlcauigadnt o ew of
a portion of g fhread rolling tool 22. As shown in these draw ngs, the
thread rol |'Fér%§°‘¥°g)°§fes 22“"{ 12 *JBBW& F@éb"‘%‘f ugfesmsyelbnisations iegxprasslyiRt fontht i s
slidingly cqﬁaled Hﬁg? t ool hoqlder 40. That is, there is a sliding

cl earance bél WESRPEHET elaigns. (i fharvn Abpreipthe lathe 20dy eontpirisedof 4 Ingd Istark 22 t o

al l ow t he bar 4%%%9 slide within the tool bolder 40 in a first direction,
as i ndi cat ed BYHKFPe2 i5hBYL 392 bl Boa criosseslide lemerc4cia fomgitudinal slidtcohtsof 36
approxinateéx parallel to the |ongitudinal axis of the boring bar 42. In
the depi ct ed"%ABEH HEagemeptleveri3go| Albmfiepistedtia Figure Gripan Himetraiive ot al | y
cylindrical body 41 and a cla bl ock 46 that 1is of a generally

rect angul ar 281fabedseutipngf pne.i Thethead ralling ol 22 Bl saturstetonthy RIBERYst Bebyvgen the
moveabl e borinq,bar 42 and the tool holder 40 in a second direction, i.e.,
to limt r8luslinopidhrepdndenias!. bet ween the noveabl e boring bar 42 and the
tool hol der 40 around the longitudinal axis of the boring bar 42, Al so,
projections 48, i.e., screws, are provided to limt relative |ongitudinal
‘nmovenent of the noveable boring bar 42 relative to the tool holder 40 in
the first directFigies Bd amb 30| dragop and \sidecviws]i iegiettively) &fSeHeCliEstdBve ar

| ocated in position so as to limt the relative travel between the noveabl e

boring bar cmbodiment tofidhe totadirollvgriodR2adiendgsetl heref, r Bigusdi 3264 APBnififed O

approximately 1-2 inches, O
view of a portion of the thread rolling tool 22. As shown in these drawings, the thread
rolling tool 22 is comprised of a moveable boring bar 42 that is slidingly coupled to a
tool holder 40. That is, there is a sliding clearance between the tool holder 40 and the
moveable boring bar 42 to allow the bar 42 to slide within the tool holder 40 in a first
direction, as indicated by the double arrow 60, i.e., in a direction that is approximately
parallel to the longitudinal axis of the boring bar 42. In the depicted embodiment, the
tool holder 40 is comprised of a generally cylindrical body 41 and a clamp block 46 that
is of a generally rectangular shape. A key 44 is used to limit relatjve movetnent between
the moveable boring bar 42 and the tool holder 40 in a second direction, Zec., to limit
rotational movement between the moveable boring bar 42 and the tool holder 40 around
the longitudinal axis of the boring bar 42, Also, projections 48, ie., screws, are
provided to limit relative longitudinal movement of the moveable boring bar 42 relative
to the tool holder 40 in the first direction. In one illustrative cmbodiment, the screws 48

are located in position so as to limit the relative travel between the moveable boring bar

42 aud the tool holder 40 along the first direction 60 to approximately 1-2 inches, Of




8 course, the limt of this travel may be adjusted dependi ng upon a
particul ar application. In the depicted enbodi nent, the clanp bl ock 46 has
a generally rectangular configuration to facilitate securenment of the
thread rolling tool 22 to the tool post 30 on the lathe 20 via the
threaded pins 31. O course, as will be recognized by those skilled in the
art, this particular configuration may be varied dependi ng upon, for

exanpl e, the configuration of the machigie that enploys the thread rolling
tool 22 of the present _inventions. That is, other nechanisnms may be

provi ded t o TOHSGrte IMEof g trayal aray becdiusted depending 2pomapeieulsoppliationo a
machi ne, e.qg., |athe 20, that may be enployed in using the present

i nvention. %ﬁe“‘f’hf’%ﬂ“ﬁ atmhodimenso the Zldmgy thusk d®nimsi 8 egenaralipl chcrangdlarwheel
50 having an end 51, a piston 52, a dowel pin 54 that connects the wheel
50 to the pit%nbgurgmn te fasiliatoseduremant pf the Bfeddmalling $oal 22 do the tddl woit I0ha
vertical novenent of the piston 52 and an O-ring 58 that provides the
necessary sdbg lather20naithe whrieadefl Ipinsd 1e il amese, dsiwitl be revogsiedd by veddkiled. The
noveabl e boring bar 42 has an internal passageway 62 fornmed therein and a
pressure gamye w3 thispatabirednfiguratvn mayeoaied degontiag Rpbn, 48r extiglehidr aul i
fluid within the internal passageway 62 transmts tﬁe pressure acting on
the wheel 5@otfigurdtien pifetss uiaehing abigeerfiloys Tthe Shrddd fSlliiE ¥R L2 R @D PRLURT DY a
machi ni st. Figures 4A and 4B are various views depicting the assenbly

sequence of ifvestionshThaids, cdher ink@hdrdms M2y bpraGiaey an&ee Waf e BREdSBINAET Ment
of the present invention. As shown in Figure 4A, a slot 66 is forned in

the noveabl ¢odb@? imag beaecudet RLImacHiny 44 lithe 20) At bla9 MR Eulphiief iusind e ST 2€
and configuration of the key 44 and slot 66 may vary depénding upon the
desired apppteeait imvBatidnn one il |l ustrative enbodi nent, the key 44 may

The thread rolling tool 22 further comprises a cold roll wheel 50 having an end
51, a piston 52, a dowel pin 54 that connects the wheel 50 to the piston 52, a piston limit
pin 56 that is used to limit the vertical movement of the piston 52 and an O-ring 58 that
provides the necessary seal for hydraulic fluid employed in the present invention. The
moveable boring bar 42 has an internal passageway 62 formed therein and a pressure
gauge 63 is coupled to the moveable boring bar 42. The hydraulic fluid within the
internal passageway 62 transmits the pressure acting on the wheel 50 to the pressure

gauge 63, This pressure may be observed by a machinist.

Figures 4A and 4B are various views depicting the assembly sequence of the
thread rolling tool 22 in accordance with one embodiment of the present invention. As
shown in Figure 4A, a slot 66 is formed in the moveable boring bar 42 and a key 44 is
positioned therein The size and configuration of the key 44 and slot 66 may vary
depending upon the desired application. Tn one illustrative embodiment, the key 44 may

be approximately four inches in length (along the axial direction of the moveable boring



be approximately four inches in length (along the axial direction of the
noveabl e boring 9 bar 42) and its surface 44A may protrude above a surface
42A of the noveabl e boring bar 42 by a di stance of approxi mately one-hal f
inch. Aslot 68 is formed in the too] holder 40 and is adapted to receive

the key 44 positioned therein. The use of the key 44 I|imts relative
novenment of the noveable boring bar 42 and the toot holder 40 in a given
direction, i.e., the key 44 limts relatgve rotational novenent between the

tool holder 40 and the noveable boring bar 42. As indicated in Figure 4D,
after the touvir 48barddts scfagesdd A maparotyudoabore oveficadh of the nkevpable boring

protrusions, i.e., screws 48, may be secured in place at the desired
| ocati on to hdnd2diyya distande ofreppredmatelycoreriaifdhchb eAvabe 68t ik donmed dalttiectoblor i ng
bar and the tool holder 40 in a first direction, e.g., in a |ongitudinal

di recti on t hatlder 40 ambis mdagiterbtoabgeiyeathakéyed4 pusttional thenaimi tThd usadf theckey 48  t he
noveabl e boring bar 42. The operation and use of the thread rolling tool 22
of the presdirity relativé movenvint bf the exveeblelgs iy btk andtthetasthofder 40 indigivéng t he
course of assenbly of the thread rolling tool 22, hydraulic, fluid wll be

i ntroduced idifetidr)fe.| Mt REYM lipAs Sl@BNAYELIER] Rbvériiit baVeen th¥ kéd] RAIBAI 400
provi ded for the protrusions 48, e.g., screws, and/or the opening provided

to allow fl Uind tROMGWAbRBOHAE biY 41 AB e daBASH FRuBPA Qa8 B the t¥Ritoflet X0 ist he
screws 48 will be used as a neans to fill and bleed off air within the

i nternal pagwageN@ysifencdddérahe kéjesa, Biro%ﬁxﬁlﬂné@e.?zfcgé\ﬂeisf RbF B sl 'irngaéeoot 22.

Once the systemis properly filled with hydraulic fluid, it nay be

posi tioned g8 the sk &Olocdtidn ito 2kréby linil kiedreRevd favel BitivEsh A nfREabdBrorfly  Shown

therein, the thread rolling tool 22 is secured within the tool post 30 of

the lathe, 3@r aNd the@odl hillddr i40YinOf ﬁisha&ec%ﬁ,l @};r.[l%n4§ Iénéjtua-ihﬁ ditdchariade Rins 3 1

engage the clanp block 4 6 on the tool holder 40, course, as indicated
before, the spafokintadi@parfRE DAdRIsBR AR indPIXTESF the moveable boring bar 42.

The operation and use of the thread rolling tool 22 of the present invention will
now be described. At some point during the course of assembly of the thread rolling
tool 22, hydraulic fluid will be introduced into the internal passageways 62 of the tool,
via openings provided for the protrusions 48, e.g., screws, and/or the opening provided
to allow fluid communication with the pressure gauge 63. Typically, the screws 48 will
be used as a means to filf and bleed off air within the intemal passageway 62 and/or the
piston 52 of the thread rolling tool 22, Once the system is properly filled with hydraulic
fluid, it may be positioned in the tool post 30 as indicated in Figures SA and 5SB. As
shown therein, the thread rolling tool 22 is secured within the tool post 30 of the lathe 20
via a plurality of threaded pins 31. The threaded pins 31 engage the clamp block 46 on
the tool holder 40, Of course, as indicated before, the particular mechanism and manner
by which the tool holder 40 is secured to the lathe 20, or any other type of machinery,

may vary depending upon the particular application.



by which the tool holder 40 is secured to the | athe 20, or any other type
of machinery, may vary dependi ng upon the particular application. 10 Once
the thread rolling tool 22 of the present invention is properly positioned
in the lathe 20, the machinist then advances the end 51 of the cold rol
wheel 50 to a point where it is proximate a previously forned thread
profile. By increnmental actuation of wvarious control |evers on the |athe
20 and/or movement of the noveable boring bar 42, the end 51 of the cold
roll wheel 50 nmay be brought into eng enent mnth previously forned
threads on the wdepthechreadrolingtopb2 hfglh¢ aresent fyentionds ﬂmeréwmmomsdwgl t ool
22 of the present invention allows relative novenent, e.g., in a

| ongi t udi nalthellathec20; the mashinige then adyancesghel endof | ofitheedld Gh) Hi’ml fito a paitt hol der
40, the end 51 of the wheel 50 can nove (in a lateral direction) so that
it may tend wieraittis pmixingaté a poeviduslyplooped thpead iprafidn  Biy titkremenital actuatiarael
profile, i.e., the end 51 may be positioned at the root of the thread prior
to begi nni ngriomd chnwol leversg oo peer lathe @0 and/ b mevamint ofithe inlveredbdd baririgband?,uat ed
to apply pressure to the end 51 of the wheel 50, the self-alignnment forces

tend to becaheegl £hbEthe cblderoll wivel SE gy bt bedughdinteagdagemdne with sasbulsigwar d
the root of a particular thread profile due to the various tapered

surfaces. Thoau@hthieads dfthd Werkpiees 281t Dudnadtd facrthattikathead rdllingabolt2esf@rl d rol |
wheel 50 may be nore quickly and properly positioned at the desired

| ocati on priésehtOinbagibnRilogs edddtive MOVdrieRg «gPehat loggifudidal Girédioh heetaédnoved
rel ative | ongitudinal novenent between the cold roll wheel 50 and the tool

hol der 40, tthecdM Riewkeel S i the fook BAIREER), the¥RE B BI Gk whiel 5082 nlove (iRGat e and
position the end 51 of the cold roll wheel 50 at the desired location. In

\tl\;. 2 tne this ilgeraPuREHEENS Bt il g tdodablakirARCHRE R opL JsiibR wildH aRd
' thread profile, i.e., the end 51 may be positioned at the root of the thread prior to
beginning cold working operations. Moreover, as the lathe is actuated to apply pressure
to the end 51 of the wheel 50, the self-alignment forces tend to become greater, i.e., the
end 51 would tend 1o be biased toward the root of a particular thread profile due to the

various tapered surfaces,

Through use of the present invention, the end 51 of the cold roll wheel 50 may
be more quickly and properly positioned at the desired location prior to beginning cold
working operations, Due to the allowed relative longitudinal movement between the
cold roll wheel 50 and the tool holder 40, the present invention enables a machinist to
readily locate and position the end 51 of the cold roll wheel 50 at the desired location.

In turn, this improves manufacturing inefficiencies and leads to reduced waste.

The present invention is directed to a thread rolling tool that may be used in
forming various threads. In one illustrative embodiment, the tool comprises a tool

holder, a boring bar and a cold roll wheel operatively coupled to the boring bar, wherein



The present invention is directed to a thread rolling tool that may be used
in formng various threads. In one illustrative enbodi nent, the tool
conprises a tool holder, a boring bar and a cold roll wheel operatively
coupled to the boring bar, wherein Il a position of the cold roll wheel
relative to the tool holder along a first direction is noveable. In
another illustrative enbodi ment, the tool conprises a tool holder, a boring
bar slidingly coupled to the tool holdegr to thereby all ow novenent of the
boring bar in a. first direction relativé to the tool holder, and a cold
rol | wheel oh8PUEINEY theslibraliqwhes! rtativebior the godd dibldet Blodgl FBOBRRFion is
illustrative enbodi nent, the tool conprises a toot holder, a bearing bar

t hat extend§“?ﬁ?@6gh and is slidingly coupled to the tool holder to thereby
al | ow novenent of the boring bar in a first direction relative to the too
hol der, a cold roll wheel operatively coupled to the boring bar and at

| east one projection for limting travel of the boring bar relative to the

tool hol der al ondn edvther ilhstratiliereatbbitiorent, TRaoMRdlripFbls atoQ TRRILE qg;aﬁg gi,scl osed
above are illustrative only, as the invention may be nodified an

practiced i ilidinglyeoepied buthe agulihokdet 04 (HERDP ALISW HRRRMER oft 2 kijlled in
the art having the benefit of the teachi ngs her ei n. FO?’ tgig‘?r%&eéﬁarﬁlﬁg

process st effisstdgectioorélaiahovie toByhohRr, k8 b RELIFTE b ' S 49
Furthernore, no limtations are intended to the ﬁg?g%%éﬁ%ﬁ&%%ﬁgg?%%tion or

desi gn her eborigdimnn, ot her than as described in the clains below. It is
therefore evident that the particul ar enbodi nents disclosed above may be
altered or nodified and all such variations are considered within the
scope and spirit of the invention. Accordingly, the protection sought

herein is as setln yet another illustrative embodiment, the tool comprises a tool holder, a
bearing bar that extends through and is slidingly coupled to the tool holder to thereby
allow movement of the boring bar in a first direction relative to the tool holder, a cold
roll wheel operatively coupled to the boring bar and at least one projection for limiting

travel of the boring bar relative to the tool holder along the first direction.

The particular embodiments disclosed above are illustrative only, as the
invention may be modified and practiced in different but equivalent manners apparent to
those skilled in the art having the benefit of the teachings herecin. For cxample, the
process steps set forth above may be performed in a different order. Furthermore, no
limitations are intended to the details of construction or design herein shown, other than
as described in the claims below. It is therefore evident that the particular embodiments
disclosed above may be altered or modified and all such variations are considered within
the scope and spirit of the invention, Accordingly, the protection sought herein is as set

forth in the claims below.



forth in the clains below 12 CLAIMS WHAT IS CLAIMED: 1. Athread rolling
tool, conprising: a tool holder; a boring bar; and a cold roll wheel
operatively coupled to said boring bar, wherein a position of said cold
roll wheel relative to said tool holder along a first direction is

noveable. 2 The thread rolling tool of claim1, further conprising neans
for limting novenent of said cold roll wheel relative to said tool hol der
along said first direction. 3_ The thrqu rolling tool of claim1l, further
conprising nmeans for limting novenent Of said cold roll wheel relative to
said tool holder in a second directi c€LAAMSThe thread rolling tool of claim

1, further conprising, a piston operatively coupled to said cold roll
wheel ; and awgb'gi% AJhilJ®E for deternmining a pressure applied by said cold
roll wheel, 5. Athread rolling tool, conprising: a tool holder; a boring
bar slidingly coupled to said tool holder to thereby all ow novenent of
said boring bar in a first direction relative to said tool holder; and a
cold roll wheel dperati thehd raliigabeldcdmprisiigd boring bar. 13

a tool holder;

a boring bar; and

a cold roll wheel operatively coupled to said boring bar, wherein a position of

said cold roll wheel relative to said tool holder along a first direction is

moveable.

2 The thread rolling tool of claim 1, further comprising means for limiting

movement of said cold rolt wheel relative to said tool holder along said first direction.

3. The thread rolling tool of claim 1, further comprising means for limiting -

movement of said cold roll wheel relative to said tool holder in a second direction.

4. The thread rolling tool of claim 1, further comprising:
a piston operatively coupled to said cold roll wheel; and

a pressure gauge for determining a pressure applied by said cold roll wheel.,

5. A thread rolling tool, comprising;

a tool holder;

a boring bar slidingly coupled to said tool holder to thereby allow movement of
said boring bar in a first direction relative to said tool holder; and

a cold roll wheel operatively coupled to said boring bar.



6, The thread rolling tool of claim5, further conprising at |east one
projection for limting travel of said boring bar relative to said tool

hol der along said first direction. 7. The thread rolling tool of claimb5,
wherein said boring bar extends through said tool holder and is coupled
thereto by a key. 8. The thread rolling tool of claim7, wherein said key
is positioned in a first slot fornmed in said boring bar and a second sl ot
formed in said tool holder. 9. The threagl rolling tool of claimb5, further
conprising a key that couples said boring bar to said tool holder to
thereby limt novenment of said boring bar relative to said tool holder in
a second directign. 10 _The thread rolling tool of claim35, wherein said
tool hol der - conpPi ses 8¢ Wyestbralfipg teq)) Pfhﬁgl"é:asl: fydhari enmpsising aatr lsest aovgul ar
clanp bl ock cqupled tQ said cylindrical section. 11. The thread rolling
tool of cl aiPhviestiop dpr Weiting dfaypl afi sayt boringgias relativege saiditoa| holdvp slohgdailo sai d
cold roll wheel; a pressure gauge; and an internal passageway formed in
sai d boring 6ddirediong i nt ernal passageway adapted to be filled with a
hydraulic fluid, 14 12, A thread rolling tool, conprising: a tool holder;
a boring bar that extends through and is slidingly coupled to said tool

hol der to thereby all ow novenent of said boring bar in a first direction
relative to 7. The thread rolling tool of claim 5, wherein said boring bar extends

through said tool holder and is coupled thereto by a key.

8. The thread rolling tool of claim 7, wherein said key is positioned in a first

slot formed in said boring bar and a second slot formed in said tool holder.

9. The thread rolling tool of claim 5, further comprising a key that couples
said boring bar to said tool holder to thereby limit movement of said boring bar relative

to said tool holder in a gecond direction.

10.  The thread rolling tool of claim 5, wherein said tool holder comprises a
generally cylindrical section and a rectangular clamp block coupled to said cylindrical

section.

11. The thread rolling tool of claim S, further comprising:

a piston operatively coupled to said cold roll wheel;

a pressure gauge; and

an internal passageway formed in said boring bar, said internal passageway

adapted to be filled with a hydraulic fluid.



said tool holder; a cold roll wheel operatively coupled to said boring bar;
and at | east one projection for limting travel of said boring bar relative
to said tool holder along said first direction. 13. The thread rolling
tool of claim 12, further conprising a key that couples said boring bar to
said tool holder to thereby limt novenent of said boring bar relative to
said tool holder in a second direction. 14 The thread rolling tool of
claim 12, wherein said tool holder conpgises a generally cylindrical
section and a rectangul ar clanp bl ock coupled to said cylindrical section.
15. The thread rd%l i nd thiged ralingdpeli gampisingiur t her conpri sing- a pi ston
operatively coupled to said cold roll wheel; a pressure gauge; and an

i nternal passagewdselhelde®ed in said boring bar, said internal passageway
adapted to be filled with a hydraulic fluid. 16. Athread rolling tool,
conprising: a toalboting barthatlestends thoough@nd és slidingly enupled de sdithtalifoldentd i s
slidingly coupled to said tool holder to thereby all ow novenent of said
boring bar in a firstthdiebpatiowmavemertiof sait boriggbat it o dirst ik clion;relativabd r ol |
wheel operatively coupled to said boring bar, at |east two projections for
limting travel of sasaildfeorhddprpar relative to said too

a cold roll wheel aperatively coupled to said boring bar; and
at least one projection for timiting travel of said boring bar relative to said tool

holder along said first direction.

13.  The thread rolling tool of claim 12, further comprising a key that couples
said boring bar to said tool holder to thercby limit movement of said boring bar relative

to said tool holder in a second direction,

14, The thread rolling tool of claim 12, wherein said tool holder comprises a
generally cylindrical section and a rectangular clamp block coupled to said cylindrical

section.

15, The thread rolling tool of claim 12, further comprising:

a piston operatively coupled to said cold roll wheel;

a pressure gauge: and

an internal passageway formed in said boring bar, said intemal passageway

adapted to be filled with a hydraulic fluid.

16. A thread rolling tool, comprising;

a tool holder;



hol der al ong said first direction; and a key that couples said boring bar
to said tool holder to thereby Iimt novenent of said boring bar relative
to said tool holder in a second direction. 17. The thread rolling tool of
claim 16, wherein said tool holder conprises a generally. cylindrical _
section and a rectangul ar clanp bl ock coupled to said cylindrical section.
18. The thread rolling tool of claim16, further conprising: a piston
operatively coupled to said cold roll wheel; a pressure gauge; and an

i nternal passageway fornmed in said boring bar, said internal passageway
adapted to be fi kibetngbatthat extendatirushiand jigslidingly coupled to said tool holder to

thereby allow movement of said boring bar in a first direction relative fo
said tool holder;

a cold roll wheel operatively coupled to said boring bar;

at least two projections for limiting travel of said boring bar relative to said tool
holder along said first direction; and

a key that couples said boring bar to said tool holder to thereby limit movement

of said boring bar relative to said tool holder in a second direction.

17.  The thread rolling tool of claim 16, wherein said tool holder comprises a
generally cylindrical section and a rectangular clamp block coupled to said cylindrical

section.

18.  The thread rolling tool of claim 16, further comprising:

a piston operatively ¢oupled to said cold rofl wheel;

a pressure gauge; and

an internal passageway formed in said boring bar, said internal passageway

adapted to be filled with a hydraulic fluid.



