O Thread Rolling Tool Background of the Invention 1. Field of the

I nvention The present invention is generally related to the field ofthread
formation, and, nore particularly, to a thread rolling tool that may be
enployed in form ng threads on various conmponents. 2. Description of the
Rel ated Art Threaded connections are very commonpl ace for connecting
various conponents to one another. For exanple, in the oilfield industry,
sections of pipe or tubulars are sonetines connected to one another by a

t hreaded connection, i.e. a box (female) threaded connection fornmed on one

end of a pipe, and a pin (nale) me%%%nggg?cti on formed on the other

end of the pipe. Sections of pip to one anot her by these
t hreaded connections. O course, there are many other industries and
applications where threaded connections are routinely and w dely enpl oyed.
There are a variety of well known manufacturing techniques for formng

threads on the various conpopept LERY G venﬁ&? si ze, shape and
configuration of the threads ma%—mér‘m‘messes may vary w dely
dependi ng upon the particular application and the 0
1. Field of the Invention
The present invention is generally related to the field of thread formation, and, more
particularly, to a thread rolling tool that may be employed in forming threads on various

components.

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, i.e. a 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 fhese threaded
connectidns. 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




2 anticipated | oading conditions. In sone cases, threads are forned by a
process wherein a cutting tool is enployed to formthe threads in the
conponent, e.g. a section of pipe, using a |lathe and known tooling
conponents. Thereafter, in some cases, it is desirable that the nechanical
properties of the threads be enhanced by cold working the threads, i.e. it
Is desirable to enhance the nmechani sm properties of the root of the
threads and the various thread surfaces ere high stress points could
result in fatigue failure. By cold mor%%ng the threads, various nechani cal
properties of the thread may be inproved, hg har dness, etc. There are
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such thread rolling tools are designed to fit onto CNC machi nes and/ or are

desi gned f:@ﬂ‘tmg'&ﬁ)]YM&hbloieﬂ%’%rﬁﬂth@tﬂﬁ@%rlﬁtﬂéUo%%nE}{toé glzﬁs%cu@n & pipd; bising
connectors. FI gure 1 proovides a schematic exanple of |'east ‘oné technique

or co | threa ormed on a_conponent. eplcte therein, a
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12. A cold roll wheel 14 having an end 16 is depicted positioned above the

threads ltheckdnical piopertichoeausthididane enhiricbd by \eolPwaBEnPYhe thi¥ads, 9%afmte, a

cutting process, the cold roll wheel 14 may be used to cold work the

threads 1 eal | 6 of the wh osi.tioned in the
thr oads 18° %@bﬁ &5@%3&% d*f’@m} groa?ﬂﬁﬁeﬁ%r%w be lasftd%fgdahe vgrious
particular thread. Thereafter, force is applied to the cold roll wheel 14
(by, for thremjsuefaceathend higigsteosepointsrould resittdh fatighe filard. Byo)d wodkidgiRe Wwheel
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threads, various mechanical properties of the thread may be improved, e.g. hardness, etc.

There are many tools and techniques on the market for cold working threads. Most of such

thread rolling tools are designed to fit onto CNC machines and/or are designed for use with

industry standard thread profiles, e.g.- API connectors.

Figure 1 provides a schematic example of at least one technique for cold working
threads formed on a component. As depicted therein, a plurality of schematically 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 roll wheel 14 may be used to cold work the threads 10.
Tdeatly, 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 applied 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.



follows the path of the threads 10 thereby cold working the threads 10 to
| nprove the nechanical properties thereof. 0 3 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. 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 machine tool is fixed. Thus®in wusing the existing thread
rolling tools, a machinist nust expend great tinme and effort trying to
ensure that the end 16 of the wheel 14 is properly positioned in the root
18 of the t hreddowaer, isprdstied, fitds very difficuliio pregisely huratesthe edd 16 ofithe @ ldrsdl
additional lighting in an effort to ensure that the end 16 is properly

| ocated i : ' e 16 i n.the .root .18 of the
t hread isr\ztriéiéfiligﬁhteé& Flﬁ%@gﬁy nel/\%rlr ﬁ%ﬁfd}eggg?@?b%r%g%eg@}c ’d'bg?osﬁhlrﬁaﬁ!rrent,
the cold wgrking process, m/(]-grefpressure on the order of, for exanple,
appr oxi nat"@ply‘g@?%%'lﬂa‘i refatipopositin of she end 160 f thepioldem ltwheehiet fehatieath doldéra t he
wheel 14, may damage or destroy the previously fornmed thread profiles. For
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the root 18 is depicted In Figure 1. e end msal i gied wheel
14 is located at a position relatively far fromthe root 18 of the thread,
appl i cat i S¥f8rtheexastingthreadraliing taplsca machiniss raust expeod igraahtime hnd effert trxingdanage
t he existing _

to ensure that the end 16 of the wheel 14 is properly positioned in the root 18 of the thread

10. Such efforts may include the use of mirrors and additional lighting in an effort to ensure
that the end 16 is properly located 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 alignment, the cold
working process, where pressure on the order of, for example, approximately 6.9MPa
{1000 psi) or so is applied to the thread 10 via the wheel 14, may damage or destroy the
previously formed thread profiles. For example, a wheel 14 (in dashed lines) that is
misaligned with respect to the root 18 is depicted in Figure 1. If the end 16 of the
misaligned wheel 14 is focated at a position relatively far from the root 18 of the thread,
application of pressure to the wheel 14 to cold work the threads may damage the existing
thread profile. At a minimum, the cold working process may not result in the desired
finished product if the end 16 of the wheel 14 is not properly positioned in the threads 10.
Moreover, the positioning of prior art thread rolling tools is very time consurning, thereby
limiting productivity. Lastly, due to the difficulty in properly aligning the prior art thread

rolling tool described above, the chance of producing defective end products is increased.



thread profile. At a mninmm the cold working process may not result in
the desired finished product if the end 16 of the wheel 14 is not properly
positioned in the threads 10. Moreover, the positioning of prior art
thread rolling tools is very tine consumng, thereby limting
productivity. Lastly, due to the difficulty in properly aligning the prior
art thread rolling tool described above, the chance of producing defective
end products is increased. 0 4 The presen? invention is directed to an
appar atus and nethods for solving, or & |east reducing the effects of,
some or all of the aforenentioned problens. Sunmary of the Invention The
present i nvent Thapiesent inventiceds directed thap apparatut amignéthods tHhwiving yr ftdeassed i n
formng various threads. According to the invention there is provided a

thread rolly 00| oIFL I Si Ng: tool hol.der, a,poring bar; a cold roll
wheel opelr“i'éti;u ?@%ﬁe e(%ﬁ%lo Ot"ge %‘gé}lld) fgl&?igfﬁﬁenbegb?nﬁ%%ﬁﬂma position of said
cold roll wheel relative to said tool holder along a first direction is
noveabl e; and neans for limting novenent of said cold roll wheel relative

to said tool holder along said first direction.
Summary of the Invention

The present invention is directed to a thread rolling tool that may be used in forming

various threads.

According to the invention there is provided a thread rolling tool, comprising:

a tool holder;

a boring bar;

a cold roll wheel operatively coupled to said boring bar, wherein a position of said
cold roll wheet relative to said ool holder along a first direction is moveable; and
means for limiting movement of said cold roll wheel relative to said tool holder

along said first direction.

| The invention also relates to a thread rolling tool, comprising:
a tool helder;
A boring bar slidingly coupled to said tool holder to thereb:;/ aliow movement of said
boring bar in a first direction relative to said tool holder;
a cold roll wheel operatively coupled to said boring bar; and

at least one projection for limiting travel of said boring bar relative to said tool



The invention also relates to a thread rolling tool, conprising: a tool

hol der; 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

hol der; 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 0 5 holder along said first dirgction, and thereby limt

novenent of the cold roll wheel relaiiye to the tool holder in said first
direction. The invention further relates to a thread rolling tool,

conprising: a,tgol .holder. A.boring t hai. extends t u a LS

S TH ngl v 2 ouphtfie 9% frstiraelimitherePRlimE i Ement ot fe Sl atl whéda o
boring bar in a first direction relative to said tool holder; a cold roll
wheel oper ati vedigtiveao pheo! holder il shidrfirstgiideation. at | east two projections for
limting 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 limt novenent of

The invention further relates to a thread rolling tool, comprising:

a tool holder;

A boring bar that extends through and is slidingly coupled to said tool holder to
thereby allow movement of said boring bar in a first direction relative to 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.

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:

F ighre 1 is a schematic depiction of an illustrative thread profile in a cold forming

tool in accordance with prior art techniques.



said boring bar relative to said tool holder in a second direction. Brief
Description of the drawi ngs The i nvention nay be understood by reference to
the foll ow ng description taken in conjunction with the acconpanyi ng

drawi ngs, in which like reference nunerals identify like elenents, and in
which: Figure 1 is a schematic depiction of an illustrative thread profile
in acold formng tool in accordance withy,prior art techniques. 0 6
Figure 2 is a schematic depiction of an illustrative |athe having a thread
rolling tool in accordance with one a§%ect of the present invention
positioned therein. Figures 3A-3C are various views of an illustrative

thread rol | i ng Rigee 2iina schematdadapictioniof an dlvstrativs datherbaning s thread nofling son!

invention. Figures 4A and 4B are views ofone illustrative enbodi nent ofthe

thread rolih bi@rd6d with'oht AshecDSF 8BS ?Fé?&itﬁn&ﬁﬁ&r?ﬁésitiﬂ Yp&ginSA and SB are

illustrative views of a thread rolling tool 1n accordance with the present

i nvention positioned in an lathe. Wiile the invention is susceptible to
various nodifications and alternative forns, specific enbodi nents thereof
have been shown by way of exanple in the drawi ngs and are

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

with one embodiment of the present invention.

Figures 4A and 4B are views of one illustrative embodiment of the thread rolling tool

during the assembly process.

Figures 5A and 5B are illustrative views of a thread rolling tool in accordance with

the present invention positioned in an lathe.

While the invention is susceptible to various modifications and alternative forms,
specific embodiments thereof have been shown by way of example 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 invention is to cover all modifications, equivalents, and alternatives

falling within the scope of the invention as defined by the appended claims,

Detailed Description of the Invention

[Hlustrative embodiments of the invention are described below. In the interest of



herein described in detail. It should be understood, however, that the
description herein of specific enbodinents is not intended to limt the

i nvention to the particular forns disclosed, but on the contrary, the
invention is to cover all nodifications, equivalents, and alternatives
falling within the scope of the invention as defined by the appended
clains. Detailed Description of the Inventgon Illustrative enbodi nents of
the invention are described below. In Lﬁe interest of O 7 clarity, not al
features of an actual inplenmentation are described in this specification.

It wll of course be ap eciated that ipn the, deyel Qpnent of any suc
actual enf Fi‘hﬁ?ft? m@ﬁr@ﬁ@m natiopatedsseniedan ¢rbiopy B Wike ade
to achi eve the devel opers specific goals, such as conpli ance W th
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i npl ementation to anhother. Mreover, it will be appreciated that such a

devel opnent effaort m ght, be .conpl ex and tinme-gons but
nevert hel ggele%ntamquiﬂﬁéeﬂﬁag?@ |tﬁd'“4‘38rt° peliew ?éﬁ%?qpm/ sgw#q £9885:t he
art having the benefit of this disclosure. The present invention will now

be descri bath aido gﬁridér@iﬂi:@stdm-fdlﬁe@hﬁdibﬁbﬁ&sﬂﬂaw%onstfﬁhﬁs,\/\mﬁdswﬂhﬁhrﬁhr ases
used herein should be understood and interpreted to have a neani ng

consistent. with the under.standi ng of those wards, d phras t hose
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ie. adefinition that is different fromthe

development effort might be complex and time-consuming, but would nevertheless be a

routine undertaking for those of ordinary skill in the art having the benefit of this disclosure.

The present invention will now be described with reference to the attached figures.
The words and phrases used herein should be understood and interpreted to have a meaning
consistent with the understanding of those words and phrases by those skilled in the relevant
art. No special definition of a term or phrase, i.e. a definition that is different from the
ordinaryr and customary meaning as understood by those skilled in the art, is intended to be
implied by consistent usage of the term or phrase herein. To the extent that a term or phrase
is intended to have a special meaning, i.e. a meaning other than that understood by skilled
artisans, such a specification definition will be expressly set forth in the specification in a
definitional manner that directly and unequivocally provides 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 recognised by those skilled in the art after 2 complete



ordi nary 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 speci al
meaning, i.e. a neaning other than that understood by skilled artisans,
such a specification definition will be expressly set forth in the
specification in a definitional manner that directly and unequivocally
provi des the special definition for the termor phrase. In general, the
present invention is directed to a thred rolling tool that may be used in
cold working threads. As will _be recognised by those skilled in the art
after a cdipdieg olcthe preseatiapplication, Hibe mressohinvaptiori oayi ben pmployed vathe tite

i nvention may be enployed with the formation of a variety ofdifferent

types of t hHeass hed | i%ﬂwﬂﬁﬁ’ S )
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any partigular type of thread on any particul ar type of conponent unless
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is a schematic depiction of an illustrative |athe 20 having a thread
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positioned therein. The | athe way of exa e only and it

shoul d be understoqd to be representative of any of a variety of different
types of |APHEYY B?t%%%&t?‘ﬁéemqqé‘?y‘k’%d to

Figure 2 is a schematic depiction of an illustrative lathe 20 having a thread rolling
t0ol 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 ﬁ
machine that is involved in any process of cold working threads. Thus, the present invention
should not be considered as limited in any respect as to the equipment or methodologies
used in forming the thread uniess such limitations are expressly set forth m the appended
claims. As shown therein, the lathe 20- is comprised 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
engagement lever 38. Also depicted in Figure 2 is an illustrative workpiece 28, e.g. a
section of pipe. The thread rolling tool 22 is secured to the tool post 30 by a plurality of

threaded pins 31.

Figures 3A and 3C are top and side views, respectively, of one illustrative



initially forma thread prior to performng a cold working process on the
thread, or a nachine that is involved in any process of cold working

t hreads. Thus, the present invention should not be considered as limted
in any respect as to the equi pnment or nethodologies used in formng the
thread unless such |imtations are expressly set forth in the appended
clains. As shown therein, the |athe 20 ig conprised of a head stock 24, a
chuck 26, a tool post 30, a bed 32, a cross slide lever 34, a |ongitudinal
slide control 36 and a gear engageneﬁt | ever 38. Also depicted in Figure 2
Is an illustrative workpiece 28, e.qg. sectjon,of bﬁe Q@Q%EV%gﬂ
rolling Eﬁ%dl%&t'(ﬁtﬁ@ﬂﬁﬁd'oﬂmgtm zzahaclq@@%hersm tfygtgeg F&p e thr eaded
pins 31. Figures 3A and 3C are top and side views, respectively, of one
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Vi ew aportlon of the thread rolling
tool 22. As shown in these dravmngs thethre lin t ool
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hol der 40. That is, there is a sliding clearance between the tool hol der

40 and 1he ﬂéﬁgﬁ@a bor i3, lfandZodiRed he thdl Beldbnro did themoteatie boringi n t he

rect ron, as indicated by the double arrow 60,

i.e. in adirection that is approxmatel al |.el the 0
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by the double arrow 60, i.e. in a direction that is approximately parallel to the tongitudinal

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 isofa generally rectangular shape.
A key 44 is used to limit relative movement between the moveable boring bar 42 and the
tool holder 40 in a second direction, i.e. to limit rotational movement between the moveable
boring bar 42 and the tool holder 40 around the Jongitudinal axis of the boring bar 42. Also,
projections 48, i.e. screws, are provided to limit relative longitudinal movement of the
moveable boring bar 42 relative to the tool holder 40 in the first direction. Inone lustrative
embodiment, the screws 48 are located in position so as to limit the relative travel between
the moveable boring bar 42 and the tool holder 40 along the first direction 60 to
approximately 25.4 - 50.8 mm (1 - 2 inches). Of course, the limit of this travel may be
adjusted depending upon a particular application. Inthe depicted embodiment, the clamp
block 46 has a generally rectangular configuration to facilitate securement of the thread
rolling tool post 30 on the lathe 20 via the threaded pins 31. Of course, as will be
recognised by those skilled in the art, this particular configuration may be varied depending

upon, for example, the configuration of the machine that employs the thread rolling tool 22



a generally cylindrical body 41 and a clanp block 46 that is of a generally
rectangul ar shape. A key 44 is used to limt relative novenent between the
noveabl e boring bar 42 and the tool holder 40 in a second direction, i.e.
tolimt rotational novenent between the noveable boring bar 42 and the
tool hol der 40 around the |ongitudinal axis of the boring bar 42. Al so,

projections 48, i.e. screws, are provided to limt relative |ongitudinal
novenent of the noveable boring bar 43 relative to the tool holder 40 in
the first direction. In one illustrati V€ enmbodi ment, the screws 48 are

| ocated in_position,so as tq Jlimt the relative travel . between he
moveabl e O§hsRyeTRF inysntions.  Hhat i gther gieghanisis |iY% PEOHEP 19 Gosg L eon 60

to approximately 25.4 - 50.8 nm (1 - 2 inches). O course, the limt of
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t he depicted enbodi nent, the clanp block 46 has a generally rectangul ar
configuration %? facilitate securenent of the thread rolling tool post 30
on the | atfiBe3F Preserf IVeiifeaded pins 31. OF course, as will be recognised
by those skilled in the art, this particular configuration nmay be varied
dependi ng wupon, for exanple, the configuration of the machine that enploys
the thread rolling tool 22 0O 10 of the present inventions. That is, other

mechani snms nmay -he .proyided to ure that.the . thread rnehling tool may
e secured 1o ATARRRNE 81 ELBHbEAp irinky %l NP Br SO balite PG T e
present invention.
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 employment 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. In one illustrative embodiment, the key 44 may be approximately
101.6 mm (four inches) in length (along the axial direction of the moveable boring bar 42)
and its surface 44A may protrude above a surface 42A of the moveable boring bar 42 by a

distance of approximately 12.7 mm (one-half inch). A slot 68 is formed in the tool holder



The thread rolling tool 22 further conprises 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 limt pin 56 that is used to limt the vertical
novenent of the piston 52 and an Oring 58 that provides the necessary
seal for hydraulic fluid enploynment in the present invention. The noveable
boring bar 42 has an internal passageway @2 fornmed therein and a pressure
gauge 63 is coupled to the noveable befjing bar 42. The hydraulic fluid

Wi t hin the i nternal passageway 62 transmts the pressure acting on the

wheel . b
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sequence of the thread rolling tool 22 in accordance wi t h one enbodi nent
of the preative mavemantofthe meves b\hﬂrmglbarﬂagud the4gol haldst 41 in@@ivies direativad i n
t he noveabl e borlng bar 42 and a key 44 is positioned therein. The size
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12. 7 | f 1 40
nun_ peiGorad!dvet feley 44, ?n%u&&sl Do iR %e%%mqﬁhe s of h

and is adapted to recelve t he key 44’ positioned t he key

44 limts
desired location to thereby limit the relative travel between the moveable boring bar and the

toot holder 40 in a first direction, e.g. in a longitudinal direction that is approximately

parallel with a longitudinal axis of the moveable boring bar 42.

The operatioa and use of the thread rolling tool 22 of the present invention will now
be described. At some point during the course of asserhbly 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 fill and bleed off air within the internal 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 5A and 5B. 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



rel ati ve novenent ofthe noveable boring bar 42 and the tool holder 40 in a

given direction, 1i.e. the key 44 |imts relative rotational novenent

~between the tool holder 40 and the noveable boring bar 42. As indicated in
Figure 4B, after the tool holder 40 is properly positioned over the key

44, protrusions, i.e. screws 48, may be secured in place at the desired

| ocation to thereby limt the relative trawel between the noveabl e boring

bar and the tool holder 40 in a first gjrection, e.g. in a |ongitudinal

direction that is approxinmately parall with a longitudinal axis of the
noveabl e qQL . The operation and use of the thread rolling tool 22
of the pres nhqlg%E%hflﬁ%fna%hﬁtwﬁOW be described. At sone point during the
course of assenbly 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 i cat | i t ressure gauge 63.. Typi.call. t he
Sor ous 45 w11 QERIEBRERLRR: Ren &2 bERe BrST i eaEE e aviertimb Sipest i thene

i nternal passageway 62 and/or the piston 52 of the thread rolling tool 22.
Once the dgthe @th the mackipist thyn advahess the ¢rd Hyafitheitold réll whekl 50to Apyinberhere
positioned in the tool post 30 as indicated in Figures 5A and 5B. As shown

t herein, t; rolJ:1 ' ured.within the t.ool .post 30 of
the | athe 28 RiraraRon bR &ffe fredfpnat 89 bl Rl o Hiess)
engage the clamp block 46 on the tool holder 40. O course, as indicated
bef ore, tfenakleyesspmthedethe 20 andforumdveraent of theynaveabla boting bact2, theend&il 40 | s
secured to the lathe 20, or any other type of machinery, may vary dependi ng

of the cold roll wheel 50 may be brought into engagement with previously formed threads

on the workpiece 28, Due to the fact that the thread rolling tool 22 of the present invention
allows relative movement, e.g. in a longitudinal direction between the cold roll wheel 50 and
the tool holder 40, the end 51 of the wheel 50 can move (in a lateral direction) so that it may
tend to naturally find the proper position within the 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 to be biassed 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 Workihg
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



O 12 upon the particular application. Once the thread rolling tool 22 of
the present invention is properly positioned in the |athe 20, the
machi ni st then advances the end 51 of the cold roll wheel 50 to a point
where it is proximate a previously fornmed thread profile. By increnental
actuation of various control levers on the |athe 20 and/or novenent of the
noveabl e boring bar 42, the end 51 of thecold roll wheel 50 may be
brought into engagenment with previousl% formed threads on the workpiece
28. Due to the fact that the thread rolping tool 22 of the present
invention allows relative novepent, e.g. in a longitudinal direction

bet ween t AN EEWBPFEQH%@FSBBdKﬁGS“t%@wﬁ@dﬂﬁﬁblder 40, the end 51 ofthe
wheel 50 can nove (in a lateral direction) so that it may tend to
naturally find the proper position within the thread profile, i.e. the end
51 may be positioned at the root of the thread prior to beginning cold
wor ki ng operatipns. Mreover, .as the lathe is actuated to apply pressure
to the end 51 dfepreenifnyentioss direeted to 4 thegad gelliag ool thet mawbe usad informing one
greater, i.e. the end 51 would tend to be biassed toward the root of a

parti cul awatidusahdady Gh oheilkdsteative ehibddiriink, AHS tdoRERFHGkeS ¥ 't&ﬂ‘ﬁ@ﬁier -El%ﬂgg h use

of the present i nvention, the end 51 of the cold roll wheel nor e

qui ckly a i one t th esired | ocati n prlor to be nni ng
col d wor kgﬁrg&ddés i?qlgwgee af‘be X ﬁ%uﬁg?qd 8 g bary W P@H*g‘i pesiionef tgﬁvemsnt
bet ween the cold roll wheel

cold roll wheel relative to the tool holder along a first direction is moveable.

In another illustrative embodiment, the tool comprises a tool holder, a boring bar
slidingly coupled to the tool holder to thereby allow movement of the boring bar in a first

direction relative to the tool holder, and a cold roll wheel operatively coupled to the boring

bar,

In 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 practised in different but equivalent manners apparent to those skilled

in the art having the benefit of the teachings herein. For example, the process steps set forth



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 inproves 0 13 nmanufacturing inefficiencies
and | eads to reduced waste. 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 conpriseg a tool holder, a boring bar
and a cold roll wheel operatively couplgd to the boring bar, wherein a
position of the cold roll wheel rel ati¥e to the tool hol der along a first
direction is noveable. In another illustratjve enbodi nent, the tool

conpri ses 2OY&BRY Bopeinrmed mya ditfereny grders Fpghergioge, swdpnitagionsare tintendsdito hol der
to thereby allow novenent of the boring bar in a first direction relative
to the toche Bethitkesf corstuction Ar dekigh heBeslovaD BIRE kA8 2 de0ieth iR dilimsPor i ng
bar. In yet another illustrative enbodi ment, the tool conprises a tool

hol der, a,bearipng . bar.that extends through and. is slidingly coupled to the
Cool hol d&PioR, [t thegefory pyident At die RATtSHIAr gaibpdimenty disglosed akovq may be
direction relative to the tool holder, a cold roll wheel operatively

coupl ed t alteded obmbilifigd bied albyidh shridtidas hre@Bsidired RathindRe §@pe bf the idvBgtidd, ave!
of the boring bar relative to the tool holder along the first direction.

The part " AdeBiau Al B Ros A B EinIP R e Brfh n'the Sl el O V2 2 1



may be nodified and practised in different but equival ent manners apparent
to those skilled in the art having the benefit of the teachings herein.
For exanple, the process steps set forth O 14 above may be perforned in a
different order. Furthernore, no limtations are intended to the details
of construction or design herein shown, other than as described in the
clains below It is therefore evident that the particul ar enbodi nents

di scl osed above nay be altered or nodijkied and all such variations are
considered within the scope of the invention. Accordingly, the protection
sought herein is as set forth in the hﬁ- below. 0 15 CLAIMS WHAT IS
CLAIMED: 1. A thread rolling tool, cggbrkg?ng: a tool holder; a boring
bar; a cold roll wheel operatively coupled to said boring bar, wherein a
position AYHAZIIS ClcAIMEDol | wheel relative to said tool holder along a
first direction is noveable; and neans for limting novenent of said cold

roll wheel rel al ¥&dBing ksbi! Athpridflgde’
a tool holder;
a boring bar;
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; and
means for limiting movement of said cold roll wheel relative to said tool holder

along said first direction.

2. 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.

3. The thread roliing 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.

4. A thread rolling tool, comprising:
a tool holder;
aboring bar slidingly coupled to said tool holder to thereby allow movement of said |

boring bar in a first direction relative to said tool hoider;



along said first direction. 2. The thread rolling tool of Caim1l, further
conprising neans for limting novenent of said cold roll wheel relative to
said tool holder in a second direction. 3. The thread rolling tool of Caim
1, further conprising: a piston operatively coupled to said cold rol

wheel ; and a pressure gauge for determning a pressure applied by said cold
roll wheel. 4. Athread rolling tool, congrising: a tool holder; a boring
bar slidingly coupled to said tool holagr to thereby all ow novenent of said
boring bar in a first direction relati to said tool holder; O 16 a cold

roll, wheel operatijv cqupl ed. t.o said, bori par; and at | east one
proj ection for Q?Oquﬂné’hﬁaé&’ETatmly%Vﬂ%@r% baaaglgi ve to said tool
hol der al ong said first direction, and thereby limt novenent of the cold

rol | wheel relatdavteoticoprofetivndbr hoitd@rirdvel 6Pkl bbrisd baH feREive @ said todihe
thread rolling tool ofClaim4, wherein said boring bar extends through said

tool hold dyj |, t by b key,. 6. The thread rqlling tool of
G ai m 5. wher eitiideh pRRE B4 i FE et MR B iR maqvegient O Bf fpld roll whee

relative to the tool holder in said first direction.

5., Thethread rolling tool of Claim 4, wherein said boring bar extends through said tool

holder and is coupled thereby by a key.

6. The thread rolling tool of Claim 5, wherein said key is positioned in a first slot form

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

7. The thread roiling tool of Claim 4, 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 second direction.

8. The thread rolling tool of Claim 4, wherein said tool holder comprises a generally

cylindrical section and a rectangular clamp block coupled to said cylindrical section.

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

a pressure gauge; and



in said boring bar and a second slot formed in said tool holder. 7. The
thread rolling tool of Caim4, 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. 8. The thread
rolling tool of Claim4, wherein said tool holder conprises a generally
cylindrical section and a rectangul ar clanp block coupled to said
cylindrical section. 9. The thread roIthg tool of Claim4, further
conprising: a piston operatively coupl'ed to said cold roll wheel; a

pressure gauge; and O, 17 an ipternal ssageway .forned in said horing bar,
D internal pashsmeledaedinr Bired B B RRREBE Wid Realparadiey odnbea. 10
A thread rolling tool, conprising: a tool holder; a boring bar that

ext ends t hr ougho ba€iled with athiytulic floidpl ed to said tool holder to thereby
al | ow novenent of said boring bar in a first direction relative to said
tool holder; a cold roll wheel operatively coupled to said boring bar;

10. A thread rolling tool, comprising:
a tool holder;
a boring bar that extends through and is slidingly coupled to said tool holder to
thereby allow movement of said boring bar in a first direction relative to 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.

11, The thread rolling tool of Claim 10, wherein said tool holder comprises a generally

cylindrical section and a rectangular clamp block coupled to said cylindrical section.

12.  The thread rolling tool of Claim 10, 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



at least two projections for limting 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 Iimt novenent of said boring
bar relative to said tool holder in a second direction. 11. The thread
rolling tool of Claim10, wherein said tool holder conprises a generally
cylindrical section and a rectangul ar clanw bl ock coupled to said
cylindrical section. 12. The thread rolging tool of Claim 10, further
conprising: a piston operatively coupled to said cold roll wheel; a

pressure gauge;, gn i.nt er nal .passageway fornmed in said boring bar, said
i nt er nal passad@&gaﬂgggﬂﬁﬁgugsﬂﬁgﬁﬁﬁfbe filled with a hydraulic fluid.



