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ARTFCI E W TH | NTERRUPTED | NTERI OR THREADS AND MOLD
APPARATUS FOR MANUFACTURI NG SAME TECHNI CAL
FI ELD esent invention relates generally to an article
having 5 int (‘E’W%&‘g threads and a nold for manufacturing tRel/g¥)ed1299
Mor e specifically, the present invention relates to a nold apparatus
whi ch.is capabl e of manufacturing an article having a female t hr eaded
aperture for receiving nal e threaded nenbers. In the field of

threaded articles, nanely, articles with 10 female threaded apertures for
receiving mal e threaded nealTecss witH INTERRUETED (Imerrior|dmpka\dns hat such an
article can be created by fi r¥iLb APPARMIUSOFQROMANVEAGIURING SAMEcAaVi Ng an
aperture conpl etely therethrough. Next, to create the fenmal e threads
on the inner wall of the apert ur SECRIGABIFIERD article, it has been
well known to unscrew mandr el throy%:]eét he aperture, preferably when

15
the noJ ded article is The Pregeny Im‘éﬁ‘ﬁ”“ 5 afReEHAY| Ft @onarticdpghaying
threads by tocg r?ﬁeIMpéed thregl&:’s‘l lana*ﬁ?% Qrpoc;‘:esmgmffe ;I %;gqi he_multi %ﬁfea

steps of nol di'ng én unscr ew n & 58t o _
conti nuous femal esﬁel%iﬁ.@él%w the pidd€nd MNFEntBh! OfacdD APS LG pé]q%gg{g the

article. This is the only known process for creating Inte emal e
t hreads where an which aperkhpHbRe exfcndsufactylieg ehy hRyiQUYhnAANgr ta CdeRate FOT
exanpl e, nuts and screw hol e apertures are forned in this fashion.

To avoi d the use Wfrezdednrpfirsireg fiek ae@égmaam\let blotedey pérdiers Or creating

threads, it has been well known to enE a collapsible 25 core which
includes a set of finddr <hei fHeldhodad ﬁﬁE’Fﬁi cé%t"t:%@pec?ﬁmeh’r arbigles nwhth
thread patter Each col | apsi bjl_te

|n th rocess
core-type m)llgll % gg‘?’a%ge REEERATS F°%o‘i‘?§?’r"68‘{'|’ﬁﬂre thread??nl“?““?ﬁfw?
appl ication in fq{am Qgeﬂ %fi r]@waxI %Q@%cﬂnan\/%r‘:zgﬂ§ LQ’,P%% created by £first

_ molding the article leaving an aperture completely therethrough.
Next, to create the female threads on the inner wall of the
aperture throuéh the article, it has been well known to unscrew a

15 mandrel through the aperture, preferably when the molded article is
still soft, to create the internal female threads by tooling. This
well-known process requires the multiple steps of molding the piece
and then unscrewing a mandrel to form a continuous female thread on
the inner wall of an #perture through the article. This is the

20 only known process for creating internal femaie threads where an
aperture extends completely through an article. For example, nuts
and screw hole apertures are formed in this fashion.

To avoid the use of a mandrel and a sepa.rate tooling step for
creating threads, it has been well known to employ a collapsible

25 core which includes a set of fingers with thread matrices thereon

» to form a thread pattern in the molding process. Each of these
collapsible core-type molding devices, due to their construction,

only have application in forming internal threads on various types
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2 - of closures, such as plastic bottle caps, and the |ike. These
nol ded articles do not have apertures positioned conpletely

t her et hr ough. BACKGROUND ART 5 For
exanple, U SWO¥4MM9t No. 4,938,679, issued to Pi ePCT/USO6I11299

I ncorporated herein by reference, discloses a col | apsi bl e -:core
for nolding closures having interrupted interior threads. 1In
particular, this patent teaches the enpl oynent of a col I apsi bl e core
with a nunber of fingers having thread matrices 10 thereon which spread
apart during the nolding process and then coll apse to pernmt renoval
of the conpl et ed gpldgehdaa) t henCap. piHi€ic botti&SedpkANind headipat t 6fdasés a
nunber of groups, depending on the nunber of collapsible fingers, of
mul tiple thread swgdeht articlesygpt inegl | §avgl | Fpectiunmst Pasheimedt heompletelnr ge
gaps remain between 15 each of the groups to permt the fingers to

col | apse during tHerethroughanpyal process. In addition, U. S. Patent No.
3,618,170, issued to Owens, incorporate 5 ei n by reference, .
di scl oses an appar at us f or nDIdingﬂﬁ?“i P2 osures which includes a

pair of collapsible - fingers fgr form WO, gr OUPS, .0 nt ernal, t hr eads
within the 20 closur® arFie %’.’ BLar%emggr%g%h If)og'rt ;ib%sa'%.iledrfai %s%"hedt hg°

i nner wal | te\é@ﬂ}_z&b,e ti‘ﬁ@oﬁf:%ﬁ- Oherelh qub S%%ée, discloses IQ
each of the oregoi ng col | apsi bl e core-type nol di ng appar atuses, a

| ar ge nunber el apEivi & GccRar f& @bBdihgqtidsades Maeimblirtddiaptal liapsaiibt e
core to open and cl ose. Such appar at uses experience severe wear
since they 25 r#dpeadsed| ynopticHdre|tde parentakdnched dbd empdopreantuctda

The foregoing known _prior art a.gaéatuses ang met hods for produci ng

i nternal threads $PAePERLE otREe( AcRWmeR @b tigpers having thread matrices

10 thereon which spread apart during the molding process and then

collapse to. permit removal of the completed molded bottle cap. The
resultant thread pattern is a number of groups, depending on the
number of cc;llapsible fingers, of multiple thread segments
vertically aligned with one another. Large gaps remain between
15 each of the groups to permit the fingers to collapse durip,g the
removal process. In addition, U. S. Patent No. 3,618,170, issued
to Owens, incorporated herein by reference, discloses an apparatus
for molding plastic closures which includes a pair of collapsible
fingers for fomming two groups of internal threads within the
20 closure article. lLarge smooth portions remain on the inner wall
between the two groups of thread segments. In each of the
foregoing collapsible core-type molding apparatuses, a large number
of moving parts are required to enable the collapsible core to open
and close. Such apparatuses experience severe wear since they

25 repeatedly open and close for each molded cap produced.
The foregoing known prior art apparat\ises and methods for

producing internal threads have serious drawbacks in certain
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3 - applications. |In particular, referring first to the nethod of
unscrewi ng a mandrel through an aperture to create the threads by '
tooling, only certain plastics are capable of being manipulated in

thi s" manner to WOSME4 hreads. There are certain high tenper atRATAISIGIARM
heat -resi stant plastics which are not well suited for injection

nol ding and, in particular, being subject t® mandrel tooling for t he
creation of threads in an aperture. |In addition, a quality t hread
engagenent is critical in certain applications and envi ronnment s

such as high heat situations. As a result, the groups 10 of threads
created by the cappmfratids.Ccona- byRQcatit, CREferEng firstiNE CeHY altBod O£
creating threads for use in high tenperature envi ronnments due to the
| ar ge gaps presennspetirer eandredfthrhegh an agprougss to ¢feghe tdwpehsdads sy W | |
cause the-article material to buckl e, thus requiring better thread
coverage about t Hreopingy p?féﬂycerfsi’bff’lﬁfécf kﬁ’éa&ﬂi‘b%ﬁ)é’lft bg#i@g manipulated ims g

result® of the di Eﬁgdvant ages foun p[rLor ar devices, there is a
demand for the abtff (SPPEF PesfE Fn'f ere Fﬁ? SBHE2 1 BAgh F5EPeRRERE Al |

of an article:m n i.al €. acturer I t
5 %%dq{eag u?sgg\{a%;: ;ﬁ.aitz.cs wl-{_l:.%gl‘g Qoé?kéef gui\;%gcﬁon :.nqection

is also desirable to nmanufacture r eaded artlc
susceptible to defogginy due i PRANicular, Bihgl BEBYEEStA :dseéxsélalaaéiiag%oeﬂhi ch

has few noving parts and is - easy to nmintain. 7/ 04240
PCT/ US96/ 11299 the creation of threads in an aperture. 1In 4ddition, a quality
DI SCLOSURE OF THE | NVENTI ON The present invention preserves the

advant ages of prit@Feﬁ#t engagement is critical in certain applications and
environments such as high heat situations. As a result, the groups
10 of threads crea'ted by the collapsible core-type devices are
unacceptable for creating threads for use in high temperature
environments due to the large gaps present between each of the
groups. High temperatures will cause the article material to
buckle, thus requiring better thread coverage about the periphery
15 of the threaded aperture.

As a result of the disadvantages found in the prior art
devices, there is a demand for the ability to create internal
threads on an aperture wall of an article made of any material
required by the manufacturer. It is also desirable to manufacture

20 a threaded article which is less susceptible to defects due to wear
and requires a mold apparatus which has few moving parts and is

easy to maintain.



threaded articles and nold devices used for manufacturing such
threaded articles. In addition, it provides new advant ages not 5 found
in currently avail able nold apparatuses, and overcones many

di sadvant ages o 3% Lfpur rent | y avail abl e appar at uses. The
invention is generally directed to a novel and uni que ar PEEUS(AT9% 1

i ncl udes an aperture, which is disposed conpletely t hrough the
article, having an inner wall with a series4f thread 10 segnents

t her eon. The nol d apparatus of the present invention enabl es the
manuf acture of the internally threaded article of the pr esent
invention in a single step, with no noving parts, and w t hout the
need for thread tooling by a mandPHCLOSURE OF THE INVENTIOW| d apparatus of the
preferred enbodi nent of t he present invention includes two primary
members. A first ?‘%@‘f i“"enti"f’ nRfEiaEesa tb%ts"él"wttaﬁe%l LaPrESE taFEr ei n

and a cylindri c'al di sposed .on the floor of the cavit The
cylindrical wall THE <!le(fle articles an§ ]'r% dit “Upper u;")‘5"r‘tlgon iiithe acé:“gﬂgi R
peaks and val | eysgigdds article?aChIrpoid*di%nOf ‘EhﬁrOQYJléan{eLlC J:{va%%%] e the
peaks and valleys, has 20 a different hei ght as neasured fromthe cavi ty
floor to a top edgend in custerithe amhiisndei Sald whbdratise@ACkhdIQAKrRREs bl €Y.

The cylindrical wal | is beveled outwardly at the top edge of the
cylindrical wal| disadvantages offjsuck suoresttinlavailehbereppdrstusesc| udes a base
and preferably includes the cylindrical wall disposed thereon. The

cylindrical 25 wall B PYF@t%‘Ebdﬁdgﬁﬁ‘GI%rf’d'éFct&Fsﬁﬁ Achefeds and wRiEAed
upper POr Ll Ofbes dhd funsfy SEILRS. afTapdBRE ANG (YO BSeq LOSEELY
The cyl i ndricar wal T Ras f&F et “her ght = TeaduFed P ro *%54%e to
WO 97/ 04240 through the article, having an inner wall with o g&i@g%lé&%gd
5 the top edge of the cylindrical wall, at each peak and valley.
The cyl ixodr | seghemm| |thefechhe saeomdl&rrﬂpﬁlamabeéf i tneb@rabadt ambwiidhy at
the top edge of the cylindrical wall. The first and second nold
enables the manufacture of the internally threaded article of the
present invention in a single step, with no moving parts, and
without the need for thread tooling by a mandrel.
The mold apparatus of the preferred embodiment of the present
15 inventien ihcludes two primary members. A first mold member
includes a base with a cavity therein and a cylindrical wall
disposed on the floor of the cavity. The cylindrical wall includes
a notched upper portion with a series of peaks and vélleys where
each portion of the cylindrical wall, at the peaks and valleys, has
20 a diffefent height as measured from the cavity flecor to a top -edge
at the cylindrical wall at each peak and valley. The cylindrical
wall is beveled outwardly at the top edge of the cylindrical wall.
The second mold member also includes a base and §referably
includes the cylindrical wall disposed thereon. The cylindrical
25 wall of the second mold member also includes a notched upper

portion with a series of peaks and valleys therein. The

cylindrical wall has a different height, measured from the base to



menbers are matable with one another where the respective top edges 5 of
thecylindrical walls provide a conplenentary mate with one anot her,
thereby creating a series of shutoff surfaces with the respective
edges of the cylindrical walls. As a result of the bevel ed surfaces
and shutof f surVQEO&424% nunper of thread segnment mat ri ceFA TR
at different heights about the periphery of the 10 mated cylindrical

wal | s. In operation, the first %old nenber and the second nol d
menber are nmated together with their respective top edges in

communi cation wth one another, as described above. Article
formng material, such as nolten plastic, is introduced into the 15 nold
via an inlet porthe tdbeeddehef nhé toyhinxi el adllhast leackd@r@&d and halley. The st

nol d menber and the second nold nenber are separated from one anot her,
and tHe conpl et e¢yhisidgberlareilclon the &?@éﬁé@lﬁ‘r’&ﬁ#?ﬁe‘snb?‘ffled outwardly af t
is, therefore, an object of the present invention provi de an

i nj ecti on nol ded thet ¥ &PRAtnghe FhiRSEHed Hpbrt uFEefgrrSt 2‘1‘5“’l Fé%%’idvf“ﬂ]gf nal e
threaded menber Sbnlg%&?r gl are matable wit)g o'rbn‘POt Q@ﬂe °9$§%t H‘Pef rdsggcpz{vees

(s ed S
invention is to e an aving a threa aper LFre I ch

can be formedgsof @nype cy1indfithal faiTRl suﬁhealdcsfaallelnex{tﬂfl Fatdl Ghel NLEITI LY
of thethreaded portion of the article is a further

obj ect of the preaetderl NYRdHebPNcde@tigO\i deries of shutbffl syyFaéad UAth Othe
manuf acturing an article having a threaded aperture. WO
97/ 04240 respective edges of the cylindrical walls. RETAUSOBLE 1 8H0the

6 It is yet a further object of the present invention to
provi de a nold a&ﬁa?wusu%ﬁe%raeat PhGoEh s¥rfacefe WPPPS N PE Hhead segment
t hreads that has no novin

h t th
present inventi oMF55f oV °‘§‘eg at diffPEen p%eairgg{: §g?& g}tére;ffp?egg ohl cFe
with inter na‘llot hrm%@gé c%in%@ical walls.

In operation, the first mold member and the second mold
member are mated together with their respective top edges in
communication with one another, as described above. Article
:Egrmin_g material, such as molten plastic, is introduced into the

15 mold via an inlet port. When the molten material has hardened, the
first mold member and the second mold member are separated from one
anothexr, and the completed molded article is ejected from the mold.

It is, t‘hérefore, an object of the present invention to
provide an injection moldéd article having a threaded aperture for

20 receiving male threaded members therein.

Another object of the present invention is to provide an
article having a threaded aperture which can be formed of any
desired material and still retain high integrity of the threaded
portion of the article. |

¥ 25 It is a further object of the present invention to provide a
mold apparatus for manufacturing an article having a  threaded

aperture.



does not require specific thread tooling in addition to the step of

nol ding the article. " An"addi tional object of the present
invention is to provide a nol d appar at us whi ch sinul t aneously nol ds
an article and a threaded 10 aperture which extends conpletely through
the article. /04240 BRI EF DESCRI PTI ON OF THE DRATAPSI611299

The novel features which are characteristic of the present i nvention
are set forth in the appended cl ai ns. However, the i nventions
preferred enbodi nents, together with further objects and 15 attendant
advant ages, will. be best understood by reference to the foll owi ng.
detailed description taken in connection wth the acconpanyi ng
drawi ngs i n which: It is yet Rj gurthers chjectxpifodbe peesspeciinventybrewedf an
article made in accordance with the present invention being used in a
senmi conduct or 2SR e WbD| RRRFLEN| fORNBFRAting an article Piigh 2ntegnaln
expl oded cross-sectional view of the nold apparatus of the present

i nvention and an RFE3% EMaToRtfeBe (REMS: PHTTE: Fig. 3is a

perspective view of t I ar he prese invention with
top mold hal f and bot ?gm@m%aeﬁ%l f éét%e% ‘tf’f PFoge _h’é"rv;emgon to provide @ 4
iS a Cross-segti qidgh AppbR¥AthBr Q10brdaRénd aRCat11DbifH Anternal threads which

WD 97/ 04240 PCT/ US96/ 11299

7 [ogs nob reguiwe apddicie theswdf§ eilimednidddacear danne sdephod he
present invention having a threaded aperture; Fig. 6 is atop
vi ew of the arti @Pédiagothe pRtiElYy. 5. Fig. 7 is an expl oded

perspective view of an alternatjve. 5 odi nent of an_article produced in
accordance with the pP‘gS tiona ogpﬁlcé:nf? € present invention is to provide a

mold apparatus which simultaneously molds an article and a threaded
10 aperture which extends completely through the article.

BRIEF DESCRIPTICN OF THE DRAWINGS

The novel features which are characteristic of the present
invention are set forth in the appended ‘claims. However, ﬁhe
inventions preferred ex.nbodiments, together with further objects and

iS5 attendant advantages, will be best understood by reference to the
following detailed . description taken. in connection with the
accompanying drawings in which:

Fig. 1 is an exploded perspective view of an article made in
accordance with the present invention being used in a semiconductor

20 device cooling environment;

Fig. 2 is an exploded cross-sectional view of the mold
apparatus of the present invention and an article molded therefrom;

.Fig. 3 is a perspective view of the mold apparatus of the
.present invention with top mold half and bottom mold half mated

25 together;
Fig. 4 is a cross-sectional view through the line 4-4 of Fig.

3;



Fig.. 8 is a cross-sectional view through the line 8-8 of Fig. 7; and
Fig.” 9 is a perspective view of the article shown in Fig. 7 10 and

manuf act ured pursuant to the present invention show ng the hel i cal
thread line. MODES FOR CARRYI NG QUT THE | NVENTI ON
Referring to FiYO91424h expl oded perspective view of an REFYUS961129 of
the present invention is shown. Fig. 1 illustrates 15 an exanple of the
use of interrupted interior threads on an avticle for receiving a nale
t hreaded nenber. More specifically, article 10 includes a planar body
12 with an aperture 18 conpletely t heret hrough. Aperture 18 is
defined by inner wall 20 which carries a series of thread segnents 22
thereon. Aperture 18ragd s2{s émra&aslclsegaﬁmast&zdpmva@&raaﬁoewlehtmeeaded
aperture for receiving mal e t hreaded shank 24.

illustrated in pichgentfiguention hanihg @l threa@ed apdutote; i S manuf actured
in accordance with the present jnvention is shown to " be an adapter for
engaging with a sem cé’hﬂuét{‘ﬁ ageRp ¥Eev 9% t§%é‘ﬁtf‘ﬂe ?E?Wn ip; FLg-15/ and to

secure a heatsink nenber jnto co nﬂgl cation t he sem conduct or
device 16. Such an aﬁbﬁ cht torfore P, Bg‘ésﬁfcme v‘?"hv?nﬁ orplEermghitve

S)é_?‘_;rﬁlsg 6;)]:]. 128 t@%b@&i?nﬁgptof Q}{eQHigpe Cﬁgd&)&d in accordangmjg:y 94‘-2;1%%#“ d.
I n addi tion, othghvaifibhcati ons, where a femal e threaded aperture is
requi red, may enpl oy the present invention. Referring to Fig. 2,
the upper nol d assenblrig28s aird 4 oxvess-sectionadl dviassenidvhgh 3thearidneheve oM an
expl oded perspective viewalong 5 wth nolded article 10.  Upper nold
assenbly 28 and [Fager?:mad assenbly 30 neet toget her to permt the

nmol di ng of nol ded article 10 therein. In Fi &e Led ?per nol d assenbly

artlc

28 includes a top bas&ig. 9 is a perspect:.ve view of e shown in Fig. 7
1o and manufactured pursuant to the present invention showing the

helical thread line.

MODES FOR CARRYING OUT THE INVENTION

Referring to Fig. 1, an exploded perspective view of an

application of the present invention is shown. Fig. 1 illustrates

15 an example of the use of interrupted interior threads on an article
for receiving a male threaded member. More specifically, article .
10 includes a planar body 12 with an aperture 18 .ccmpletely
therethrough.  Aperture 18 is defined by inner wall 20 which
carries a series of thread segments 22 thereon. Aperture 18 and

20 thread segments 22 provide a female threaded aperture for receiving
male threaded shank 24.

As jllustrated in the figures, article 10, which is
manufactured in accordance with the present invention is shown to
be an adapter for engaging with a semiconductor device, as .seen in

’ 25 Fig. 1, and to secure a heatsink member 26 into communication with
the semiconductor device 16. Such an application of the present

invention is one example of how the present invention can be



29 preferably made of cast alum num Top base 29 may al so be nmade of
any other appropriate injection nold material. For exanple, the 10 nold
mat eri al may be LNP VERTON UF-700-10-HS (PPA 50% | ong fi ber) for use
in high tempera eat si nk applications. Top base 29 incl udes
cavity 32 as we 9§Q4§gnunber of inlet ports for recei VFGUSHAHET d
nmold material into cavity 32. Positioned on cavity floor 32a is a
top cylindrical wall 34 with a 15 notched8upper edge 36 form ng a series
of peaks and valleys. The upper edge 36 of each peak and valley
portion of cylindrical wall 34 includes an outwardly bevel ed surface
38. Bott om base 31 of |ower nold assenbly 30 includes a plate 33
whi ch engages wi tewmptenedt y I3additiam nethies RpIfeatdonshaphrersfa fighefey thogded
article 10 with downwardly depending | egs 14. Positioned on pl ate 33
i s bottom cyl i ndraReaFusfatd r3TiKAcRRY Jcﬂ?egheapﬁ?ﬁe&ﬁé&"ﬂﬁﬁ edge 37

formng a series of p s_and vaI eys ach of th aI I eys
at notched upper edgee“‘?gerlrﬁf:1 ut ﬁ ottt wa 2 F i ex eﬁddﬁﬁée"?"ll’ 28 acf

surface 39. 25 mold asfehgly 330' LJ:éjssthE@rI &% anpgipiggég 'p\é?sp\é'c%eoﬁliéwpaq éTDl d

assenbly " 28 and lower nold assenbly 30 nmated together with top base 29
and bott @M bhase Rdided eLHIRUEI DAt | ARpped tdblanessmbiers and Rebwd mBga t O
WD 97/ 04240 PCT/ US96/ 11299

9 Fi gs. 3asamebly, 30 neep tagetiteabke parditadbatmiliding efemdRiedsarticle
preferably provided to introduce top cylindrical wall 34 into cavity
32. Fig. 4, Whitkerais. onc Figs 26 cWRPLE aaldy RSP Yy Sﬁgwcﬂ-‘lﬁﬁsl BnBop basef
Fig. 3, |IIutrat top C dri cal 34 W|t notche u ede3

W Shin 5 the regibREGereRtl PR 5 dah tupi | kPO oce 1Y fae8 thiade

bot t om rot at@PLﬁ‘y Yfle AGLMALAM:E %9@&1%@ ddlb dRbLAGUCIRG DALLOM the

cylindrical 35 1nto cavity Slot 44 of top core 42 énables the
core 42 100 bmaoxhﬁees:hl mhy o BirAtVERGON OF-TO0-1036ET CeplA 804 11084, £idSr)

required,
for use in high temperature heatsink applications.
Top base 29 includes cavity 32 as ﬁell as a number éf inlet
ports for receivingl liquid mold material into cavity 32.
Positioned on cavity floor 32a is a top ;ylindrical wall 34 with a
15 notched upper edge 36 forming a series of peaks and valleys. The
upper edge 36 of each peak and valley portion of cylindrical wali
34 includes an outwardly beveled surface 38.
Bottom ba;e 31 of lower mold assembly 30 includes a plate 33
which engages with cévity 32 to form the desired shape of molded
20 article 10 with downwardly depending legs 14. Positioned on plate
33 is bottom cylindrical wall 35 which includes a notched upper
edge 37 forming a series of peaks and valleys. Each of the peaks
;nd valleys at notched upper edge 37 include an outwardly extending
beveled surface 39.
55 Fig. 3 illustrates'é perspective view of upper mold assembly

28 and lower mold assembly 30 mated together with top base 29 and

bottom base 31 in communication with one another. Referring to



to be in a conplinmentary mate with bottomcylindrical wall 35 In 10
addi'tion, bottomcore 46 nay also be rotatable to facilitate the

al i gnnment and nmating of respective notches of upper cylindrical wal |
34 and bottomcylindrical- wall 35. The ability for cores 42 and 46 to
actuate in and BOP49 | itate ejection of a conpleted o RETESI611299
fromthe nol d. VWil e upper nold assenbly 28 and 15 |ower nold assenbly
30 preferably include rotatable and actuat @bl e cores 42 and 46,
respectively, such assenblies 28 and 30 may, in the alternative, be a
single unitary and solid nenber with no novi ng parts. - As

can be seen in Fig. 4, notched upper surface 36 of top 20 «cylindrical
wal | 34 conpli nepiga.i Byandat 2% wbp rotuable @ndipreatadligecore 42 i37pgdfebailyyom

cylindrical wall 35. Surfaces 36 and 37 mate together to position
respective bevel pepvided Zeekntagiugnctopociindiingl “Bbl Gheinto cavigndi2herFige form
a series of thread segnent matrices. Essent i al s best seen in

Fig. 2, bevel ed Surfitds3s Feotisgeticnet lYﬁSf)"ér':hr‘QgX ﬁ't?rtl?"&?ng"* ot FikcH-
thr ef"‘d segnent %gluwg}:altees %Veclyg dr!s.ryrlf %?eéitg?’gotched %e?v &igeez%%ew{raxlig
n .

portion for the ['ower portiaons each thre
WO 97/ 04240 5 the region of cavity 32. Similarly, bottom base Bgrirk@g@éslgggc%m

10 As in Fig. 2, due to the conplinmentary mating of top
cylindrical wall r3¢éatanrk and ta@ma:ybimdm'recac fivdl int3oquciitiy ®ottdm cylindrical
cylindrical wall region 49 and interior wall region 50 are devoid of
any nol d mat eri akadupp rigte ravieyd 32 ngSprtodef. top Asrea“? engbies the gprs t4dre 18
is formed while the thread se rrent matri ces, forned_ by bevel ed

surfaces 38 and 39, Peyretatedat oﬁ?t?mgrt‘i}'\’/aFYli?ﬂr’tS’Fl all e uruited:
oo e U0 {7 bt SR o RTS8 9 ©F

10 addition, bottom core 46 may also be rotatable to facilitate the

alignment and mating of respective notches of upper cylindrical

wall 34 and bottom cylindrical wall 35. The ability for cores 42

and 46 to actuate in and out facilitate ejection of a completed

molded article from the mold. While upper mold assembly 28 and

15 lower mold aésembly 30 preferably include rotatable and actuatable

cores 42 and 46, respectively, such assemblies 28 and 30 may, in

the alternative, be a single unitary and solid mem_!:;er with. no

moving parts.

As can be seen in Fig. 4, notched upper surface 36 of top

20 cylindrical wall 34 complimentarily mates with notched upper edge

37 of bottom cylindrical wall 35. Surfaces 36 and 37 mate together

to position respect.;:.ve beveled surfaces. 38 and 39 proximal to one

another to form a series of thread segment matrices. Essentially,

as best seen in Fig. 2, beveled surfaces 38 provide the upper

’ 25 portions of each thread segment 22 while beveled surfaces 39

provide the mold portion for the lower portions of each thread

ségments 22,



10 .may be nodified to generate a nolded article 10 in accordance with

t he ‘manuf acturer's specifications. For exanple, <cavity 32 and

plate 33 nay be nodified to elimnate dowwardly extending | egs 14
depending on t i.red nolded article 10. Turnin i g.
.5, & perspecti C‘&O\c}?@ﬁﬂgf an article 10 15 nolded in accor da%&g‘%%’ﬁzae
present invention is shown. Ml ded article 10 includes planar surface
12 and aperture 18 positioned conpl et 8Py therethrough. Legs 14 are

al so provided due to the particul ar application of the present
invention in a heatsink apparatus. Still referring to Fig. 5, thread
segnents 22 forma 20 helical line 48 representing the desired helical
thread line for hecdrviFhg a2makee t B e bR d comRipBntary ABatiagn dfe top
under stood, the particul ar notched surfaces 36 and 37 of cylindrical
wal |'s 34 and cyBmdrycad petat} v @y arda oot il Widat ¥, antptaelatr abl e
hel i cal thread pattern. . Referri ow.to. Fig.,.6, a top.view of | ded
25 article 10, ﬁf’cil?dfﬁaéaﬁa%eéﬁﬁ?Pskg%ng P& ? B E5ALon 80 %evmﬁlev"igo

: i'spose er éon, 1 §" sl .
Aperture 18 is, gkhsxisff,&?@m&&faarﬁmgo thECEINEnG PRLEsd. T 62080 Legurt,
nmenber in a fashion simlar to a common conti nuous helical thread

WD 97/ 04240 5 aperture 18 is formed while the thread segment maEEﬂ_deUsgﬁJM%

11 about the periphery of an aperture. Thread segnments 22 are
preferably spacetdeefladt stirineeonads ammwi h3f, wireh cgegiedS2ndiisposewhll 20 of
t her ebetween. Such gaps 52 facilitate the nolding process and ensure

the integrity of apertdre H8ead segnent 22 as a separate nhol ded 5 portion.

Therefore, the size,_ shape onfiquration_and helical . attern of
thread segments 22 nmay® be‘"“ﬁbfcﬁfgﬁd ‘l"‘ge’g‘é%?)‘?dé:%%te vi\:ngfh sl"ecj'ﬁ-tche&‘ape and

manufacturer’s szgrgfifglxgﬁtikxg::gog?per mold asse'ng.'[y Q)éam Qowé.\::i fSra Zé&nﬁbh%%t rate

such an alternative ment where the arrangenent of threa
segnents havaobe@Ry pkOmodiRged itddgenerdiaf arfidlagd ta@tfdlg. 107 innMatabedaraiet wridhe
110 includes a pl anar body 112 with aperture 118 conpletely
t her et hr ough. .| mher manufacturer’s specifications. For example, cavity 32 and
plate 33 may be modified to eliminate downwardly extending legs 14
depending on the desired molded article 10.
Turning now to Fig. 5, a pe;:spective view of an article 10
15 molded in accordance with thé present invention is showh. Molded
article 10 includes planar surface 12 and aperture 18 positioned
completely therethrough. Legs 14 are also provided due to the
particular appJ;ication of the present invention in a heatsink
apparatus. Still referring to Fig. 5, thread segments 22 form a
20 helical line 48 representing the desired helical thread line for
receiving a male threaded member. As can be understood, the
pérticular notched surfaces 36 and 37 of cylindrical walls 34 and
35, respectively, may be modified to create any desirable helical
thread pattern. Referring now to Fig. 6, a top view of molded
25 article 10, with thrleaid segments 22 disposed .thereon, is shown.

Aperture 18 is, therefore, prepared to receive a male threaded

member in a fashion similar to a common continuous helical thread



wal | 120 of aperture 118 includes a nunber of thread segnents 122

thereon. Such thread segnents, as will be discussed in nore detail

_below, create a fenale thread pattern for receipt of nale threaded 15
shank 124 to assist in the nmounting of heatsink nenber 126 to ded
article 110. WORHMPM onally, legs 114 are provided for PCT’US%’E‘F% | ar
pur poses as legs 14 shown in Fig. 1. Fig. 8 illustrates a
cross-sectional view through the line 8- 11 8 of Fig. 7 to show thread
segnents 122 in their helical line 20 pattern 148. Fig. 9, a

perspective view of nolded article 110, al so shows helical line
pattern 148 of thread segnents 122. Figs. 8 and 9 illustrate a
thread helical | ebeutpatiecrperigi@erghicth émsapempure. Thread| segments 22Asarxe
result, alternative thread segnents 122 are | oyed al ong the path
of helical |ine patieapblylpBaces fPpEY | §¥om Pne pXotheyn e"é"ngoﬁﬂl’%t? t HrsResefer e
required, the pattern of thread.s nodi fied t
provide for ever§® ?’Tﬁbﬁf'efﬂreaau‘?eg%@ E%Z?cz'nta%e ?%y%’ifcﬁfsonﬁ‘dt he
helical line pattern.1l

] i Zéag.l4§4 22
PCT/ US96/ 11299 enisure éll'pe integrity of ea¥pt% eQQnent 12as a separate molde_?he

present invengi OPOLQOQapabL&eeéreorQusdkm,aaniﬁt,e%mge&uon atd\r2ddcal
pattern conpletely through an article which can cl osely sinmulate a
continuous threagapirhesf thizesh shasentnl 52 prgvbouskdyfizdedn accorddrice tikhbe
made through a separate tooling process. As can be 5 seen, the unique
mol d constructi ¢he ﬂ@fmfatchérerb? epeekficatipdht i on i ncl udes two hal ves
which is capable of formng interrupted_thre ment s ver%/ close to

one another to closel ¥o%i FHERLEr 3 F&%"h‘tl ﬁu%ué%l“s“attenré & an 3HfRE i own

i nterrupted thred articles on ctlons

manuf act uri ng eaimeRy Jyhege %ﬂ? ha’:mn %mseé“ﬁt of 6 JI:eanven e%ﬁﬁ? e2*%

t hr eaded con%ct lmggiégghch RSl AL R yﬁgel habhfded artdifle mgﬁ irshddacta to
buckling or <creep 1n high tenperature envi ronnment s. In

addition, the tphatadeddy antiwith aperdurdlleél completely therethrough. Inner
wall 120 of aperture. 118 includes a number of thread segments 122
thereon. Such thread segments, as will be discussed in more detail
below, create a female thread pattern for receipt of male threaded
: 15 shank 124 to assist in the mounting o.f heatsink member 126 to
molded article 110. Additionally, 1legs 114 are provided for
similar purposes as.legs 14 shown in Fig. 1.
Fig. 8 illustrates a cross—sectional view through the line 8-
8 of Fig., 7 to show thread segments 122 in their helical line
| 20 pattern 148. Fig. 9, a perspective view of molded article 110,
also shows helical line pattern 148 of t_:hread segments 122, Figs.
8 and 9 illustrate a thread helical line pattern 148 which has two
full turns. As a result, altermative thread segments 122 are
employed aleng the path of helical line pattern 148. Similarly, if
. 25 three complete turns were required, the pattern of thread segments
22 would 'be modified to provide for every third thread segment 122

to be employed along the helical line pattern 148.



construction of +the present invention permts certain creep
resistant and high tenperature resistant plastics to be enployed in 15

t he af orenenti oned new applicati ons. It woul d be appreciated by
those skilled in the art that vari ous changes and nodificati ons can be
made to the il | WOTAE40 enbodi ments without departing fr AW PRI6/413P% | t
of the present i nvention. Al such nodifications and changes are
intended to be 20 covered by the appendediz] ai ns.

13 WHAT IS CLAIMED |IS: 1. Aol d construction for nolding

structures, nmade of plastic for securing a heat sink nenber with nmale
threading to a heat generating nenber in flush conmunication, said
structures having i ntTherpypsent iinvenrtiion itsheepedide ff pravading mhainteneuptedn,

conpri si ng: a first nold nenber having a first base with a cavity
therein and a fi rehreay| patdere aromphetelyli Shepvaly 8% artdsls tYhichoSan clofedy
first cylindrical wall including a notched upper. pocttion with  a series of
peaks and val | eysSimHiats 8 RRFHHEPT (F&Feﬁﬁa}’??teg‘gi“&i% 5’@? °ongY |RESHELY BRER

having a different elghby [I@M aldh S8 Vddprdde08bo1thd Ardodbs CUGE, QlenSBL

first cylindrical ARSI each pea ey, sa Irst cylin cal
wal I bei ng bewel egfhedl idhs LRARgRAIRo1al OMRAEEricBEOUSS] dke Obréstng finb&ition
cylindrical wall; a second nold nenber having a second base with a
second cylindricalciuagdd tdb Ipesadwhirer £9ngapsisiied of eivemichgC yhieargupted| thyvekd
i ncl udi ng a notched upper portion with a series of peaks and valleys in
said cylindrical segmentssyexy skassntl epeiandEharako \GAriely hePpitFeaa derrbtuons
hei ght, fromsaid base to a top edge of said ﬁecqﬂnd %yl i ndri cal gvall at
each peak and val ¥iRpadsaj qUREESndoW) | ARERFRRNC Y oMb AEEISA0RI &% a™ e s

top edge tovard 0g QUSLAS Qb SAUduPRaRPHeCY LM lEalc1g] | 11" present
said first mold nEWB&r and said second no menpber bel ng

10 invention enables a threaded comnnection which is extremely reliable

and not subject to buckling' or creep in . high temperature

environments. In addition, the threaded article and mold

construction of the present invention permits cextain creep

resistant and high temperature resistant plastics to be employed in
15 the aforementioned new applications.

It would be appreciated by those skilled in the art that
various changes and modifications can be made to the illustrated
embodiments w:i:thout départing from the spirit of the present
invention. All such modificati§ns and changes are intended to be

20 covered by the.appended claims.



mat able with one another; said top edge of said first cylindrical wall
beirig conplinentarily natable wt aid top edge of said second
cylindrical wall; said bevel ed top HﬂSGSHHETS}aAsi kEg9t  cylindrical wall
bei ng nmatable w th said bevel ed tdp engEPLA(?E% 3 sgecond cylindrical wall

to formthread ¥ 0nat ri ces at—ei~H-erent s about t hRCTUSS6AREY y
thereof, said thread segnent matrices provr di ng nmeans to nold interrupt ed
fermal e t hreadi ng of 'lihi&SheetHas ceﬂhan
one turn for threaded engagenent with nale thr eadi ng

menber. 2. The nmold construction of daim 1, thread
matri ces are spamasr apgaciaMewrseone anot her about t he perr p ery o s id
first cylindrical wall and sald second cylindrical wall co Ilnentar|ly

mated at respectilve t dpreldgesnstraetion TRE nging sE‘t)’r‘iE‘t’teéc’t‘q"éﬁg igternuphiedn 1,

wherein said Y, o extends downward into an aperture in
said cavity fl oorn%rsié’rgdéhcfggrgnd%mgp@i\%'vg bei ng capabl e of rotating w thin

and actuating in andaoutfidlstsabll apebétirieving sai timavbbse fhidr .a ohvity The
mol d construction of Claimi1, wherein said first base includes a nold

material inlet iETER dLayifiyst Flindritpl WLl HoRAuER | rFagiti Sleasi
wherein said secqdy m&lrdt éy&ﬂt&acalnmtd%cﬁm@t@taendecﬁwsr;gep%\é@m g.gtrfei

second cyllndrlcal wal | and sai d second base; said pl ate being nat
with said cavi tya sarieE df frepkt abdsw@aliewd éatﬁabﬂecmindrecm wella rsaidjeﬁdrst

structure _throu ch an rture in ru ted threa on_its
i nner surface, 'b%’ﬁﬁ%ll glo%avwgrrﬁl%a% tru eﬁ%’%fsﬁP‘E %If&f’ﬁ’g
i nterrupted threatd, aS@EPEAIR, obaydiag fgfse:afc?hr{dhﬂbloﬂglﬂ UlaR, eQh Prak NBEL
wal | surface of an aperture through a nolded article which is nade of

plastic and is capbdiiesaid Sdeal icubindriradt walilnkeingnbeveled t4¢ Ans etaphedasdi ng
to a toward the outside of said first cylindrical wall; '

a second mold member having a second base with a second
cylindrical wall disposed thereon; said second cylindrical wall
including a notched upper portion with a series of peaks and
valleys in said cylindrical wall; said second cylindrical wall
having a different height, from said-base to a top edge of said
second cylindrical wall, at each peak and valley; said second
cylindrical wall being beveled at its top edge toward the outside
of said second cylindrical wall; and

said first mold member and said second mold member being
matable with one another; said top edge of said first cylindrical‘
wall being complimentarily matable with said top edge of said
second cylindrical wall; said beveled top edge of said first
cylindrical wall being matable with said beveled top edge of said
second cylindrical wall to form thread segment matrices at
different heights about the periphery thereof.
2. The mold construction of Claim 1, wherein said thread
matrices are spaced apart from one another about the periphery of

said first cylindrical wall and said second cylindrical wall

complimentarily mated at respective top edges.

* < L M S *



heat generating nmenber in flush comunication, conprising: a bottom
di e "having neans for formng a bott partion of a nolded article with an
aperture therethrough; bottom SﬂUﬁCSHEEENMSiBEE ans emanating up from
said bottom dlefor formngalovver portf ach jfnterrupted thread :
segnent ; WO Y884 e nhaving nea RERLAED? op port i B B0y ¢
article with an aperture therethrough; said top die being matable wth
said bottom di e; top shutoff surface nmeans emanati ng
down fromsaid top die for formng an upper portion of each interrupted

t hread segnent; and said bottom shutoff surface means being in
communi cation wth sdibg t!@édsmmef-#uc!-‘,m aek s Lo mberaia madds figswol d

v ough sai d ol dOHRFECE (RTLGTToBe GRPI=rR SRPUBL CHTRP ot SLQnENREy

bei ng positioned gloog; malieh&yldhéﬁewrualirmen&pasﬂ ler rmt11§g3|vﬂtﬁi@1n‘%ﬁdV\’3-| l
of said aperture with none of said interrupted fthread segnents vertically
over | appi ng one amttuh@mabbatld ot ofperidpprarpursf in Hadd icamisy ‘ﬁbﬂOIr- of said
aperture, said i n‘{ err %hcroggtd SEQENES PLQ ow di fe%ral e di ng of
greater than one turn readed engagenen i fh mal & th rea 3

heat sink nmenber.includes Ihibmtﬂademmsinluetjjnw safia Gagity. 6, \Aherel n sai d

bottom shutof f surface neans and sai d togl shut of f surface neans each
C

i ncl ude outwardl § ext®sdP tﬁ?%"l‘éat@ﬂr PaceetBalrs WhsFeiosAichFesendy mold
interrupted threag RE0TENLTdes & prads MRLGHRMA4 Aduelf NAYI Q&Owtsﬁi%mal

threads, for securing a c|’1rea ded heat sink having a bottom contact
surface and a | owmgilt uddnaaxeamesoqmrlpeadl saidaplétrertetiog hatabléieedth said

generating nenber having anar_surfa o] Si ng: a nol ded
article having anS3p&¥ i %gtdhgfr«??h??ﬁgwd ‘s'?fagfé EOBRRL S Qiorded strutull

through which an aperture, having interrupted threads on its inner

surface, is formed.
6. A mold construction useful for molding interrupted thread
segments on an inner wall surface of an aperture through a molded
article, comprising:

a bottom die having means for forming a bottom portion of a
molded article with an aperture therethrough;

bottom shutoff surface means emanating up from said bottom
die for forming a lower portion of each interrupted thread segment;

a top die having means for forming a top portion of a mold
articie with ah aperture therethrough: said top die being matable
with said bottom die;

top shutoff surface means emanating down from said top die
for forming an upper portion of each interrupted thread segment;
and

said bottom shutoff surface means being in communication with
said top shutoff surface means to form a series of interrupted
thread segments, on an inner wall of said aperture through said
molded article; each of said interrupted thread segments being
positioned at a height different from one another on said inner

wall of said aperture with none of said interrupted thread segments

AR ) Y
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aperture defined by a cylindrical inner wall having an inner wall surface
and"a central axis; said article bei of plastic; a
plurality of t hr ead segnents di spodeTHIOBHEETHASIBEBENWal |  surface in a
position substantlallgy perpendi cul gr to gapody tral | axis; said thread
segnents descri WOPF*4%el i cal threa ' ter than REGTAISHE(11399
each of said thread segnents being positioned at a height different from
one anot her on said inner. 15 15.1 wal |
surface of said aperture; none of said thread segnents vertically
over |l appi ng one another, in the direction of said central axis, about the
peri phery of sai deitiR@ripVodderDdppSitd Coned[@@bthelre about thellpafiphedyINGEt S4hid 0
said nolded article for securing said nolded article to said heat
generating menbedmnemyall of said AREriuse- thr eadabl y receiving the threaded
heat sink menber thl‘(i\klg i&UCQnQ&%E{:&;\ 'mngowtﬂ ?eé tgﬁgsgo%rtom ﬁhutoff
comuni cati on vmth said heat "generat |ng rre contact surface of
sai d heat sink Raifugel mdads vdridh saad dtég)pslphatﬁrsu%fﬂd‘eameaﬁ‘ &&dhd ineBide
generating nenber; said |ongitudinal axis being ampend| cular to said top

planar surface oPut¥aTaLneAxtepdting atieNg SHenBithtace g meansT fox faEptngr ¢ fi%e of

Cl aim8, wherei niﬁgégu?@gd CRleali WeGRchesPattern i s described by alternating
thread segnents about the perlphery of said inner wall. 10. The nvol ded

article of O ai ms8, whoralided satikllechavind intardox thp%ﬂdlserqqn@@sdmcri bed by
every other third thread igggfeg;tiac? ‘t’ﬂ% ﬁeréé)ergg% o{hesfg{: rou&ners@ | .

aperture defined by a cylindrical inner wall having an inner wall

surface and a central axis;

a plurality of thread segments disposed on said inner wall
surface in a position substantially perpendicular to said central
axis; said thread segmenfs describing a helical thread pattern;
each of said thread segments being positioned at a height different
from one another on said inner wall surface of said aperturée; none
of said thread segments vertically overlapping one another, in the
direction of said central axis, about the periphery of said inner
wall of said aperture.

S. The molded article of Claim .8, wherein said helical thread
pattern is described by alternating thréad segments about the
periphery of said inner wall. '

10. The molded article of Claim 8, wherein said helical thread
pattern is described by every other third thread segment about the

periphery of said inner wall.
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