2 9 DEC 2005 COVMPRESSI BLE PI N ASSEMBLY Field of the Invention: 5 The
present invention relates to a conpressible pin assenbly and, MOF 8 DEC 2005
particularly, to a conpressible pin assenbly defined as a contact probe
for formng an electrical interconnection or providing an electrical
contact between two devices. Description of the Related Art: 10 Wth
reference to FIG 1, a conventional conpressible pin assenbly can be
defined as a contact probe for form ng an electrical interconnection or

providing an electrical lie t d w conpressi bl e
pin assenbly generally im IANEE %%xg el emrent 20a and
an elastic elenent 30a. The barrel 10a is integrally fornmed by a
nmetallic material and has a holl ow chanber. The barrel 15 1 Ca has an

open front end and a cl osed rear end. The elastic elenment 30a and the
contact elenment 20a are sequentially placed into the barrel I OGa fromthe

front endmg]dbpﬂ!ppﬁq;%udllpa Then, the front end of the barrel 1Ca is

crinped radialTy I nwar forminner dinmensions at reduced opening 11
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barrel 10a can be fastened and el ectrically connect ed to either the sane
surface of the printed circuit board fromwhich it 25 extends, by neans

of a Surf?f@scm‘“ﬁnbi’m@ﬂe? ¥d( ] or to an opposite surfape of the
printed ciTcurt poard, t.hrough a hole in the printed circuit
board.,;1 With referencc to FIG. 1,a conventional compressible pin assembly can be

defined as a contact probe for forming an electrical interconnection or providing an
electrical contact between two devices. The compressible pin assembly generally
includes a barrel 10a, a contact element 20a and an elastic element 30a. The barrel
10a is integrally formed by a metallic material and has a hollow chamber. The barrel
15 10a has an open front end and a closed reér end. The elastic element 30a and the
contact element 20a are sequentially placed into the barrel 10a from the front end of
. the barrel 10a. Then, the front end of the barrel 10a is crimped radially inwardly to
form inner dimensions at reduced opening 11a. The reduced opening 11a keeps the
contact element 20a and the elastic element 30a in the hollow chamber of the barrel
20 while the front end of the contact element 20a passes through the reduced opening
11a. The elastic element 30a pushes against the contact element 20a so that the front
end of the contact element 20a is flexibly extended out the front end of the barrel 10.
In use, the closed rear end of the barrel 10a can be fastened and electrically
connected to either the same surface of the printed circuit board from which 1t
. 25 extends, by means of a surface mount technology (SMT), or to an opposite surface

of the printed circuit board, by extending through a hole in the printed circuit board.
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29 DEC 2005 The front end of the contact element 20a can be pressed

agai nst a contact of a device that is being tested so that signal DE@ﬂMS
contact can be transnmitted to the printed circuit board for proceedi ng
wi-th the test procedure. The closed rear end of the barrel | Oa can also

be electrically connected to testing equi pnent while the front end of the
s contact elenent 20a is pressed against an electrical device, thereby
achi eving an dhedtdtend of 0Bicagthctapini@@D04 b Beqsbisellagishtt POBRhctRd dbiee
el ectrical device. However, the barrel of the conventional conpressible
pi n assenbly nekalss b@ngmasmdlseultaesagnairtdm}m ¢onitdey canlte trapmitted t6 ieditedvi ty a
| ayer of gold is plated on the barrel. The gol d-plating process
gener al | y i ncl gwdesit bbardifonmosdedimgofitlt the tdsaproetdire The ctamededarlennd afttheibarrel
| i qui d. Because the barrel is only opened at its front end, the inner
portion of the lBacereklsd bt klsctrisaliy ¢amected tootkstinge quiphetnpivhilé thg fiangeriddof the
inside the barrel to_ easily flowout. This wi|l create a non-uniform
el ectropl at éd Icayeft demereOp arpssepagaipan stectriel dsaicedhereby edieving 9m a
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result in a conpre53|b n asse etter con uct|V|t t hrough
the barrel . gTo g% 18N InF\ﬁd aB@é’a%sé)me%ﬁﬁe] ik Bﬁly%@ﬁe%ﬂit ith ﬂ\bﬁﬂéﬂdoﬂxeﬁﬁrfbyl des a

conpressi ble pin assenb whi ch includes a"barrel with a hol

chanber, a contpagionpdfithe Bkl dmls to allow all of the gold plating liquid inside the bar“el to
easily flow out. This will create a non-uniform electroplated layer at the inner
portion of the barrel resulting in a reduction of conductivity and an increased use of

the expensive gold liquid.
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Summary of the Invention:

1t is therefore a principal object of the invention to provide a compressible pin
assembly that can enable the superfluous gold plating liquid within the barrel to
drain out smoothly. This will reduce the amount of gold plating hiquid being used.
20 Furthermore, this will result in a more uniform and complete electroplated layer at
the inner portion of the barrel. All of this will result in a compressible pin assembly
with better conductivity through the barrel.

To achieve the above object, the present invention provides a compressible
pin assembly, which includes a barrel with a hollow chamber, a contact pin, and an
25  elastic element. The barrel has an open front end, a closed rear end, an aperture

passing through the barrel, and a stopper designed to be placed in the aperture to seal



25.-elastic elenent. The barrel has an open front end, a closed rear end,
an aperture passing through the barrel, and a stopper designed tOZQ%EEZM
placed in the aperture to seal] 2 2 9 DEC 2095 it after the plating of thé
barrel has been conpleted. The pin body of the contact pin is |ocated

wi thin the holl ow chanber with one end positioned agai nst one end of al

el astic el ement where the other end of the elastic elenent is forced

agai nst the cl odledter feplatmgabi dlfic haneel had besweompletsdr Tae pirhleodyanf tled conflepin

el astic el ement _pushes against the 5 pin hody so that the end of the
contact is flexibegatekVERadae BeioY reangise it endpestiggned @gang one end offan
provide a furthey understandi ng of, the.ipyention, the .followi ng detajle
descri ption iIIGETV%%@@mgﬁﬁﬁﬁ?ﬁ@ﬁngﬁﬂﬁ°€¥§ﬁ%ﬁ%%dgmeH%RFﬁVEﬁ?ﬁﬁhﬁe?%??ﬂ
detailed descripti ' ' el rati
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i ntroduction of the drawings is as follows: FI | is a cross-sectional

vi ew of a conpr&8sb¥Iet pin assenbly of the prior 15 art; FIG 2 is a
perspective expl oded view of a conpressible pin assenbly in accordance
with a first enbodi reptovode 4 fuethpr esterstanidimgesftthaomyerffof, thd folovangdespelct | ve
view of the conprcssible pin assenbly in accordance with a first

embodi ment of t HescppéeeRlusiraioesnbesimenty ap] exanplgsof ghepnaentivnethisaietailed

conpressible pin assenbly in accqordance with a_ first enbodi nent of the
present inventi gPﬁcnpnon béing provided only for the illustration of the invention.

10
Brief Description of the Drawings:
The drawings included herein provide a further understanding of the
invention. A brief introduction of the drawings is as follows:
FIG. 1 is a cross-sectional view of a compressible pin assembly of the prior
15 art;
FIG. 2 is a perspective exploded view of a compressible pin assembly in
accordance with a first embodiment of the present invention;
FIG. 3 15 a perspective view of the compressible pin assembly in accordance
with a first embodiment of the present invention;
20 FIG. 4 is a plan view of the compressible pin assembly in accordance with a
first embodiment of the present invention;
FIG. 5 is a cross-sectional view of FIG. 4 along the line 5-5.
FIG. 6 1s a cross-sectional view of the compressible pin assembly in
accordance with a second embodiment of the present invention;
25 FIG. 7 is a cross-sectional view of the compressible pm assembly in

accordance with a third embodiment of the present invention;



FIG 5 is a cross- sect) onal viewof FIG 4 along the line 5-5. FIG 6
is a cross-sectional view of the conpressible pin assenbly in aCC(?ermnS
with a second eiribodinient of the present invention; 25 FIG 7 is”"a
cross- sectional view of the conpressible pin assernbly in accordance
with a third enbodi mrent of the present invention; 3 2 9 DEC 2005 FIG 8
is a cross-sectional view of the conpressible pin assenbly in accordance
with a fourth enbodFI®e isefcréReepli@Rpiew TUBNEdRRessiBlGpinSsieintRy in

per spective expl oded view of the conpressible pin assenbly in ™ accordance
with a fifth endostidametwidfa fdvethphesdithert oY @fetpresgnt iavédtion; 10 is a
perspective view of the conpressible pin assenbly in accordance wth a
fifth enbodi ment of Fike prasempectivevaplidded viekl & thd cdmpsssiblphmmusydngily af t he
conpressi bl e pin assenbly in accordance with a fifth enbodi nent of the
present i nvent iasperdensd With@ fifth epmbodingsny ebths peasetnaventipew of FIG 11 al ong
the line 12-12. 10 Detail ed Descrjption of the Preferred Enbodi nents:
Wier ever poSsi bl e i RI@hd if aIPEBResigeaest pf heicempressikle pintsserahlyan aesrdanfs
will refer to |ike ?ge nes and.parts unless otherwi se illustrated.
Referring to FI'e8 a5Its embgdiment bl preseminventiobnpr essi bl e pin assenbly of

15 the present invegtd 1nchudes a harrel 10,.a.contact .pin 20 and.an
el astic el ement 30. ?fd]'ﬁlg léglp l}aé]l 7% Ofglei Cr?fné)éfr’sﬁllibiegpl?gﬁsﬁﬂlgbﬁg aﬁcqlr‘g?naﬁ’ I“i@a
material and h . g@g% Th g 10 has an open front end
and a cl osed rggfp?eenﬁ%d@\ﬁég%?gar e?negt;oy]fvgltng%ﬂggérel 10 can be fastened
into an aperture (neiGShowakrds-8¥dudal Yel A FRE. QAidndht Bhed2-12.
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Detailed Description of the Preferred Embodiments:

Wherever possible in the following description, like reference numerals will
refer to like elements and parts unless otherwise illustrated.

Referring to FIGS. 2-5, in one embodiment, a compressible pin assembly of
15 the present invention includes a barrel 10, a contact pin 20 and an elastic element 30.
The barrel 10 is integrally formed by a metallic material and has a hollow chamber.
The barrel 10 has an open front end and a closed rear end. The rear end of the barrel
10 can be fastened into an aperture (not shown) previously formed on a printed
circuit board, or can be soldered to a surface of a printed circuit board by means of
20 surface mount technology (SMT) so that the barrel 10 can be electrically connected
to the printed circuit board.
In the preferred embodiment, the barrel 10 has an aperture 11 formed through the
circumferential wall of the hollow chamber. The present invention provides a
stopper 12 inserted into and sealing the aperture 11 after the barrel is in an
25  immersion plating process. The aperture 11 and stopper 12 of the first 3 embodiment

have a T shape ( shown in FIGS. 2 and 5). The second embodiment (shown in FIG.



circuit board, or can be soldered to a surface of a printed circuit board
by neans of 20 surface nount technology (SMI) so that the ban-el é? Eﬁz 5
be electrically connected to the printed circuit board. In the pr Q @
enbodi nent, the barrel 10 has an aperture 11 forned through the
circunferential wall of the hollow chanber. The present invention

provides a stopper 12 inserted into and sealing the aperture 11 after

the barrel is ighinhd2dabylRkigkioofpeal 2 Hhs@fAG8®S pertiie 12PeThelgrdll and
stopper 12 of the first 3 enbodinent have a T shape ( shown in FIGS. 2

and 5). The seewmbddigrnb@hoentin FEhdmdlndeshGem#céhi] Elzped 8idppd)1 2t méthudes a
cylindrical stopper 12b inserted into aperture 1 Ib. The third

enmbodi ment ( shemitirg 1 l@vim a beneladdwed]. alkeefonrth ombedimeshiabewn st gpéy 12¢
with an aperture 11 c_having a bevel ed wall. The fourth enbodi nent
(shown in FI G mjudes ap [l shaped storpersidd sduclsisapisarble mio asremable ciraaar t abl e
into a crinpable cir ar. 5 erture,ll 4 t h |1s carrespondi.ng to the
| shaped crdss a?%%fr? gﬁd Vi gﬂﬁsgc(ggpgpﬁgmg fogh%%‘a?c\ggﬁoébéecfﬂ?n ¥ ‘éﬁ) %?rﬁ-?i%@r when
the aperture i i e : r , or
124 is fixed i ©PRAE erO?E}?éjegt(i]%]%}? Yﬁ’%%%fri’egq‘gg? C‘i‘&&g’?a%‘“r“ééﬁéﬁj:oﬁﬁ?/ré @’8 by

nmeans of a pre§t%p%é1‘t112,ﬁIB{QQc, YO8 ARG hake aftrufd 11TR1IRNTANGQTRNt tO seal
the aperture 11, 11b, | I'c, "and | Id after ‘the barrel’ has been gold

pl ated. The st egpedtivalyl by aeahs éfhepress@itppredt] dekv afd @p, drheéinfpl Adab fegmgn ecess
preventing i n’ruri ties fromenteri n% t he hol | ow chanber of the barrel 10.
The cont act 5531 the aRFriee IpHid, bfe, and Baftey the harted hasdieen gnépletet sFhedtoppas twill seaf the
the pin body 20b of 1the contact pin 20 is less than the inner dianeter

of the barridl #RErtureplieiiheBlalin@ PISCASSHBERFIBOH BRITINGY & oW PHT R HOM ow

chanber of thecﬁ%ﬁﬁe@oﬂh@%ﬁq@i 510__15 body 20b has an outer dianeter, which
can pass through an” i nwar fy crinpable lip at

The contact pin 20 is made of a metallic material. The outer diameter of the

pin body 20b of the contact pin 20 is less than the inner diameter of the barrel 10,
allowing the pin body 20b to move within the hollow chamber of the barrel. The pin
15 body 20b has an outer diameter, which can pass through an inwardly crimpable lip at
the open front end of the barrel 10. The lip in its uncrimped state has anui-ﬁner

diameter which are greater than the outer diameter of the pin body 20b thereby

allowing the pin body to be inserted into the hollow chamber
The elastic element 30 1s a compression spring arranged within the hollow
20 chamber of the barrel 10 and positioned at a rear of the pin body 20b. The elastic
element 30 and the pin body 20D are sequentially placed into the hollow chamber of
the barrel 10 from the front end of the barrel 10. Then, the lip of the front end of the
barrel 10 1s crimped forming a reduced opening 13. This will prevent the pin body
20b from being removed from inside the bollow chamber. The contact end 21 of

25 the contact pin 20 can pass through the reduced opening 13. The elastic element 30



the open front end of the barrel 10. The lip in its uncrinped state has

an inner diameter which are greater than the outer dianeter of the pin
body 20b thereby allowi ng the pin body to be inserted into the hOQQQWCZWS
chanmber The elastic element 30 is a conpression spring arranged wthi

the hollow 20 chanber of the barrel 10 and positioned at a rear of the
pi n body 20b. The elastic elenent 30 and the pin body 20b are
sequentially placed into the holl ow chanber of the barrel 10 fromthe
front end of thesheangstst e pinlivan 208 fethdtithe @htathad 21 enflexgngegéndehie  barr el

10 is crinped form reduced o ing 13. This will prevent the pin
body 20b fronﬁﬁéﬂkggygﬁﬂggﬁ&Fggﬁgﬁ side the hol | ow chanmber, The contact
end 21 of 25 the copfagty. PJ.&sﬁ@se‘%ﬁﬂ?ﬂﬁ’@ﬁ%oimeﬂpgncr%lﬂ%e{%ﬁ'Hﬁelqe(?@gm]g%Bﬂ-&

The elastic elenment 30 5 DEC pushes agal nst the pi n bo

that the contagge 98§Ed2r$al‘ e%dfolf%%@ lﬁhﬁél extendethe vaktl fheisthe Bféelﬁﬂg 91§e the
barrel 10. FIGS. 9-12 disclose a fifth enbodi ment where the apefture |

e is folmeds Olfbrméd& Bk o8Rted®Ad BNEHSH fol-Red B@ﬂ{e%aﬂe‘ﬂd?e@g&ﬁ@éte bhgrbarrel
10 has two openings, one 5 forned on the front end and the other forned

oi | the rear erfibviifie gFacs &f Belpoldtiatingfll@w. MDhetdRLLS oﬁﬂlctpli@emhdsmbﬂt I ng
liquid, The barrel 10 of the present invention provides a flange 110
formed in the apevitesefldiped 1Ddvinreg iarhel apshayecl.1e Theing o Ppletpel TRe sioppdrel2d
111 the aperture 11 e after the flange | 10 at thc rear end of the
barrel, which hakeldbedwe apbddred le ierché fipegt IdVert thehearsmdpb ére Hapel, wilchieer e
has thus been described a new, novel and heretofore unobvious

conpr essi bl e pibsempletadbisyrimred fven thadtapped 2ehe af oresai d problems in the
prior art. Furtherppre, those skilled in the art will readily appreciate
that the abbve desc?h%?ﬁéﬁt“F?B?ﬂﬂ%ﬁqheﬁ&§FﬁbPPV%3B¢h§ﬁE@WPP€d€WB6U|nents

and exanpl es Ofco}ng?eslsfgy ep% Ias?srgmbiy \Which eliminates the aforesaid problems in the prior art.

Furthermore, those skilled in the art will readily appreciate that the above description
is only illustrative of specific embodiments and examples of the nvention. The
invention should therefore cover various modifications and variations made to the

15 herein-described structure and operations of the invention, provided they fall within

the scope of the invention as defined in the following appended claims.



i nvention should therefore cover various nodifications and variations

made to the 15 herein-described structure and operations of the
invention, provided they fall within the scope of the invention ak3d DEC 2005
defined in the foll ow ng appended clains. 6 2 9 DEC 2005 WHAT IS CLAI MED
IS: 1. A conpressible pin assenbly conprising: a barrel with a boll ow
chanber baving a cross section with first inner dianmeter, a closed end,
and an open end WHRAG IREDAINMED @i ng a crinpable [ip with an uncri nped
second inner dianeter larger than the first inner dianmeter of the hollow
chanber and, when tlhé ddnpressibde pinpestmbddéahprisiigawar dl y, forming a

crinped inner dianeter; contact pin having a pin bod i, t n _outer

di aneter snmaller th afTﬁngtﬁFé’?ﬁ?Wﬁb?mg‘?’ﬁ’ﬁﬁ’?’&a Cg?sstsﬁcélo\hlﬂvm%@“g@e?i on of

t he hol | ow chanBgme@?, b QWséientiOdndsh lofébdng, thOWRARAE foRiingherigipblotigly wit hin

the holl ow chanber and having an outer dianeter smaller than the

uncri mped i NRRR af LRFRIRE sebnd h@ercdismpetibrger than thofirst matr didmetqziofi thedljove lpmber and,
pass through the crinmpable lip.into the hallow chanmber .. .out er

di aneter bei when 'lhaifl@&r“’f‘ﬁ’éﬁratdﬁ’é‘yé‘f‘ﬁﬁ%%?om%% °‘HP%°§é &1 618]%'@& e lip

preventing novenent of the pin body beyond the lip after the lipis

crinped, the cohtaact phhaving 2 piabohavitnen evte diameter sositer éhen dredirsignier Gametbroof the
pi n body tJ?BsQ.‘éQJI Folf'%)elﬂ ﬂ@}cc M]@ergﬂ in @(q s‘ﬂzlabtl &?ﬁ%{eéﬂf th@Bineolga)Z%)itﬁiﬂ ethc hotlow

ion P ﬁvgl g
el enent contained in ‘the hollow chanber agains osed en
barrel to dembergndihaxng dreoyiridpwthy swhller tren tunimadinpei innagémess of the ciifpebidip so

that th t . I t | - :

aporture pmaepinfiy Bln baip bl oG T35 U R R B iyl apeter being
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the lip of the open end of the barrel,

an elastic element contained in the hollow chamber against the closed end of
the barrel to spring-bias the pin body of the contact pin against the lip so that the contact end of the pin
body extends beyond the barrel;

an aperture passing through the hollow chamber of the barrel with diameter less than the first

inner diameter of the hollow chamber; and

a stopper designed to be placed into and to seal the aperture.

2. The compressible pin assembly of claim 1 wherein the aperture is located

in a circumferential wall of the hollow chamber.

3. The compressible pin assembly of claim 1 wherein the aperture is located

in the closed end of the hollow chamber.

4. The compressible pin assembly of claim 2 wherein the stopper is press fit

in the aperture..



inacircunferential wall of the hollow chanber. 3. The conpressible pin
assenbly of clairn | wherein the apeiture is located in the closed end

of the hollow chanber. 4. The conpressible pin asseinbly of claimZ3[EC 2005
wherein the stopper is press fit in the aperture.. 7 . 9 DEC 2005 A3-239
SG 5. The conpressible pin assenbly of claim2 wherein the stopper has
threads which are threaded into threads in the aperture. 6. The
conpressible pin assenbly of claim4 wherein the stopper has a  A32395G
cylindrical outer wall and the aperture has a cylindrical inner wall. 7.
The conpressible pin assenbly of claim4 wherein the stopper has a sem -
conical outer wall and an aperture has a sem -conical inner edge. 8. The

conpressi bl e p.Tiassenptessidle pincdssedibhef elaimthehsicipes stapfethay thidRls
have an | shaped cross section where the aperture is crinped over the

stopper . ®hich@echraaded sntolthreatls indfeapdrsurefl claim 1 wherein the cross
section of the holl ow chanber of the barrel is circular. 8

6. The compressible pin assembly of claim 4 wherein the stopper has a

cylindrical outer wall and the aperture has a cylindrical inner wall.

7. The compressible pin assembly of claim 4 wherein the stopper has a semi-

conical outer wall and an aperture has a semi-conical inner edge.

8. The compressible pin assembly of claim 3 wherein the stopper and aperture

have an I shaped cross section where the aperture is crimped over the stopper.

9. The compressible pin assembly of claim 1 wherein the cross section of the

hollow chamber of the barrel is circular.



