COVPRESSI BLE PIN ASSEMBLY Field of the Invention: 5 The present invention
relates to a conpressible pin assenbly and, nore particularly, to a
conpressi ble pin assenbly defined as a contact probe for formng an

el ectrical 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 el ectrical |nterconnect|on or providing an electrical
contact between two devi ces. QMERE AMADSIMBEY y general |y

i ncl udes a barrel 10a, a contact elenent 20a and an el astic el enent 30a.
The barrel 10a is integrally fornmed by a netallic material and has a

hol | ow chanber. The barrel 15 10a has an open front end and a cl osed rear
end. The elastic elenent 30a and the contact element 20a are sequentially
pl aced into theField obtheloyentionm t he front end of the barrel 10a. Then, the
front end of the barrel 10a is crinped radially |nmardly to forminner
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flexi bly extended out the front end of the barrel 10. 1In use, the closed
rear end of the barrel 10a can be fastened and electrically connected to
ei ther the sanmeDesoription offthe Relaged Arted circuit board fromwhich it 25

extends, by means of a surface nmount technology (SMI), or to an opposite
surface of ®he pri nVElTepicas to Higal.a copyenticna samatgstible pingssemblpien ba t he
printed circuit

del:)f?ned as alcontact 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 rear 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 it
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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The front end of the contact el enent 20a can be pressed agai nst a contact
of a device that is being tested so that signal of the contact can be
transmtted to the printed circuit board for proceeding with the test
procedure. The closed rear end of the barrel 10a can also be electrically
connected to testing equi pnment while the front end of the 5 contact el enent
20a is pressed against an electrical device, thereby achieving an

el ectrical contact between the testing equi pnment and the el ectrical device.
However, the bafhefronfendmd thrspntact ¢loment 20 npr Bspisbdagiinst aseaadilofa dedds t o
have better conductivity. To inprove conductivity a layer of gold is plated
on the barrel . phis bsmgdesiedisq thy ssgngbeldtie ganiant a3 Be tranemitteddo theeprintader si on

of the barrel in _a. 10 | d plating.]iquid Because the barrel is only
opened at its f PR ,P"E REPSE %&%EF‘%*&%P&CG@% Hhrclased rear end efghebaril al |
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that can enable the superfluous gold plating liquid within the barrel to

drai n out snoothly. Héwevenithd baretiofthe thereanmantomfreGMlepinladdehitly hdeasiis
bei ng used 20 Furthernore, this will result in a nore uniformand conplete
el ectropl at ed | bamerbetter candectivitiye if o proptoive nomwductivity dlayarelf goldlis plafedtohitise Wi | |

result in a conpressible pin assenbly wth better conductivity through the
barrel. To achi 1t e Bﬂi&?bﬂ@ﬁp@@@sﬁ gehesally mslades theinmerision of thevhiadebina
conpressi ble pin assembly, which includes a barrel with a holl ow chanber,
a contact pi'f, gold plgting liquid. Because the barrel is only opened at its front end, the inner

portion of the barrel fails to allow all of the gold plating liquid inside the barrel 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 golf liquid.
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Summary of the Invention:

It 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 liquid 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 to be placed in
the aperture to seal 2 it after the plating of the barrel has been

conpl eted. The pin body of the contact pin is |located within the holl ow
chanmber with one end positioned agai nst one end of an elastic el enent
where the other end of the elastic elenment is forced against the cl osed
rear end of the hollow chanber of the barrel. The elastic el enment pushes
agai nst the 5 pitafispthe plgingied theUsereblnstbaen camipdetedit Thegpin body 6fdhé E@macbpin

ext ended out the open. front of the barrel. To provide a further

under st andi ng of® IPE@‘“I:{ W\l}g}‘i’tth%ﬁaﬂt%@%{ Bith Abe endkpesitigned 2gainst onsiend gf an

illustrates enbqgdlr 0 e inventio his detai.le
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further understgﬁﬁ?ﬁgbgﬁeEEth?ﬁ%gﬁgggﬁemiﬁﬁi?2?b?ﬁ%#%ﬁﬂ???gﬁkgfg%ﬁﬁﬂ%
drawi ngs i s as ol balwso thdt the chniast dermiem portidR Gd il exteRWdRit the @pEPFEMSI bl €
pin assenbly of the prior 15 art; FIG 2 is a perspective expl oded view of
a conpressi bl e ghéhobbsdately in accordance with a first enmbodi ment of the
present invention, EIG 3 is_a perspective view of the conpressible pin
assenmbl y in accor dahe®rovide hiugther ynderstandipg iohhsinyentiem dhafoawing detpiledt | on;
20 FIG 4 is a plan vie%iof the conpressible pjn P%senbl i n.accordance
Wth a first eAuaPHEmilsFaes mbadsbenty and rxampleppf the mventon, this detaled

description being provided only for the illustration of the invention.
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Brief Description of the Drawingps:

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 1s 2 perspective view of the compressible pin assembly in accordance
with a first embodiment of the present invention;
20 FIG. 4 15 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 mvention;
25 FIG. 7 is a cross-sectional view of the compressible pin assembly in

accordance with a third embodiment of the present invention,



FIG 5 is a cross-sectional viewof FIG 4 along the line 5-5. FIG 6 is a
cross-sectional view of the conpressible pin assenbly in accordance with a
second enbodi nent of the present invention; 25 FIG 7 is a cross-sectional
view of the conpressible pin assenbly in accordance with a third

enbodi mrent of the present invention; 3 FIG 8 is a cross-sectional view of
the conpressible pin assenbly in accordance with a fourth enbodi nent of
the present invention; FIG 9 is a perspective exploded view of the

conpr essi bl e pi n assdfbBys & prosascbontdneer ofi thhcanpredsithe pinfasatnrbbynin of t he
present invention, 5 FIG 10 is a perspective view of the conpressible pin
assenbly in acc8t@Edimec withadourth embodimeni od theamesentinyentiopy esent i nvent i on;
FIG 11 is a plan vi f. the conpressiple. pin assenbly in accordance with
a fifth enbodi ment @g-gﬁ%a}a?fé%f@ﬁ e?’ﬁ%ﬁfl"’ : Ol thg cqmpEessible pig agsembly in
cross-sectional ,yj 1 _al on he.line 12-12.. 10 Detail ed

Descri ption of F%égg Pg% ‘grﬁi?g lféln%ngbd):aﬁrg?\r{tgft}\ﬁﬁé‘a‘rsgl\%}é?veﬁgg’é’i ble in the

fol owi ng descri pt i oG, hb ke, pelREARCGRY e%ﬁlpﬁ%éﬂta]g iPAGEmAS if hdtSrdahedrent s

and parts unl ess otherw se | d. Referr I'n one

enbodi ment, a coiREgEE Qh@od@[inamagmggénpﬁmergﬁnt he present invention
I ncl udes a barrel 10, a contact pin 20 and an el astic el ement 30. The

barrel 10 is integrdIGy 11 arandn Rieweofitied adnhpressivid i iasdembhdin Adsordariae MWithw
chanber. The barrel 10 has an open front end and a cl osed rear end. The
rear end of t hefifhrembodinidt ofithe peesérdsnventioh;iando an aperture (not shown)

previously formed on_a printed ] ]
FIG. 12 1s a cross-sectional view of FIG. 11 along the line 12-12.
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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 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 nmeans of 20 surface nount technology (SMI) so that the barrel 10 can be
el ectrically connected to the printed circuit board. In the preferred
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

in an 25 i mersion Ell&igti ng. process. The aperture | | and stopper 12 of the
first enmbodi menf) MgHdes acntingrgd stoppemihrinseredrintssapepturenid bs JThe tied second

'm0 apertur e | oPRoORRatihPY R HEE bR ¢ miniet e SBporr e,
| - i cal sh - ' l;: ' | ed
el | CThe' four t B amesr e e lel b e Rl oot OB A B Cpper

12d which is i nsRuIRDLRI bidped Rofpdr TR&WhRhGE SaHaBle iRtoARGIPAR dirchir W t h
wal |l s corresponding to the |I shaped cross section which confirns to the |

shape of thesst eppemre Whiwith vallapardsporiingtoahd hihapedaddcddtsedtion vaticdp@afirmd he
stopper 12, 12b, 12c, or 12d is fixed in the aperture 11, 11b, | lc, or |
per,

Id, respecti veltthehghapsof thegtoppepybesthe pperturg iy stimpsd aleont thedtapper, The cri np
arrangenment to seal the aperture 11 after the barrel has been gold plated.
The stopper wil Ftoggglltlt ﬁ@’ﬁg"’é’bég‘? ﬁ#@‘eﬂf’f@fzaP‘FTE”T)thlilhg“ﬁr?fclééls preventing
impurities fro Rale; I I he barrel 10 Th nt act
pin 20 is mde%%ﬂéﬁﬁgﬁaﬁ F‘gaﬁr%%fea?’}‘\éasf %?%Fgﬂ? %rah%?aﬁb%sﬁn%] 5 oafngfnﬁgmq%i n

body 20b of t hesgOeapbrtiten 128tet the b8 Hab'BEnt ok f1A0ET TAE ABARE QNP séf the
barrel 10, allowing the pin bodyCZOb to no\rllegtawil'%hi n the holl ow ?:hanber of

t he barrel . i1Pheapirturd bftdyahkyplatiy frasese pieeentihigrimpsritis Sronbrite@ingaie hplbss
through an inwardly crinpable |ip at
chamber of the barrel 10.
The contact pin 20 is made of a metallic material. The outer dimensions of the
pin body 20b of the contact pin 20 1s less than the inner dimensions of the barre} 10,
allowing the pin body 20b to move within the hollow chamber of the barrel. The pin
15 body 20b has outer dimensions, which can pass through an inwardly crimpable lip at
the open front end of the barrel 10. The lip in its uncrimped state has inner
dimensions which are greater than the outer dimensions of the pin body 20b thereby
allowing the pin body to be inserted into the hollow chamber
The elastic element 30 is 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 20b 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 is crimped forming a reduced opening 13. This will prevent the pin body

20b from being removed from tnside the hollow chamber. The contact portion 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

i nner dinmensions which are greater than the outer dinensions of the pin
body 20b thereby allowing the pin body to be inserted into the holl ow
chanmber The elastic elenent 30 is a conpression spring arranged within the
hol  ow 20 chanber of the barrel 10 and positioned at a rear of the pin
body 20b. The elastic elenment 30 and the pin body 20b are sequentially

pl aced into the %%ﬁl ow.chanmber_of _the barrel 10 fromthe front end of the
barrel 10. ThenPU$asainst Hie RikRogy 280 s thsrcopiget eleragnt & isifdexikly extengrdd

form ng a reducgg RPEBhIhdbEtheds) 4./ | prevent the pin body 20b from
bei ng renoved frominside the holl ow chanber. The contact portion 21 of 25

the contact pin 20 ddfiSpedg diselostig fifthkeboéithencadhap e apgrtilsd. 1 1§ isefoahedssn C

el enent 30 5 pushes agai nst the pin body 20b so that the contact el enent 21
is flexibly exttediesed orar endhef the barrel d Ado dfat thedabyelr iidias 100 opdn(igs, Grel 2
disclose a fifth enbodi nent where the aperture | | e is forned on the

cl osed rear &ndfasmediea ﬂﬂfaﬁ?l’élemi@ﬂds@eloﬂﬁf farmed pa theararend tmgenergic egdeni ngs,

one 5 forned onthefr ? OéJithe other _fornmed on the rear end to
generate bett er lOVM&S ?O‘Fﬁtsé’f BlPt"Eﬂn]éq‘ﬁ‘gl Ehep]Paé{ql hof thg pregenttrentap r el 10
f th t d I f t t
c having an I sRAVER phliogf LoRSEs e Gefred 1 heyiRe 8 psiPer ot PR AT er
the flange ! 1013%6&&%& g}?ieritu?éqfﬂlg%%} @1@ fﬁﬁ%{ flh’at rg!t} Ea%f th%eo epuﬁﬁc%qiasl S

crinped over the s opper ere een descri be a new, novel

and heretof ore yoohyieyss cﬁﬂﬁ&;&g;ﬂ}glsﬁj Eélnlzg_ssenbl y which elimnates the
af oresaid problens In the pr art Ertherm)re those skilled in the art

wi Il readil yoapprecipiete hRakustteen aReNBedIBssY, nBldland hérstofitk ¥nbbvisigt r ati ve of
speci fic enbodi nents and exarrpl es of the invention. The
compressible pin assembly which eliminates the aforesaid problems in the prior art.
Furthermore, those skilled in the art will readily appreciate that the above description
1s only illustrative of specific embodiments and examples of the invention. 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 variati ons nmade
to the 15 herein-described structure and operations of the invention,
provided they fall within the scope of the invention as defined in the
foll owi ng appended clains. 6 WHAT IS CLAIMED IS: 1. A conpressible pin
assenbly conprising: a barrel with a holl ow chanber having a cross section
with first inner dinensions, a closed end, and an open end, the open end

forming a crinpable i 5 with second 'inner dinensions |arger than the
first inner di miliﬂﬁdhﬁﬁm_éﬂ ow chanber and, when the lip is crinped
radially inwardly, formng crinped inner dinensions-, a contact pin having
a pin body with outér AFIRENEISEIPaRaserblY ¢ompsistie first i nner di mensions

f th i | ] i '
of the cross section Qfirel BhAHok gﬁﬂgﬁ%ﬂ%gg@g%@, withirgahhe, 10

noverment of the pin body within t oW C e outer dinensions
bei ng | arger t hdmenkiens micigsed cid)ard anoprarsilahs o dnl doriipg prempstle hig

novenent of the pin bqdy beyond the |lip after the lip is cri d,, the
contact pin f_urY“ﬁbrse‘i?ggi“ﬁ&rgx%e&"ﬁ‘toﬁ%ﬁrgeéﬁﬁné]}&%ﬁmﬂ df’Bﬁ?ﬂ‘fnﬁé’ngéﬁmHB‘ﬂy _
through the |i pciimtehgndReRn @Rdipk clil@edAAY invdRd§! Bhing EhfRE RMnefoNt ai ned
in the hollow chanber against the closed end of 5°the barrel to

spring-bi as thediensigpyly of the contact pin against the lip so that the

contact el enent exten . J [ :..a e passi t.hr gugh t he
hol | ow chanber of tﬁaeéjq?)lé#%}ﬂ%\g\n“%gg&ﬁ%ﬁ@i%ﬁhs&tﬁﬁég#h%ﬁQ‘tnalzér I rretﬁ‘?s ?If)s?}s of
the first inneringlendin®ehsoss affthd fresdwetticavefchalidien; chambersalbivoigfer siitablegned t o

\t,)vﬁ eflefiﬁe? hgqgge{ngg?lggrﬁgf H{f(e’{gle Egdy-rwhi?hig ?hwo?lgafl c Lr%bgrl, trllle %itstel(? HPnlle%si?)Ls l():elil?é ml
larger than the crimped inner dimensions of the lip preventing movement of the pin
body beyond the lip after the lip is crimped, the contact pin further having a contact
end extending from the pin body through the lip of the open end of the barrel;

an elastic element contained in the holiow chamber against the closed end of
15 the barrel to spring-bias the pin body of the contact pin against the lip so that the
contact element extends beyond the barrel;
an aperture passing through the hollow chamber of the barrel with dimensions
less than the dimensions of the first inner dimensions of the hollow chamber; and

a stopper designed to be placed into 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 claim|l wherein the aperture is located in the closed end of

t he hol |l ow chanber. 4. The conpressible pin assenbly of claim2 wherein the
stopper is press fit in the aperture.. 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 cylindrical outer wall and the aperture has a cylindrical

inner wall. 7. The conpressible pin assenbly of claim4 wherein the stopper
has a sem - coni cal er wall nd an a re has_a sem -coni cal inner
edge. 8. The conpr esg L}%'F SOWPI§SS] §8}P0E}5§F"glﬁ *'I%}le g“’%‘@?”e‘ﬁﬁ S@H@ré@%ﬂ‘ﬁ@\ds and

aperture have @@%11ﬁgﬁﬂéﬂh&ﬁgﬁﬁnéﬁghhﬂgaﬁ%ﬁfe the aperture is crinped over
e conpre

t he stopper. ssibl'e pin assenbl'y of claiml!| wherein the cross
secti on of the hol | 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.



