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APPLI CATI ONS This application clains priority of US. P 8v ( I

Appl i¥AP8FSNo. 60/ 205, 045 titled Socketl ess Probe ane®chiusediday 18, 2000.
10 STATEMENT REGARDI NG FEDERALLY SPONSCORED RESEARCH OR DEVELOPMENT N A
BACKGROUND OF THE | NVENTI ON 15 The pregent invention relates to probes that

are used in printed circuit board test fixtures and nore parmmmmmmmmmwmmw a
" socketl ess, |eaktight replaceable probe for use in a test fi
known to provide testing fixtures for printed 20 circuits boards.fsBs) and

the like, for testing the integrity of the electrical connectivity of the
circuit boards.. A conventi ondITé&éRBbO&i HERt INVENTI@Sti ng apparatus i s shown'

olat o] 0" and an ouer ving 5 06t MR MG cotkekanbi 2 1o o RN
plate 12 is linked to probe plate 10 by neans of a peripheral el astereric

spacer 14 which allows top plate 12 to vertically nove towards probe plate
10 uSEn a vacuum bei TRPF HRERENE J® REGAFER 8FPeACATIONs formed by probe

30 plate 1,0, s t .l at and an _overlying pressure plate (not
shown) sealingIegg%gééﬁﬁdi%ﬁggﬁbﬁgﬁi%s - oﬁlgyhﬁé'ékgr é&?ﬁ&?%@%@#

PCT/ US01/ 18ppid chadenoiNot.op0plane 048. t Theedonsuns g 83y erRile af 4op plate 12
i.s acconpld.,sh dyb§_3last nmeric spacer 14 partly collapsing under the
novabl e toﬁagﬁ a2 eiﬁéogucked downwards by the vacuum 5 Top plate 12
hol ds on its upper surface a printed circuit board 18 which is securely
anchared thereto by the above-nentioned pressure plate upon the vacuum
bei 1§ creat ed. STATEMENT REGARDIRNG FEDFRAGHYf SPONSORED! RESEARCAYOoREANS Of
rigid spacers 20, 22 and is align %Vﬁégkﬁ%ive to 10 probe plate 10, by
means of a nunber of alignnent ro B are fixedly attached to probe
plate 10 and which upwardly extend througfyaand | oosely engage respective
vertically registering channels 23 provided in top plate 12 to engage

al i gnment holes provided in circuit board 15 18.

BACKGROUND OF THE INVENTION

15 The present invention relates to probes that are
used in printed circuit board test fixtures and more
particularly, to a socketless, leaktight replaceable

probe for use in a test fixture.
It is known to provide testing fixtures for printed
20 circuits boards (PCBs) and the like, for testing the
integrity of the electrical connectivity of the circuit
boards. A conventional embodiment of a testing apparatus
is shown in Fig. 1, and includes a fixed, stationary
substantially horizontal probe plate 10 and an overlying
25 vertically spaced movable top plate 12. Top plate 12 is
1iq}ed to probe plate 10 by means of a peripheral
elastomeric spacer 14 which allows top plate 12 to
vertically move towards probe plate 10 upon a vacuum
being created inside the sealed enclosure formed by probe
30 plate 10, spacer 14, top plate 12, and an overlying

prgssure plate (not shown) sealingly engaging the upper
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‘A nunber qf tapered channels 24 extend transversely through top plate 12,
with a test probe 26 being | ocated under and vertically registering with
each channel 24. Each test probe 26 is fixedly attached t0o3 pP¥b&bi ate 10
20 \wB 3/sgBaner described hereinafter, and vertically_extends above and

bel ow probe plate 10. Top plate channels 24 further YETHUSEHIIHN? regi ster
with electrical contact points 28 to Qe tested on printed circuit board 18
upon engagenent with the probe tip of<«The test~probe 26. Thus, 25 upon top
plate 12 noving downward, the probe tip of the test probe 26 abuts the

sel ected contact point 28 to be tested on the printed circuit board 18.
Through tHece n@frgﬁﬁnpélaitEy 1ef. Kimewdsaitanad enowdreait | 6F CHbpER s

transmtt sequentially.through selected probes to test 30 the integrit
of the elggtr?%al Q%%Rﬂ%%%%‘?‘?yg’w tﬁzaﬁFPﬁgéaCci?E@ﬁ:@rbo&ﬂd partlv fg f \>//vo

ol /' ss~~7 c@lDa@s Y 2003rPEHIISBFIndL9 tHe gi £S 126 l&iiljﬁﬂo canstr uction

are renovably inserted in a sleeve (socket) 30 fixedly anchored to the
pr obe pl QR deYetlm® Yaruwmn is connected to a conmput er-controll ed

ci rscui t which 0 lLecty i S current to be selectively transmtted
t her et hr ough. I%Jr)%bgifgei ﬁlc uﬁ%%dﬁ Cobetth WRPER SUpHGSSerai priatedcal |y

novabl e umtlecuithebbihas dfs awspehnd.s bet¥eeaL¢ awebr-ard Hpper b/i m t
position._The gl unger, the tube and the sleeve are all eleciri caf3 y

connect ed-1D BBRREoRAREIORSE PHesFLSRI Bdatike Wiicactitie vacuent bednbe
transm ttegs h i I LGUi ard.. Th vahl e plunger_is
e ecpfb@i@g?;&/%fgn%éi Ry %D%B%%p%]g%*? 12¢R¥ bias of

conti nuously biased upwar war dl fis
the spri meatercf helprd nspacetrs c20; bpasdd’ devavessby, To¥eatagai Rt the

upper ti t 15 ohes when the vacuumis created inside the seal ed
eﬁ@l osur ?r(%ee [%ﬁ?%%sgéb?b%r%%% n@gaapP‘éIB]%eﬁhPEhalégGmsntn@pdfsr dmits

hol di ng s+ieite hget MEitkdd1® PLOBS-HES 2ol idU ' span. ,and wi.ll thus
have to be changed after gcertai n nunt?e o&%s%isg‘geecgﬁsea%? \‘?\’g&?i’l 20 Three
i mpor t antWRifEt exbend wihhoupb abodedestsdhed engavent kespkceikeui t board

testing appar . |rst oblemig._that the stationary sl eeves
hol d: ng t he pféo%lzlsy S%%%Q%;H]%g ugéanle%erB’stﬂfroéf}dﬁrdoﬁésl"F%P éﬂa?tgi xen
probe spdd ngo lemdaapd , al bgneont atlolRQ NbSovPbydd LHe S 0B.Lhg printed

cielrcuit geogards are closely adj acent to one another, and thus the probes
n gd to positioned in a closely adjacent fashion. This is becom ng nore

and nore inporg t Wl ri i of, fhe printed circuit_boards
evol ves. Thus, ?I?ﬁrglﬁéer:%ggcgﬁ gg%apocﬁ%“sn%o t%ffe %}f"g%ré% g’ﬁaﬂsﬁ??ﬁ?ééj circuit

‘board ar &haraugkeitee phatmelanowheh, aprefies mioke 9@l b&ing FokaWe@ 01188557
0 3 NV m&dgyéoj‘\éelr ~i7c9al_l%/ registering with each channel 24.
Each test probe 26 is fixedly attached to probe plate 10

20 in a manner described hereinafter, and vertically extends

above and below probe plate 10. Top plate channels 24

further vertically register with electrical contact

points 28 to be tested on printed circuit board 18 upon

engagement with the probe tip of the test probe 26. Thus,

25 upon top plate 12 moving downward, the probe tip of the

test-probe 26 abuts the selected contact point 28 to be

tested on the printed circuit board 18. Through the

instrumentality of known software, electric current is

transmitted sequentially through selected probes to test

30 the integrity of the electrical connectivity of the

printed circuit board 18.
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«di ameter need to be used to allow the probes to be positioned closer to
each , other. Since the sleeves carrying the probes have a | arger dianeter
than the probes thenselves, circuit board contact points yh ghy @ 5 cl oser
to o r require sleeves of snmaller dianeter, a jyent |y probes
of egg%agﬁé?fer di aneter. Probes having a very small ggaﬁgﬁgﬁﬂﬁfe | ess
sturdy and nore prone to acci dental bgggkage. b) The second problemis that
the vertical alignnment 10 of the probe~tips with their respective
registering circuit board contact points is in practice not always

achi eved. Indeed, when inserting the probes inside their respective

sleeves, a certalf \RFIRR: 28l akneyRs&onsdyuetdon. amhe renpvpbave
channel s argstapshednt @ REms -ahd g f e probes 5ereim
however, thesprobe ths may sffl%iﬁggéq%g%ﬁlgﬁggé} i%ﬁggog%%ng?h% eprotrude
beyond t heprobespebatee IdhanAzksvéen Ithe iapanerbetiveesohhectop plata and the
printed circuit, board. Th;éganse,uenqe of Ehis m salignnment is that the

to

probe ti pscﬂlﬁguBgr?G_aner _ St t HeLERi ntdd 1T cuPLepbatgain a
slightly otfisebntashi @@ r1ldtyel9 ttQ%h%mﬁ@E@Hd@geE§§_H§8£hH.e. pRgLac
points, which may result in electric current not being transmtited to the
circuit bodfd.imklisgdes he t dubengisofihiarte eouptudedseliys | ndircatelay?25

connecti on he .t.hird. problem al sqQ relates to a possible .,
ni sal i gnne%?eégg\?\eg)rn‘dt e tpk%eob}%l% p%kaﬁd W&ﬁg’cgﬂﬁr & niPYHt eRBED
circuit boanduppraclimot npdsidient 0 He pasigdhat thBe @ideonmat +hads,

whi ch are used to 30 position the circuit board, are fixed to the probe

pl ate. | nd8eBSVEt Are Fussi plectmaald wniennagtrshttofeadle oviper, 0£8rNOV 2003
5 pilate rehaibyento i a resulf in the t | at e

t hr ough- channel sn%ei r%el ggg?gf% tgﬁrgg & gIsoat %’(\e/thrc?nt%Hléi%ge@or @sPBfdi ng
under | yi ngppiobed, siciceutihe cbpemdt bo@hd posbvapDei s getgagainediby the

al i gnnment roads_which are, i ntegrall ttached to the probe plate, while the
posi ti on of°P énPﬂPégéh-%ﬁigl E%@%Qi@js 4 héSs5 dRyEiva s Yof feReetop

plate. If sbhgihbeoush- ghannebs ane %@E@hg'ﬁﬁe%ggﬁﬁ%téfgl dye ;gghp%ir

correspondi ng probes, then certain probe y y ds cted by the

edges of theR¥dcdaiowypordlngmovesughgahashelthenrhenpehe tigs plodt eths

| owet ed, I Y ult, in_the tips _of these defl ected, probes abutting
ag\gﬁlfnst t\rll\gk@lg?gﬁiVt"ﬁ%%ar%héasivt(fé:%fu%nomlts‘he?’fe? ?%nd’&f“ﬁi?siitigﬁn.sﬁai?ﬂ, t he
testing soéhebosuwneul diidepudeoset af 1 proaryieet | an ©FsvE QRilhe psinted
circuit bogrd V\/ngge there is_ngne. Reference is here also nade to U. S.

Pat ent No. “#5BBBCE38rq0sildse Alsinge sdesgvgnas dthathethr ezxeahe dpasi aati on
uhi ch di sciogesed ieBe pahChankny 88, chiis! hafLyrEN00eHahgeANgLeg! i cally

conductive socket nounted tightly in a dielectric plate o esting
fixture. 183 BRFEFLSUVMARETOPL ThiFes NWVENTREN dfh wezomr dance t o present
i nvegtion, ther:f,h@rs provi de sockeéiess probe_and, connector assenbly for

pr O%I ding el ectricar c&ﬁ’lpgggaantt hPEPBEEFP caf*LPt curtSPdubPRg 2BSYPRg

thereof, sdesceobsactonventispaltéNgouit ot abe dH@lfy hPaiatdls | east 2 0
one hol e extendi ng t herethrough, said assenbly conpri'sing a probe and an

el ectrical ly coRéudtieye ictiingtichlesepes abhat f Flomn shhtipnaby. sThevpsobe
conpri ses: h8nd €h§CihkCaldopconduciive dibyl ar {'PUI?IOPQ; ?15' l ect r%ggl 'y
'y e electr P

conductive plunger captive I sposed 1nt I Ca yrc%naﬁg rve
t ubul ar hof8¥ngniyn gdivert rpwadd yspmaricurt i e faot Acthé heorwvath podnbaving a

Cirfyit Cog£a%géukég es'’ gdtheop%igggdzgf¥gdgt boards are closely
adjacent to one another, and thus the probes need to be
positioned in a closely adjacent fashion. This is
becoming more and more important as the miniaturization
of the printed circuit boards evolves. Thus, 4if the

30 contact points of the probes on a printed circuit board

are very close to one another, probes of a smaller
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outward fromthe housing under the force of a longitudinally conpressed
coil spring; said tubular housing having a first end pomgti 80Vtdough whi ch
t he QJU% &l extends to the tip and by which the pIunger is retained in the
hou®P’®8Wd a second end defining an opening. The el EETUSEYITN? conducti ve
connector conprises: 5 a pin formng part of the connector and sized to
achieve an interference fit with said4ﬁousing second end when di sposed
within said opening to fixably maintain said pin within said opening in a
predet ermi ned nounting - -position, said pin providing electrically conductive
connect i otideeneen ridmd caonebeorused tte pAdeer woka dbsaesed vét IHen said

openi ng; and, a, Iaﬁe connector portion extending, 1 C fromsaid pin and
nount abl ep%f’fﬁ?'an‘é e GfO%&Fd 5P |88Sh oRERREHe ghn%i dtbeobslsetes said
plate conBestPingOrthdN iR andyeont gﬂ'éf&eiolcgiéﬁ@é%é/r ang, Jemyabl y

anchor said connéctor in said probe plate ih se retal ning and ali gning
rel ati onskrpbest khembglpesbecpravet wheardognntdcui philntsawtdiphokerel at e.

The; conne as pin.end_and a termpation d. The connnect.ar 15
i ncT udes g}'(\?\né?g vvrtg’p t%?erri na °§‘a pt ed TR r eavpe%onﬂgct isgﬁi]t%rF%n

el ectri caiianadyel or addd sadshd@fuamely onpeBBes! N o¥ pPrefenr edrgnbodi ment,
the connector has a pin end and an opposing term nation end, said connector
i ncl udi ngddRMeFes: r ifgghey donding | de Yokl anabpddylimmetsredate dass pin and

an electrégg%#y ggadMSL%n§¥gggng§t¥a%¥8€%€$%W§%égEg§Fdisposed in said body

in electrrca 0 con ive con having an el ectrical
contacting conbgclhe sepontgpdoblemare fiham saied viewhulcan Badyradersai d

te natio eﬂﬁ of said connector under the force of a |ongitudinally
coir@‘r esseff cohfiBct BFORSI I L& i Myt AFPeir witsrRastisthdreonvd aimtact with

an el ect beabug Nt LMo Ak ABSAL RN | 4 CAnCISCHlls J03Ge - o Gl 3 NOV
2003 Additionally, the connector includes a tapered portion of 11creasing
achieved. Indeed, when inserting the probes inside their
respective sleeves, a certain vertical angular offset may
occur. [The top plate channels are tapered to promote
15 self-alignment of the probes therein; however, the probe
tips may still be slightly misaligned when they protrude
‘beyond their respective channels in the space between the
top plate and the printed circuit board. The consequence
of this misalignment is that the probe tips may be
20 allowed to contact the printgd circuit board in a
slightly offset <fashion relative +to their intended
réspective contact points, which may result in electric
current not being transmitted to the circuit board.
Thus, the testing software could falsely indicate a

25 connection error.

) c) The third problem also relates to a possible
misalignment between the probe tips and their
corresponding intended circuit board contact points, due
to the fact that the alignment rods, which are used to

30 position the circuit board, are fixed to the probe plate. “

Indeed, it is possible that a misalignment of the “top



«di anet er extendi ng between said pin and said plate connector portion, said
connector and probe form ng a seal when said pin is disposed in assenbl ed
relation within said opening defined by said second end wi 08 §gV d2oggecond
end in 5 circunferential abutting relation with said tapered portion of
said connector. Qther features, aspects and advantages of the presently

di scl osed probe and connector w |l be apparent 0 3 NOVv 208 5 1.0 15 20

25 30 from ; N Itk ention that BRIEF
bescr pri e RV E R el cfite i ids Bl it pite b EBh-cBERpIS helld | be
nore fully understpo .reference to the follow ng Detail ed Description of
t he Inven%/ilﬁﬁ?rﬁryrpfgs@gf‘?lj%@ﬁ @ﬁ{‘WPWr?Wr@FW lyings PraRes rsings e circud 5
schenatic side el evation showing a prior art circuit. board testing
fixture; Filparg ppsitign isdeterained by the aligpmeshioada yvhichcanedntegraltyattachedt i ng
fixture according to the present invention; Fig. 3 is a cross-sectional

si de el evattodine pratfe plats, adile thes positien ohthethmaghabaandisgpends ba the esent
invention Fig. 4 is an under view of the probe of Fig. 3; Fig. 5is an

el evati gn giosition ¢fithe thpplate. Ifthe HBNGRICRENHEIE afd HGRNY Bisatelative RP@icid NY
the probe of Figs. 3;
corresponding probes, then certain probes may be laterally deflected by the edges
of their corresponding through-channels when the top plate is lowered, which may
result in the tips of these deflected probes abutting against the circuit board aside
from their intended position. Again, the testing software would then detect a
10  connection error on the printed circuit board where there is none.

Reference is here also made to U.S. Patent No. 4,885,533 assigned to the
assignee of the present application which discloses a probe which, in use, is firmly
engaged in an electrically conductive socket mounted tightly in a dielectric plate of
a PCB testing fixture.

15
BRIEF SUMMARY OF THE INVENTION

In accordance to present invention, there is provided a socketless probe
and connector assembly for providing electrical contact with electrical circuits
during testing thereof, said connector for mounting in a probe plate having at least

20  one hole extending therethrough, said assembly comprising a probe and an
electrically conductive connector separable from said probe. The probe
comprises: an electrically conductive tubular housing; an electrically conductive
plunger captively disposed in the electrically conductive tubular housing in

electrically conductive contact therewith and having a circuit contacting tip urged
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‘Fig. 6 is,a sectional elevation. of an alternative enbodi ment to the
connector of Fig. 5, Fig. 7 is an i7.lustrative arrangenent show ng vari ous
probe ~ and connector inplenentations; Fig. 8 is a~ partial side view of
the probe plunger of Fig. 3 illustrating alternative~ enbodj gem)tvszaé pr obe
tips that may 'be enployed; Fig. 9 is a gchematic side el evation
illustrating one enboditrient of a connector for use with the test probe

depicted i i ; Fi g j sche i i evation illustrzting
anot her err[)bolg‘l'vrgnrsdnﬁo@ﬁ Hg hggg'ﬂég{” rﬁ‘oerfgﬁcseg@ftvé @Haltﬁcgnslgsqo%prgﬁgeqigg cted in
Fig. 3. Wo. 0i /s5Ss7 -8 0 3 2003, PCT/ USQ./ | a-t 79 DETAI LED DESCRI PTI ON
OFOTHE 1| NETG PR EF hRSiha BRYE8 Adsiend mtion Supuah WBIChABSIRAERFon No.
60/ 205,045 titled Socketless Probe and 5 filed nl\éagl 18, 2000 is hereby

i ncor por at extgds lertbe dipand il which e plusger is retained in thehodsingsindrey i xture
40 with a probe and one enbodi nent of probe connector in accordance with

t he presentsecoudmndatefinivgtarsoperdnd.i Meuelectifallyncdndiietivecomnmedidrecamsisest ri c
top plate 42 provided 10 with a nunber of bores 44 which transversely

extend through té1gintf@ﬁnmbq5a¢t d3he EBR/ECY Ald Siged®S acHiSrb BRTMRbAGENBE fit

Testing fixture 40 further conprises a dielectric internediate alignnent

lg bacer g%@‘@%&@%ﬁ@ﬁe&é%ﬁam&‘%ﬂ?%"ﬁ%ﬂ?’é"‘*ﬁ%&%{di ‘gﬁ{%@ t&:ﬁa@l poe :r :SC 15
v f i§ 216 L gi i pher 54. A
ot oo AP el el IR, 2,

surface of to lLate 42 and is properly positioned relative to 20 top plate
42 by neand'd r&'&@ﬂﬁ@ﬁ”@ﬂ)ﬁ"@&“@? GRANesign Ratyvgaa the sannasierand thexed t o
top plate 42 and whi ch engage holes (not shown) in printed circuit board
58. As knowiobe whes dispgosed within saideopening: aed a platecsainnieocioe gogjomomdéndiog er
printed circuit board 58, plate 64 being 25 supported by a rigid peripheral

wal | 66Cpr dwordedidipih andmounttableywitidn pae iop beidalt ledstahe meld i saitiprobél.
Downwar dly prbjecting fingers 74, 76 are integrally carried by an

i nt er medi atpﬂaﬂé,oééiﬂ%i(l)bt@fcoﬁh&%k'b@rt@h%iz‘éd%d &rﬁi@%&?ﬁ&ﬁ@%dﬁ%nﬁ@% 78

(only one testing 30 probe being shown in Fig. . ed on testing
o e caFRRE RSBl Bseid s, Ao Baions Ml Mg © °
conduct ve ) S B R T ST MRS OTLLY LS
by a coil spri ngrh8e4éon|?1|elcjztnogrel’|rés a pin end and a termination end. The connnector
15 includes a wire wrap terminal adapted for wire-wrap connection to an electrical
conductor at said termination end. In a preferred embodiment, the connector has
a pin end and an opposing termination end, said connector including an
electrically conductive tubular body attached to said pin and an electrically
conductive connector contact plunger disposed in said body in electrically
20  conductive contact therewith and having an electrical contacting connector tip
urged outward from said tubular body at said termination end of said connector
under the force of a longitudinally compressed connector coil spring to allow

wireless conductive contact with an electrical contact on an adjacent printed circuit

board.
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5 82 has g gol d-plated probe tip 85 and is provided at its internedi ate
portion with an annul ar shoul der 86 which abuts a conpl enentary upper
annul ar seat 88, adjacent the upper end of tube 80, to prevent plunger 82
from nmovi ng beyond an upper limt position under the bia93oN0%ﬁﬁmng 10 84.
Bet ween the seat 88 and the open end 89 &2 t he tube 80, t hrough whi ch the
pl unger 82 extends to the tip 85, is a reduced dianeter el ongate retaining

and sl i ding bearAduiticreglyOtheBdnheedH fRilides é%@?é?ﬂp&?gﬁgtinic%sﬁ t ube 80

radially inwardly against a reduced di aneter outer rtion of the

pLUNG 82 GBS oS oAl BAY Py B0 Lhe L0 14 885 T s beari ng

region 90 has a close clearance wt € ou i de

excel l ent t i ding forces and smoth long life reciprocal
i ol moversenieGR" Bl b buirash 3gal iheih Sedihin Mferonen Tt Aesepblesy 54 wi ¢ h
no edges or F9rnen§méo_aontact, scrape and wear the plunger 82.

Addi t i onal I"§'aUPR IR, SRR PPN Alefingd yrsaich secanskersbwitly saidstecohd endtier
portion 91 of the plunger 82 produces the desired clearance between the
bear i ng5r egiredmiereatial asittingeretatiosrwitfosaid déapered psrtmnrafsaid corfnestirer i al
spring back (hxsteresis) follow ng the swaging or rolling operation. Tube

80 al so has a | diber featuress asyEctsigns advarkdgegef hetpradirtly digsdsed fBpbover
end of spring 84. Plunger 82 preferably has an inclined Lower surface 93

which is 3anngﬁg@dkbywub@aggggmtend of spring 84, to sinmultaneously bias
pl unger 82 upwardly and radially against tube 80 to WD 01188557 -10 0 3
NOV 2003 PCT/ USOL/ 15. 179 ensure a reliable electrical connection between
pl unger 82 and tube 80. The | ower end of tube 80 conprises an axial bore 94
for sealed resilient connection between tube 80 and a connector 96 (see
Fig. 5) providing good 5 electric transmssibility and probe support. Fig.
2 show that probe 78 is carried by a connector 96 fixedly anchored in probe
pl ate 52, and nore particularly that connector 96 engages bore 94, as w ||
be detailed hereinafter. Mreover, probe 78, and nore 10 particularly tube
80, extends through internediate plate 46 in a registering guiding channel
81 provided therein. A sealed enclosure is forned between | ower probe plate
52 and pressure plate 64, with channels 81 and 44 providing for fluid
comuni cation the areas between 15 plates 52, 46, 42 and 64. A vacuum port
(not shown) is provided in probe plate 52, to allow a vacuumto be created
in the sealed enclosure. In use, a vacuumis created in the seal ed
encl osure, wherein the elastoneric peripheral spacer 48 will 20 gradually
collapse to allowtop plate 42 to downwardly nove towards internedi ate
plate 46 for the probe tips 85 to cone into contact wth sel ected
regi stering contact points on printed circuit board 58; and wherein the
peri pheral elastomeric pad 70 will also collapse to allow 25 pressure plate
64 to nove towards top plate 42 whereby the fingers 74, 76 of pressure
plate 64 will abut against and firmy support printed circuit board 58
agai nst the upward bias of the nunerous probe plungers 82. The gui di ng
channels 81 provided in internmediate 30 plate 46 will correctly vertically
align probes 78 so that they register with the contact points on circuit

wo ol iss~s7



«11 0 3 NQV 20p3 PCT/ US01/ 15~79 board 58 which they are intended to
contact. Moreover, the top plate throughbores 44 al so pronote proper

sel falignnent of probes 78 relative to the correspondi nggg Kewixgsboard
contact points. Indeed, the top plate bores 5 44 each have a | ower portion
44a of increased dianeter, which allows;1he corresponding probe tip 85 to
engage the bore 44 even if the probe tip is slightly msaligned; a tapered
i nternedi ate neck portion 44b, which allows the probe tip orientation to be

corrected kf _jt LS sljgphtl 0 misaligned;, and an el ongate upper portion
44c whi ch g&?@ndtﬁﬁp P%@?Hieériﬁ?é&ra%F&QPt Béar §hss Anyensiiom hddvai

di aneter teogubfe.the corresponding probe tip 85 to the circuit board
contact point. Additionally, the fact .that circuit board 58 rests 15
directly on top plate 42 and is positioned thereon by neans of the
alignnment ro , i ch are fixedly attached to the top plate 42,
ensures that %?ﬁg%cﬁ?s&g}?&mﬁ so%fT%-’i:r%%Yl’Edeoa‘fBU% QRi THE aPRAWENEnded to
comesinto contagheW tREESREGE | VG 18r Ok ti 85, whll be .20 properl
aligned relative to The t op g’]atelg'orlg)g 4t{xﬁg§$hu§}lw_:l vPBﬁe&sgﬂ? eH’

i nprovenenrsfeyercerity &he déollewingi Latiagiment Dekcthprphabecti pH 85
relative to %Qg' rocor.res%ndi n%.i nt ended _%{?rcui t board contact points is-
very unlikel'VTrtHot" aFREdETE ﬁ'&netwé'ltg‘ S Sreyings Alofo whisdor ding to the
invention, the reglingigreheAfeds: NOtsi st | 8 a5 RQgket or sheeve, as
with prior art gle?/i ces. Indeed,  probe 8 en%ia%‘ggt%%oﬁﬁgﬁf%? 86PdiPéct |y,

t hr ough t herEnstrowbht bpary tesitisgufiaiturere 94. The intermedi até plate
gui Pb ng channel F§1 alléows 30 ve%ti cal, .alignnent of the probe to.be achieved
everic wo 0i/ss*=7°- 12 953 NOVEIERasef Bvatsiarvoshrysge o elosgate
supporti ngoseckete §£ 18 ef!ﬁth%ep%%g?ﬁd' axial Joore 94 .s an el ongate
cylindrical bore defi ngd' by a cylindri é'ayq?l?bé:h%r ple%x sgﬁ%i on '§8' 0V he t ube
5 80 opposite theJel ohgdie BearitngssBecThentlibushde exd Baed OITL98 Xt gnds
froman an | der_ f.ornm ng_the spring seat 92 and is coaxial with the
| ongi t udi ng#éggle]gggg o&%%“elQ%bepgﬁ,%esprﬁ_ﬁf%’ %hd . pPunddte s2Presentubul ar
extensi on DBvelrtises a circul ar connector pin receiving 10 opening 100
vvhljgg is itself_defined by a snmpoth circular inner edge 101. The tubul ar
extension 98, a8i%itA tAe2Pediidsd Vdgwowfothe prioeeqtalFiw .t I3t he renmi nder
of the tube 80 mayg b orpged h .ing or. swagi ng. .15 At |east one
detent 102 is p?gg'sed$or%'s§; arr%ﬁd ig%&é'gg%‘?“i nP& tt?él%/val $rippditenkxt 8fsi on 98
i nt er medi atennéet engtdr ofcdriveeext 89S A 9% uporeamd henshoulder gk the
spring seat. 92 and the opening 100. Preferably there are thtee such detents
102 evenl ysé%%iceﬁ' about the 20 circunference of the extension and in a

pl ane normal topihe axi $59% At 0. hot _perforate the,tubular
ext ension 98. Al tgrnati VZ|§°‘, gﬁgtgﬁégérsen%e%tﬁﬁneﬂ?g &h BZ“EFB@?&E& ina
seped at e temeodimehbrtohtihet honeetensi of @ig255t;he main tube. Referring now
to Fig. 5 a fiﬁfé egbodi nent, , Lsg__onnecvt or_ 96 is described, The_ connector
96 is gold plated® el ectriCar 3 EGFATT S & T S M e R ERANERF 5P YBi n 103

term nati %-gian -aQHH| Ebnﬁgrdé%g }b_gjlaetr‘_]%r&%tfl%cr}% ’je][ ate entry innto probe

bore 94 ( )  thriough openin a para portion 104 to closely
fit _ Fig. 8 1s a partial side view of the probe plunger
of Fig. 3 illustrating alternative  embodiments of probe -
25 tips -that may be employed; |

_ Fig. 9 is a schematic side elevation illustrating
one embodiment of a connector for use with the test probe
depicted in Fig. 3; and.

Fig 10 is a schematic side elevation illustrating

30 another embociiment of a connector for use with the test

probe depicted in Fig. 3.



WO 0118857 -13.0 3 NOV 2003 PCT/U S01 /I a.79 within the probe bore 94 and
to engage the detent ( s ) 102 to resiliently and firmy, lauNU\fé%vably,
SUppowD 0488557et ai n t he probe 78 on the connector 96 i nPQDUSIEISeBtri cal
contact therewith. 5 The inner end of pin 103 renpote fromthe curved tip
termnates with an annular taper 105 siged to sealingly engage the snooth
circul ar edge 101 of the probe extension opening 100 when the connector pin
103 is fully engaged in the bore 94. 10 The connector pin 103 is connected
to awre-wap pin 109 by way of a plate connector portion 106 sized to
extend through plate 52 (Fig. 2) and to be fixedly nounted in a circular
openi ng extending thrprghTtAp pkatrIPZIonThe Taxetnv®yhRiopg IS, as shown,
by an interference 15 fit aided by an annul ar plate engaging ridge 107.
Aternative fixeth@ouneridgecoulddssdasuad dedtby spl$nes Brovheipoali on

106, the us : aY L Rg- t.Cqy oy & u be | . _known to

t hose skil Ig%ﬁl[ln@%ﬁ]feéﬁt Z\Izjhngﬁgg%/&§2%&a % g-’llte’l egg%ﬁl_‘g?gﬂg%ﬂ?@ i éwaesi gned
to control fheedeagmeel ®f 20B@ris demfby him e ¥ indfedheenl ate 52.
Typi cal ly, by wa%(,of exanpl e, for a probe havigg an O'D. of 0.054 inch, the

bore 94 has an ITHg- of oleRbBtD52| rir AHd theapdntessings &lpared | 60
POTti on 104,14k h oAbl 80 G25! nBAA3LAEN o2 bARRL 08 Inareasigg from

the parallel portion 104 to a naxi num iNch with an

i ncl uded angteocrdani®? wigheéhe Prelsentofirtveedd odi.neostossingt Histeewe

nmount i ng mogéd.re ui,re probe 38 spagi in.a fixture of 0.100 inch, whereas
with the predeffStiI&htidDnTRVeRMEe lseg%ﬁtﬁ:g‘ oroR hB1gtshel? WPERBHESD wo

0i / SBo-~7 - 14i6h 3 aNMuRBer PG USBELE5~4H S| GRYESR %rpﬁfe&%@iéﬁd kPeflg075
inch. Simlarly, center to center reductions apply also to ro%es of ot her
si zes. Fig.tBreyghyst Eheestapse®dndcentdi@di nélitesst oohbhkctloe 9deténledi s

enbodi nment Mo 1 thpse of the 5 first enbodi nent of
connect or w%%?%#ﬁ§§%épdesc?¥%%@9aggfﬁ?uﬁ%e i%nnégfg?e§7 FEMBr %2 paftt
assenbl y fodiebswtecid nginteimsdd fied aiiendddk t opihes probe #8iby way of a

gold plated electrically conducting pin 111 externally simlar to pin 103
but hol | ow $RRFEeif®™ h&ORO RIF] r i4fal P¥omiuPesipheradf ehestpmerico which

is crd mped ab,dds3 i@ the OML ] i f 4hg; pi t Vi ood
el ectrical ?%?erconne%?igﬁekg‘%%?%%g?%?i?ﬁy|%n§l§?§%§%}31§°?éga¥?§% ed to
the pin 1llpbh3teanSanhsl docpredr sgaoad libden antexhedsave platdespibylll

The 15 sl eeve_l14 covers the. jun in 111 and the insulation 116

i h
of the mﬁrealﬁbgﬁ%dpﬁfbePﬁﬁglf%?fingf?éeérg%gﬁﬁeﬁ%ﬁFuﬁ? PerrdonfeEPor 97

in a circullps epeveayilsn Mlsata 1% sH1€as08peetatShrdGnhd &) eséfﬁ%beg' y
engaged with_20 the plate 52 to provide an air tight mounting such that air
and any con®hnfREntLaEmnée BeddriEwnPrAPeLdl Piesiftivnede xelathierdoty of the

e seisputes ) i, 0 o AP, Y AL 53

vari ety of probe arrangene pr ovi di ng ring pr chi eved
by varyi ng phettedgt irom prrod r adend ioecer tortiviponsl Hde ofi2t hevdpl wAgers 82
and/ or the axial Iﬁnﬂth ?f %he stop flange |08 of, the connectors 96 (or

97). Additi onat9S, POAPE APghr ERSHBMs WP Fek tTracwitty Peard eblis RE8 of

which inclug€own in the art, a pressure plate 64 is positioned

' spacedly over printed circuit board 58, plate 64 being

25 supported by a rigid peripheral wall 66 provided with an

underlying peripheral elastomeric pad . 70. Downwardly

projecting fingers 74, 76 are integrally carried by an
intermediate portion of pressure plate 64.

A number of testing probes 78 (only one testing

30 probe being shown in Fig. 2) are provided on testing

fixture 40. Referring to Figs. 3 and 4, each testing



30 wireless termnations for engaging a printed circuit test board. An
exenpl ary connector that provides a wreless wo ol/sss;7 -15 0 3 NOV 2003
PCT/USO / 1~~79 termnation is illustrated in greater de iNOVi 30Fi g. 10 and
i s diwowsssd7bel ow. The probe 78 may be provided w th gPRi§hAasiiop of
configurations that differ fromthe probe tip 85 depicted 5 in Fig. 3.
Referring to Fig. 8, exenplary alternatyve probe tips are shown. For

exanpl e, a spherical probe tip 130 _, a spear probe tip 132 or a chi sel
probe tipe 134 may be provided on the end of the plunger 91 intended to

contact th | nt circuit board 58 . Probe tips of other 10 configurations
may al so bgplg(;s%% %%efcé?rf)ﬁ’ﬂ]gs?% B g7° ﬁgﬁgt SR i dr PeErCBE VA
connect or 144 hawi pgba@ B8Or eWRap Rish driRfaddiatyOr, i $e HEpi | din
the | ower probe plate 52. The connectr%{a@mo iY(I’)lC| udees gég%fn:ﬂeéc?%ég%liﬁ 142, a

pl ate 15 coffettiokatpRit i orelert miRldy anngbaducipeeed pplunger 146 82t ween
t he connect i 4 | 0 ctor_portion, 144 . Addjtionally,

t he connect%n%&%%}ﬁgﬁ&%f%& ggg\%ga%&gﬁ%ﬁ 814%8%1 TR BP b '?lgi‘é?uﬁeﬁf t he
pl at €5 conne’? chapoat goddipdatedmpirbBec@ipegboan N sl42rodiMe 20 @npuk ar

beads 150 are %gv' ded on the plate connector portion 144. The dianeter of
the annul ar''BeadAR|T¢ sPOFELPH ittty BRoENdE AT | fhevlderndé fwhighth the

respective ks i D LhRpl oWt REGD t atPQD L ngertion of th
connector 140 within t%e res%%c?i ‘\E}%Ep%%gn ?Ilrf %)%aeﬁ p?%beégfaa?een%Z&? he
annul ar beatErarx0esdcoife e chnete opraveht npllhagptols? pfwine v

mai nt ai n veore'; al i gnnent .of the connector %élo wi thin the probe plate 52.

Referring to BIE?ISO[‘ 10 FEPEFt Her™ Ryt N }HNdekohRBctdrs1ad tFRELIRT ovi des
a wirel ess g&r nBoeheen the3@cdepisgy athdoths %% nacRA @be%fci}%%siﬁléxggard 162

present beneath the connector 160 and absent beneath the S7 -16
0 3 NOV 200 PCHMESepP 1 50 ghe dfe RIOIMIESD. 82Thex tendector the0 tim &be

enbodi nent ,; 4 s fabri d Lo_f] second _connector portions |64 and
166 r espectjiévelay. Q‘?ﬁ@%%i%r s?%%%h%na%zpqeaﬁccel u&?%aén&&‘?negflgr %S f or

i nsertion \kadning heegkoml Sbopeo@dced Ay tdheadasd i vy $6DbEng & HE Bubs) -
Addi ti onal |§/ t he .first Eorti og i nclydes a body Z70 and the connector pin
168 ext endS J r §ASHAE LNt BYRF ALY bGHRINAG. A rasicas afdamesers st ded

bet vieen t heyaiigct &1 PigE 1§ﬁeaﬂ91&$§FP04m 18y %cQﬁﬁéigﬁhgsgﬁﬁgu en the

connector pin |68 is 10 disposed within the axial bor i'ScusSsed
her e. i nabovehoyfeixi 86 Wbkl tive tip pdoviHeib ivedhinende@ion e fhastaportion

164 opposite the nectaor. pin 168 to receive a cpoperative mating pin Z76
at one end oo%%]e%g%c?&r?&lcﬁorw's% %beof’ FE Rmhettdr HeotoTHRE G dRg pin
15 176 ext endseXYaim onelendnek atdubgdér8loddprgberck8d NavhRy anpsoke tip
182 is di splosedmﬁn')it hin the tube 178 and is urged outward via a coiled bias

spring (not-¥hb ffeAs’f%?l%R\FP??ﬂ-tﬁéiéénﬁ&‘f@Feq%ooén the péfingem FBY. 10,
Circont Boarh he shoun Paaehe onnget SFTI80 bt K oRE ofiBFE. Gb. the
probe tip IBXH&rrdead icvngachnt astrabeh 4k prday edhei r plithgdpargh Z62 so
as Lo ke AMAAUIIER, SUNCLOtnY 102 SANAY BY M2 ALEY Ofpt e
against the outer portion 91 of the plunger 82 produces
the desired clearance between the béaring region 90 and
25 the outer portion 91 as a result of material spring back
(hysteresis) following the swaging or rolling operation.
Tube 80 also has a lower annular spring seat 92
against which rests the lower end of spring 84. Plunger
82 preferably has an inclined lower surface 93 which is
30 engaged by the upper end of spring 84, to simultaneously

bias plunger 82 upwardly and radially against tube 80 to



25 first connector portion 164 includes two annul ar beads 184 for securing
the first connector portion 164 within the | ower probe pDat 80%2063nd
naintgﬁﬂpﬁ@xVertical al i gnnent of the connector Z60 w PETASeIs4Tr obe pl ate
52. While the connector 160 is illustrated as being 30 fabricated in first
and second portions 164 and 166, in amr1a-ternative enbodi nent, a connector
that permts WO 0VvSSsSs7 -17 0 3 NOV 2003 PCT/USA/1S.t79 wrel ess

term nation may be fabricated as a conponent that includes a tubular body
portion havim cgn Ln d i i zed for insertion

N Thin the aerare bar o Gr et T ne restFagly cshfersiol Bt BTinepEoes
within the 82ibangr thody 80d T uteen pndbed i pubdasoextads Jdomhhe end
of the bodyaqﬁgfsite th% copnector pin. A plurality of annular beads may be
provi ded or"¥her bARFS 0 8ectr® 5FE1EGNNERT HELSME hidoriactioner bptubenpl at e

52. I n thistymangn, I i 1 CO(g’@é:t' bet he mating.pin | 76
and the bore 174 of a%r%g fgi r%g)?h?gﬁggc?gr porti 528163))\3%?%\%%2”}% g d 10 is
el i m hat ed. ekechuiant agesn ss Hel irtes emd prdésc rdupgdbr.obe and connector is
that no sleeves gf so%k% S arg1 sed gor 7185 hol di ng and vertically aligning
the probes. |ndeed?" tfie pribe&ehr 8XBBSI t/Pordd TH 1HRI roX of r eepofdt A
connect ors i cliigegage dei@rired n ihe é;_f&?@ t pakteesigdy entd aﬂﬁore
rel easably hol d, and support the probe. This prévents the probes from bei ng
acci dent ai IRA¥e} eakeBl ¥, §hagucongegboss déntrngades heofextddn e.asvbwibier, the
i nt er medi atg, pl al S bstantjally, verti.call

al i gned. Th]ge‘e atﬁt%égéo m?ﬁgggflggg?%hr trba%r%glvzéol{dkepgoh? s|®ev889a FOHet he use

of p¥dbes q:ﬁalt’aigetandlyanetmesﬁOtOExaegH\vgertHIQq,Lq(}{egﬂpé]gﬁ@dﬁaqegci O+ dhi ch
wil | conseg&l ntly 25 be nore sturdy and less likely to be accidentally
damaged an R W P57 5191 neh &anniedn 8r dlrey i'dgsi mheskéeves or
sockets. Al'so, the @ljyrent,-9bstpe Rrob LEh ' espective contact
tips on the printed circuit goa?g Igsg':fo g%ﬁ%gedg%@b%%% g‘ggggnc%r%]?ethe top
plate thr o@lgm%ﬁ eB2whinch ppasentref pdmtiehes 4y obethi phupnkost ke pIHidt 24

circuit ~ . -=18 3. NOV_ 2003 PCT/USO1/ 15~79 board, thus
prevent i ng\,i%f]%y%(r%b%% tFR5F r DRI P THHRIGA TP 1R aREe?D doRiEWRENt he

prirtied ci nelatedonrd elesewer end han, on i\ﬁaﬁcﬂlﬁﬁePgﬁﬁl qaRkach Rt 1 § her eon.
The internediate E{)I ate throughbores, and the fact that the 5 ali'gnnent rods

are fixed RFIRAEDp 15 aPEOPRs RIS 52 he ¥ oBd lowat e, wdmwmhekp ibgrove
al i gnment frdre-probes, g%lalt&ﬁier Cg%%;a%%ti ve intended contact points on
t's

the printed circuit board. ou e noted that the presently disclosed
test 10 probes aful esmnestvasuwayibecfednddaindtiob soy1sdidabl sspRsal such

as beryli urpvhceoaﬁg]gr agg may_ _be tpI ated with gold or other suitable materi al
to enhance ‘conducti vity aft/Br-IELEJuRETTRIDRbn. SPECRF| | 48e apbklci at ed

by tdwse ofgmidlidairy skihbhpsa % tm@JttBBatpl’HRggfhﬁat%von&ovﬁgﬂfP%
vari ations of the above described socketless ‘probe may be nade w ut
departing fI1oMR t Wi rdenintersedtais sotrber # bedorertdien prabeortdipyy| §5 t he
i nvention shpuldaot, Vi-g S J:i.mt ept as .by the scope and spirit
of the append_ed 05 CJTIE??TB.C %gc@ \Jlt'f? §gl§é€e8 regls%erlng contact
points on printed circuit board 58; and wherein the
peripheral elastomeric pad 70 will also collapse to allow
25 pressure plate 64 to move towards top plate 42 whereby
the fingers 74, 76 of pressure plate 64 will abut against
and firmly support printed circuit board 58 against the
upward bias of the numerous probe plungers 82.
The guiding channels 81 provided in intermediate

30 plate 46 will correctly vertically align probes 78 so

that they register with the contact poinfs on circuit



)

0 3 NOV 2003 19 CLAI M5 What is claimed is: 1. A socketless probe and
connector assenbly for providing electrical contact\Mtrq$l Qpﬁhsm
circuits during testing thereof, said connector for noun “ifm™a 5 probe
pl at¥ORKFENG at |1 east one hole extending therethrougPCleid1558enbly
conprising: a probe conprising: an electrically conductive tubular housing;
an electrically conductive plunger captlively di sposed in the 10
el ectrically conductive tubular housing in electrically conductive contact
therewi th and having a circuit contacting tip urged outward fromthe
housi ng undezardh& & owlskchf taekongid udhﬂahhgdﬁqraspr@@rs@l;h 4 %Ollﬂéo%ﬁ&’aig;’ sai d
t ubul ar housi ng havi a first end portion_throug (e e pl unger
ext ends toélrfeﬁe%ﬂpp %]%%yt%‘?‘é%m?%*bl ﬂuﬂgé‘rl_sios R—’”é?t%trﬁgcpﬁc_rpqmesﬁbﬁs![ ng and
a second eth §ehbAtndoAN RAAINTY san; &1 g€ bicald Y ndugt | ye sonnect or
separabl e fr%n1said pr obe conprising? a p%n form ng par§ o¥ ?ﬁe %gﬁnector
and si zed €braehtebeasd bnnéacbrpqtet$itImdeédgatﬂehﬁU§!%ga§@cp@gﬁgnd mhgn
di spgsed wthin said 2 0 opening to fixably maintain said pin within sa
opentng in'a BREHetEIT rba fbERt PREEEEI tidh, Ot BCPFASH oVi BRAGST
el ectri cal hyi 6@NdUTb Y ELEENBEELE SPoREINGEPrEbE COANEELPE BRgadbe pLobe when
di sposed within said opening; and

bore 44 even if the probe tip is slightly misaligned; a

tapered intermediate neck portion 44b, which allows the
probe tip orientation to be corrected if it is slightly
10 misaligned; and an elongate upper portion 44c which
extends up to the printed circuit board 58 and which has
a diameter to guide the corresponding probe tip 85 to the
circuit board contact point.
Additionally, the fact that circuit board 58 rests
15 directly on top plate 42 and is positioned thereon by
means of the alignment rods 60, 62 which are fixedly
attached to the top plate 42, ensures that the contact
points of circuit board 58 which are intended to come
into contact with respective probe tips 85, will be
20 properly aligned r‘elative to the top plate bores 44.
Thus, in view of these improvements over prior art
devices, misalignment of the probe tips 85 relative to
their corresponding intended circuit board contact points
is very unlikely, if not almost completely obviated.
25 Also, according to the invention, Ehe testing probe
78 is not installed in a socket or sleeve, as with prior
art devices. Indeed, probe 78 engages a connector 96
directly, through the instrumentality of its axial bore
94. The intermediate plate guiding channel 81 allows

30 vertical alignment of the probe to be achieved even



]

0 3 NOV 2003 20 a plate connector portion extending fromsaid pin and
mountable within one of said at |east one hole in said wphey e, said
pl at e WOAHESFBr portion sized and configured to fixabl ycamgsonasyabl y
anchor said connector in said probe plate in self retaining and aligning
relationship with said probe plate whenipounted within 5 said probe plate.
2. The assenbly of claim 1, wherein said connector has a pin end and a
term nation end and said connnector includes a wire wap term nal adapted

for wire-wa ection el ectrical.conductor, at said_term nation
end. 10 3. Tﬁg %sse%(%y %#8% AT 1‘% Cr’%f:hn%ai ﬁoggﬁEeCPGr F4§S¥ i nt%nd and
an opposi ngptrersantat i on end, said connector including an electrically

conductive tubul ar body, attached to said pin and an electrically conductive
connect or cont act!H} uRGERL dPEEBsE | hSsaNd PbRAyIa ke ebwdindcathy demtucti ve

contact thegawityaangl, 1p [ : el rical t [ o ctar .tip
urged outward fromsaid t b\l%r%?l%%&y t&f{ﬁh&glﬁd etxg:%%sﬁéh %% éj%gr%g‘fe g-d'i]%?
conneét or ufifler opposbtece bhea kdopgghtdi nddariranpressedTaannaGiaf] £oi |
spring to allow w.,rel ess cqonductive contact with an el ectrical contact on

an_adj acent “printed titcd rtf.roﬁ‘_ 614 anied aas st lpest foraiimal theher ei n
sai d -‘conneckpiriimRe!dKias o tathwl pg e&aHPaPOgPLtHF‘ t%%aﬂto%g;itt%d“%%ﬁ' V& AN

el ectrical conductor to permt a crinp condcutive atta Arent of <Al
connector t89s&f Eemduehors0, spPBINOBL~8ndlpiunfhe &2sembky tafbullai m 1)

wherein the t or S .annular_barh forned on the exterior thereof to
provi de capte?{\(%e%%%l?%iiér% Fﬁghﬂe%pgni%% Af nc@nnector pin receiving

10 opening 100 which is itself defined by a smooth circular
inner edge 101.

The tubular extension 98, as with the bearing region
90, is integral with the remainder of the tube 80 and may
be formed by rolling or swaging.

15 At least one detent 102 is pressed or stamped
inwardly into the wall of the extension 98 intermediate
the length of the extension 98 between the shoulder for
the spring seat 92 and the opening 100. Preferably there
are three such detents 102 evenly spaced about the

20 circumference of the extension and in a plane normal to
the axis 99. The detents 102 do not perforate the tubular
extension 98.

Alternatively, the one or more detents can be
provided in a separate tube, rather than the extension of

25 the main tube.

Referring now to Fig. 5, a first embodiment of
connector 96 is described. The connector 96 is gold
plated, electrically conductive and includes a connector
pin 103 terminating in an annular curved tip, to

30 facilitate entry into probe bore 94 (Fig. 3) through
opening 100 and a parallel portion 104 to closely fit



fixture plate. .5 6. The assenbly of claim1 wherein said gogﬁfggﬁr h
cylindrical portion attached to said pin and said cylindp caf” |
i ncl uEOY8¥53%annul ar external |y extendi ng beads for rePEF/NSHANE d

connect or

|13

y p

via a press fit in an opening within a fixture plate. 10 7

as a
ortion

. The

assenbly of claim1l wherein said connect®+ includes a tapered portion of
i ncreasi ng di aneter extendi ng between said pin and said plate connector

portion,

sai d connector and probe form ng a seal when said pin is di

in assenbl egikgkat kae Wrbbenbsgied sapenida sledifast byhsal éﬁl&gélg eps

said second end in circunferential abutting relation wth sal

aper

sposed
with
ed

portion of §&i draslkigmet ornds. finmel vnssdmil yrefovdlalyn 1 swpereitn sadd pl at e

connect or
connect or

WEkREE P HenoPE Pk <afd STbnd B al oM ST T8 asCembPyod

aid
f claim

1 further istkedrngaancenvatartisdepnitiange between said pin and said plate

connect or

n
dept h°of sai d coﬁh@cﬂ@Pane§§i@fpﬂﬂﬁaﬁﬂiuﬁﬁmOtQ)ﬁ?qm)ﬁhﬁxnhﬁvedotiﬂhe

portio said stop flange being operative to limt the ins

asserbl y of gl i heehn 5ol dhapeand, end. i nekudes o pldral ity of

i nwardly exten

ing rnto said opening deff Yy sdi CBhdS &R

i nterferencenfjagei s theovistedthet waeaudaird pidyeand.ogai bpl ufigd i t grebe

detents.

5 11. The assenbly of claim 10 wherein said plurality of _ de
conpri ses aFXF83§f°PhPB§nHé9eL?§.Sﬁ

on the GeRBABIOL oPiR| HP3n iSwABEEY

connect or C@RBELEASiA PREYhHN gppper al | oy.
.A.A%OAhAN.A@h&I?@hI.Au,.A{Y.AaI.A.Au,.A‘L.A(.Aa.AN.AHY.A(?.A.A(.Ah

15

20

25

30

he connector pin 103 is connected to a wire-wrap
pin 109 by way of a plate connector portion 106 sized to
extend through plate 52 (Fig. 2) and to be fixedly
mounted in a circﬁlar opening extending through the plate
52.] The fixed mounting is, as shown, by an interference
fit aided by an annular plate engaging ridge 107.
Alternative fixed mountings could be provided by splines
on the portion 106, the use of adhesives, molding-in,
etc.,. as would be well known to those skilled in this
technology.

A positive stop flange 108 is designed to control
the degree of insertion of the connector 96 into the
plate 52.

Typically, by way of example, for a probe having an
O.D. of 0.054 inch, the bore 94 has an I.D. of 0.0265
inch and the pin 103 has a parallel portion 104 with an

O.D. of 0.025%0.0003 inch, a taper 105 increasing from
tHe parallel portion 104 to a maximum 0.D. of 0.028+0.001

inch with an included angle of 15%2 degrees. Probes of
these dimensions with sleeve mounting would require probe
spacing in a fixture of 0.100 inch, whereas with the

present invention a center spacing for the probes without

ertion

detents
sai d

tents
n said
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sleeve 114 covers the junction of the pin 111 and the

insulation 116 of the wire 110 and provides for the fixed
engagement of the connector 97 in a circular opening in
plate 52.
The connector(s) 96, 97 are sealingly engaged with
20 the plate 52 to provide an air tight mounting such that
air and any contaminants cannot be drawn through the
fixture or the body of the probe when a vacuum is applied
during a testing phase.
Fig. 7 illustrates a variety of probe arrangements
25 providing differing probe heights achieved by varying the
length of protruding outer portions 91 of the plungers 82
and/or the axial length of the stop flange 108 of the
connectors 96 (or 97). Additionally, this figure shows
two connectors 117, the ends 118 of which include
30 wireless terminations for engaging a printed circuit test

board. An exemplary connector that provides a wireless
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The probe 78 may be provided with a probe tip of

configurations that differ from the probe tip 85 depicted
5 in Fig. 3. Referring to Fig. 8, exemplary alternative

probe tips are shown. For example, a spherical probe tip

130, a spear probe tip 132 or a chisel probe tipe 134 may

be provided on the end of the plunger 91 intended to

contact the printed circuit board 58. Probe tips of other
10 configurations may also be used.

Referring to Fig. 9 an alternative embodiment of a
connector 140 having a wirewrap pin termination is
depicted installed in the lower probe plate 52. The
connector 140 includes a connector pin 142, a plate

15 connector portion 144 and an annular tapered portion 146
between the connector pin 142 and the plate connector
portion 144. Additionally, the connector 140 includes a
wire wrap pin 148 at the opposite end of the plate
connector portion 144 from the connector pin 142. Two

20 annular beads 150 are provided on the plate connector
portion 144. The diameter of the annular beads 150 is
specified to provide an interference fit with the
respective hole in the lower probe plate 52. Upon
insertion of the connector 140 within the respective hole

25 in the probe plate 52, the annular beads 150 secure the
connector within the probe plate 52 and maintain vertical
alignment of the connector 140 within the probe plate 52.

Referring to Fig. 10 a further embodiment of a
connector 160 that provides a wireless termination is

30 depicted both with a printed circuit board 162 present

beneath the connector 160 and absent beneath the
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166 respectively. The first portion 164 includes a
connector pin 168 for insertion within the axial bore 94

5 of the testing probe 78 (Fig. 3). Additionally, the first
portion includes a body 170 and the connector pin 168
extends from one end of the body 170. A tapered annulus
is provided between the connector pin 168 and the body
170 to provide a seal when the connector pin 168 is

10 disposed within the axial bore 94 as discussed
hereinabove. An axial bore 174 is provided in the end of
the first portion 164 opposite the connector pin 168 to
receive a cooperative mating pin 176 at one end of the
second portion 166 of the connector 160. The mating pin

15 176 extends from one end of a tube 178. A probe 180
having a probe tip 182 is disposed within the tube 178
and is urged outward via a coiled bias spring (not
shown). As shown in the connector 160 on the left in Fig.
10, the probe is disposed in an extended position the

20 absence of the printed circuit board. As shown in the
connector 160 on the right of Fig. 10, the probe tip 182
is urged into contact with the printed circuit board 162
so as to make an electrical connection with a contact
point located on the printed circuit board 162. The

25 first connector portion 164 includes two annular beads
184 for securing the first connector portion 164 within
the lower probe plate 52 and maintaining vertical
alignment of the connector 160 within the probe plate 52.

While the connector 160 is illustrated as being
30 fabricated in first and second portions 164 and 166, in

an alternative embodiment, a connector that permits
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connector pin. A plurality of annular beads may be

provided on the body to secure the connector within the
lower probe plate 52. In this manner, the electrical
10 connection between the mating pin 176 and the bore 174 of
the first connector portion 164 depicted in Fig. 10 is
eliminated.
An advantage of the presently described probe and
connector is that no sleeves or sockets are used for
15 holding and vertically aligning the probes. 1Indeed, the
probes are positioned on their corresponding connectors
which engage detents in the probe that resiliently and
releasably hold and support the probe. This prevents the
probes from being accidentally released e.g. during
20 assembly of the fixture. Moreover, the intermediate
plate allows the probes to be substantially vertically
aligned. The absence of the probe-carrying sockets or
sleeves allow the use of probes of larger diameters, for
a given required probe spacing, which will cbnsequently
25 be more sturdy and less likely to be accidentally damaged
and which will resist wear longer than probes 'using
sleeves or sockets.
Aléo, the alignment of the probes with their
respective contact tips on the printed circuit board is
30 enhanced by the presence of the top plate throughbores

which extend from the probe tip up to the printed circuit
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than on its intended contact point thereon. The
intermediate plate throughbores, and the fact that the
5 alignment rods are fixed to tﬁe top plate instead of the
probe plate, also help improve alignment of the probes
with their respective intended contact points on the

printed circuit board.
It should be noted that the presently disclosed test
10 probes and connectors may be fabricated of any suitable
metal such as berylium copper and may be plated with gold
or other suitable material to enhance conductivity and/or

to reduce corrosion.

It will be appreciated by those of ordinary skill in
15 the art that modifications to and variations of the above
described socketless probe may be made without departing
from the inventive concepts described herein.
Accordingly, the invention should not be viewed as
limited except as by the scope and spirit of the appended

20 claims.
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1. A socketless probe and connector assembly for providing electrical contact
with electrical circuits during testing thereof, said connector for mounting in a
5  probe plate having at least one hole extending therethrough, said assembly
comprising:
a probe comprising:
an electrically conductive tubular housing;
an electrically conductive plunger captively disposed in the
10 electrically conductive tubular housing in electrically conductive
contact therewith and having a circuit contacting tip urged outward
from the housing under the force of a longitudinally compressed coil
spring;
said tubular housing having a first end portion through which
15 the plunger extends to the tip and by which the plunger is retained in
the housing and a second end defining an opening;
an electrically conductive connector separable from said probe comprising:
a pin forming part of the connector and sized to achieve an
interference fit with said housing second end when disposed within said
20 opening to fixably maintain said pin within said opening in a predetermined
mounting position, said pin providing electrically conductive connection

between the connector and the probe when disposed within said opening;

and
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a plate connector portion extending from said pin and mountable within one
of said at least one hole in said probe plate, said plate connector portion sized and
configured to fixably and removably anchor said connector in said probe plate in
self retaining and aligning relationship with said probe plate when mounted within

5 said probe plate.

2. The assembly of claim 1, wherein said connector has a pin end and a
termination end and said connnector includes a wire wrap terminal adapted for
wire-wrap connection to an electrical conductor at said termination end.

10
3. The assembly of claim 1 wherein said connector has a pin end and an
opposing termination end, said connector including an electrically conductive
tubular body attached to said pin and an electrically conductive connector contact
plunger disposed in said body in electrically conductive contact therewith and

15  having an electrical contacting connector tip urged outward from said tubular body
at said termination end of said connector under the force of a longitudinally
compressed connector coil spring to allow wireless conductive contact with an

electrical contact on an adjacent printed circuit board.

20 4. The assembly of claim 1, wherein said connector includes a tubular crimp
portion adapted to receive an electrical conductor to permit a crimp condcutive

attachment of said connector to said conductor.
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5. The assembly of claim 1, wherein the connector has an annular barb

formed on the exterior thereof to provide captive mounting in an opening within a

fixture plate.

6. The assembly of claim 1 wherein said connector has a cylindrical portion
attached to said pin and said cylindrical body portion includes two annular
externally extending beads for retaining said connector via a press fit in an

opening within a fixture plate.

7. The assembly of claim 1 wherein said connector includes a tapered portion
of increasing diameter extending between said pin and said plate connector
portion, said connector and probe forming a seal when said pin is disposed in
assembled relation within said opening defined by said second end with said
second end in circumferential abutting relation with said tapered portion of said

connector.

8. The assembly of claim 1 wherein said plate connector portion includes at
least one annular ring for retaining said connector within said hole in said probe

plate.

9. The assembly of claim 1 further including an annular stop flange between
said pin and said plate connector portion, said stop flange being operative to limit

the insertion depth of said connector in said probe plate.
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12.  The assembly of claim 1 wherein said connector comprises a berylium

copper alloy.



