| MPROVED | NTEGRATED CI RCUI T CONTACT TO TEST APPARATUS This is a regular
application filed under 35 U S.C. 111(a) claimng priority, under 35 U S. C
119(e) (1), of provisional 5 application Serial No. 60/465,022, previously
filed April 23, 2003 under 35 U. S.C. 111(b). BACKGROUND OF THE | NVENTI ON
1. Technical Field The present invention relates to a connector apparatus
which 10 acconplishes interfacing of an integrated circuit with an IC test
apparatus. More particularly, the present invention provides an electrical

t cularly, i _ r
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positive restraint of very small 15 connectors utilized in current test
apparatus. 2. Description of the Related Art Many different test site
configurations have been devised for quickly and tenporarily connecting

integrated sh{guid 4 eads.1 of Hrlavae o rhecbeshadrt 95aul 9ad. bearth of; a
tester. Automated 20 test apparatus in particular use a nunber of such

confi gurahiQnsy oONGr Ay AnaeENt3uses; or ge1bbought ) § 0o begr o¥ponu@aront act
positi oned between a lead of the I1C and the | oad board to deform a probe

tip of Lbhgicontact and engage ¢ pas @22t heboaduboar diicAngbher 251 angenment
is to use engagenent force applied by the ' IC 1 to rotate a contact nounted

Wi thin gogbo&nagroygr@pgﬁ:quiﬂipngL bi as inposed by an el astoneric el ement
to the contact. An end of the contact opposite an end engaged by the IC

contacts a pad of the | oagh BaaidintheF irae hhvEREIbRSt site are brought

t oget her.
1. Technical Field

The present invention relates tc a connecter apparatus which
10 accomplishes interfacing of an integrated circuit with an IC test
apparatus. More particularly, the present invention provides an
electrical connection system which facilitates a positive
connection between an IC device under test (DUT) and‘a load board
of the test apparatus, and positive restraint of very small
15 connecteors utilized in current test apparatus.
2. Description of the Related Art
Many different test site configurations have been devised
for quickly and temporarily connecting integrated circuit leads
of a device to be tested to a load board of a tester. Automated
20 test apparatus in particular use a number of such configuraticns.
One arrangement uses force brought to bear upon a contact
positicned between a lead of the IC and the load board to deform
a proke tip of the contact and engage a pad on the lcoad beard.

Another arrangement is to use engagement force applied by the IC



5 Such configurations provide for positive connection between |eads of a
DUT and correspondi ng | eads of a test apparatus and rely upon the initial
engagenent between the DUT and test site to ensure a positive connection.
It would be desirable to provide a system affording 10 additional
predetermned force, in addition to that provided by initial engagenment of
the DUT and the test apparatus, to better ensure a positive electrical
connection. Further, it would be desirable that excessive force not be
requi red between the DUT and test site. 15 It is to these dictates of the
prior att rhattehe comvept mowviead okl di sdettedo PHergPrEsenpsihvemtion is
an apparatus which accommbdates these dictates. SUMVARY OF THE | NVENTI ON
The prebeéent inpestd dnyian e bnelidngiic cdirgattotcathgngenrsact - 28nperitebHned
within a housing, for facilitating connecting the |eads of an integrated
circuit the contesporelpdzt terai nald ofgamed dad theald. cPhéahdasingadypfcal |y
has a plurality of generally parallel slots for receiving a correspondi ng
pl ural i tyeoflcadontacd syhemethier Bacdna|tstst Eadle eost derubas &opeskeend that 2
extends fromits slot on one side of the housing, and a tail end that
ext efids frontitk sbofiourahi oppasioidd deonfrastie iveusiongectThe behvaets are
generally "S" shaped. A front elastoner extends through the housing al ong
an axi s lgederakl y per pendi cutaespandirey Sesddst o fsachethiakppheanoseanf a
contact curves over the front elastomer. A rear elastoner al so extends
al ong ameayi spgenehal iyit pet pemghoehent tae tvreernsltdtes D¥Tchrthaestheitai to of
t he cont act

ensure a positive connection.

It would be desirable to provide a system affording

10 additicnal predetermined force, in addition to that provided by
initial engagement of the DUT and the test apparatus, tc better
ensure a positive electrical connection. Further, it would be
desirable that excessive force not be required between the DUT
and test site.

15 It is to these dictates of the prior art that the current
inventicn is directed. The present invention is an apparatus
which accommodates these dictates.

SUMMARY OF THE INVENTION
The present invention is a small pin contactor arrangement,

20 positioned within a housing, for facilitating connecting the
leads of an integrated circuit to corresponding terminals of a
load board. The housing typically has a plurality of generally
parallel slots for receiving a corresponding plurality of

contacts, one in each slot. FEach contact has a nose end that



curves around the rear elastonmer. The nose of the contact has a curved
surface to be engaged 10 by a lead of an integrated circuit. The tail of
the contact has a flat portion for engaging a term nal pad of the | oad
board. In use, a lead of an integrated circuit will be made to engage the
nose of a contact at the curved surface. Such action wll effect

conpression of the front elastonmer. The contact will 15 rotate about a
curved surface defined by an axis through the tail. A linear contact
surface of the tail, adjacent the curved surface, is parallel to and in

engagenenttewdshftrhe tesnéhat padon®fside dioddiebdanginthi enconat dettl end
configuration tends to substantially elimnate sliding notion of the contact
agai nst tthhé e20endsnfnah pasd siot hen | vadHicwridg Fhieleewdagémehrupongi on of
the contact with the term nal pad noves forward as a result of the rolling
of the Gbmrt achfasimubtangeunstylpy eVEhtsmpesl.i ditnd toettweda stiolert akkeans
termnal pad. The term nus of the contact tail also has a surface that 3
engages tahrwabh thet heubhougi agonJhis surd apmessrMes peapgosliitinvelry topkbeent
the contact fromsliding along the termnal of the |load board by

mai ntai rilg st Becposhttonhef nbhe ocbhHnd avdntrattatdawereso aviees theudiregt The front
el astoner also plays a role in achieving this 5 by urging the tail of the
cont act dlewandetrhe Aouskngebabtomad aned rdxaiaridy dllengec @emt acti ssganedaafgi nst
that wall. The present invention is thus a contact set assenbly which

sol ves manyeotiithéapr obl ehs sfothespeh orhar tuhd ttadiakifeshepesintiave cont act
to be established along electrical paths, yet it 10 mnim zes erosion of a

| ead of arlveadsbkeand tRe rear elastomer.

{ The nose of the contact has a curved surface to be engaged
10 by a lead of an integrated circuit. The tail of the contact has
a flat portion for engaging a terminal pad of the load board.

In use, a lead of an integrated circuit will be made to
engage the nose of a contact at the curved surface. Such action
will effect compression of the front elastomer. The contact will

15 rotate about a curved surface defined by an axis through the
tail. A linear contact surface of the tail, adjacent the curved
surface, is parallel to and in engagement with the terminal pad
of the load board. This contact configuration tends to
substantially eliminate sliding motion of the contact against the

20 terminal pad of the load board. The engagement portion of the
contact with the terminal pad moves forward as a result of the
rolling of the contact, simultaneously preventing sliding between

the tail and terminal pad.

The terminus ¢f the contact tail also has a surface that



BRI EF DESCRI PTI ON OF THE DRAW NG The objects and features of the present
invention will becone nore apparent to those skilled in the art upon
reference to the foll ow ng description, taken in conjunction with the 15
acconpanyi ng drawi ng wherein |like reference nunerals refer to the sane part
or feature, and wherein: The figure is a cross-section view of the present

i nvention. DETAILED DESCRI PTI ON OF THE | NVENTI ON A contactor assenbly 5, as
shown in the figure, is nmounted 20 in a housing 10. Housing 10 has
generally planar, parallel opposed sides 22 essentially at right angles to
pai rs ofergpgesed weddesf Hoeshagslogis Bord ignfeda ¢eaffescttcebesttivaly
connection of an integrated circuit device (DUT) 14 to a | oad board 12.
Devi ce Mehvastl séhdscoftant Foaw Hoddthd Iy ttdreniteaisiregd pddshe6 Laadhi ch
are electrically connected by contacts 18 nmounted within housing 10.

Par al | elocsirde® yofahobsiingngOtheunds geher bl yCreguantecdpacdad tiyar dl éhesl ot s
20, each for receiving a corresponding contact 18 5 therein. Each slot 20,
it is intended,. cOheafnmsna ebashoned 8 lsContact $ I®lar et kiohiwiviimggéehesal | y
pl anar surfaces. Each has a nose end 26 and a tail end 28 which together
defi fe ary vegsent takl yadb@$shapedeshtact ureia i sheenduzd rigs wadd iehkust r at ed,
10 larger than tail end 28 to provide a greater outward extension to

pr ot r udenfimamihdugi ngelOobéyondseatedi agn irostcariteactwdldads 17 of devi ce 14.
Tail end 28 has a linear portion 29 to provide a positive electrical
connecti on t ahkepmrenahs 16vehtheadiboands 12.contact set assembly which

solves many of the problems of the prior art. It enables
positive contact to be established along electrical paths, yet it
10 minimizes ercosion of a lead of a load board 12.
BRIEF DESCRIPTION OF THE DRAWING
The objects and features of the present invention will
become more apparent to those skilled in the art upon reference
to the following description, taken in conjunction with the
15 accompanying drawing wherein like reference numerals refer to the
same part or feature, and wherein:
The figure is a cross-section view of the present invention.
DETAILED DESCRIPTION OF THE INVENTION
A contactor assembly 5, as shown in the figure, 1is mounted
20 in a housing 1C. Housing 10 has generally planar, parallel
opposed sides 22 essentially at right angles to pairs of opposed
edges. Housing 10 is configured to effect electrical connection
of an integrated circuit device (DUT} 14 to a lcad board 12.

Device 14 has leads 17 and load board 12 has terminals or pads 16



General |y tubul ar shaped channels 31 and 33 extend through 15 housing 10

al ong axes generally perpendicular to planes defined by slots 20 wth front
channel 31 being larger than rear channel 33 to better conformto the
correspondi ng concave portion of edges of engaged nose ends 26 and tai

ends 28. A cylindrical shaped front elastoner 30 is received wthin front
channel 31, 20 and a cylindrical shaped rear elastonmer 32 is received within
rear channel 33. Nose end 26 has a concave i nner edge 25 which engages and
bears against front elastomer 30. Simlarly, tail end 28 has a concave

i nner edgech2anbi eheengages] anchirearis=cdagal nsinteears 3 selmasharer w32hifkr ont
channel 31 and rear channel 33 have correspondi ng comruni cating apertures
33, 35 extendgngothrough to |oad board 12. Proxi mate sides of channels 33,
35 are spaced closer than distances the sane as the dianeters of their 5
respective channehsl33idas. ofhhcGupiatgri 16 BOser tdeng rellast enmas 130spandd 32
into channels 31, 33 by urging themthrough their respective apertures 33,

35. El agteaensi1301082 a0e therebyr reidivied i qdracepofdiaki gaara36 extends
across an outer portion of housing 10 10 proxi nmate the nose end 26 of the

cont act +18reThe portion of the alignor 26 opposite contacts 18 defines a
stop 38. The alignor 36 |ocates an edge of DUT 14 such that its |eads 17

are oppositecathesogtwand extessiwnsnddd caidmsaendiangonesetends 26 of
contacts 18, and also orients the leads 17 parallel to the contacts 18. 15

St op 38 @hsackisnmiBsatBetRuhWal eh exdedsd Oy §fl G aehrsal®s .DUEat4 hSs a
positioned proximate housing 10 in the position
nose end 26 and a tail end 28 which together define an
essentially @S@ shaped structure. Nose end 26 is, as illustrated,
10 larger than tail end 28 to provide a greater outward extension to
protrude from housing 10 beyond one side to contact leads 17 of
device 14, Tail end 28 has a linear portion 29 to provide a
positive electrical connection to terminals 16 of lead board 12.
Generally tubular shaped channels 31 and 33 extend through
15 housing 10 along axes generally perpendicular to planes defined
by slots 20 with front channel 31 being larger than rear channel
33 to better conform to the corresponding concave portion of
edges of engaged nose ends 26 and tail ends 28. A cylindrical
shaped front elastomer 30 1s received within front channel 31,
20 and a cylindrical shaped rear elastomer 32 1s received within
rear channel 33.
Nose end 26 has a concave inner edge 25 which engages and

pears against front elastomer 30. Similarly, tail end 28 has a

concave inner edge 42 which engages and bears against rear



and orientation shown in the figure. Apparatus, not shown, determnes the
preci se location of device 14 relative to surface 19 of housing 10 such
that each lead 17 is directly opposite a 20 contact 18. DUT 14 is then noved
closer to housing 10 as shown in the figure. This effects engagenent of the
device 14 and the nose end 26 of a corresponding contact 18. Contacts 18
are thus rotated, their nose ends 26 engaged by opposing | eads 17 and

their tail ends 28 engaging termnals 16. This rotation of 6 contacts 18
will also result in flat portion 29 of each rising up slightly at one end
as its comsaemeroBPs cbummerehaeked st gl %ﬁ%ﬂm@ﬂ@@n&ﬂréQIEAVPn the figure.
Such action results in front el astomer 30 and rear elastomer 5 32 both
bei ng cerpresseddisyneemnhel gi bid e3e EHiH ¢ T Rar-acteeixéengd ngf thieuehaseoner s
are selectable, the anobunt of force required to conpress the elastoners can
be pre-dekdcbedrd ThisPfoxteate thdserrichanned she3sufbi eérenspreeegrovi de a
good electrical connection between the |eads and termnals. 10 In the dual
el ast onerl osenf thanatiohansepi cher g ma Hé o idjune tenshe ff tort rel ast oner 30
provides flexibility in controlling contact force by the device 14 in

addi fi ometspeaicdivagchanketpi Ay, Bhe chmaqenwits 28 sengdagad cdgaitnzera wal |
surface 6. In this configuration the front elastoner 30 is fully in

conpr essinon32Asntb thenfiednt 3kl ast oppruBing tdenmprdysedh theidi spl aced
material can expand into an elastoner relief area 8. The rear el astoner 32
can be censbieguied apdrosedsi B3ei $her Ebrstiorerar onprlesgiconheTheyf r ont

el astonmer 30 can play a significant role in preventing contacts 18 from
bei ng easitlay neel easpdlateom t he

! An alignor 36 extends across an outer porticon of housing 10
10 proximate the nose end 26 of the contact 18. The portion of the
alignor 26 opposite contacts 18 defines a stop 38. The alignor
3% locates an edge of DUT 14 such that its leads 17 are cpposite
the cutward extensions of corresponding ncse ends 26 of contacts
18, and also orients the leads 17 parallel to the contacts 18.
15 Stop 38 also limits the outward extension of contacts 18.

DUT 14 is positioned proximate housing 10 in the position
and orientation shown in the figure. Apparatus, not shown,
determines the precise location of device 14 relative to surface
19 of housing 10 such that each lead 17 is directly opposite a

20 contact 18. DUT 14 is then moved closer to housing 10 as shown
in the figure. This effects engagement ¢f the device 14 and the
nose end 26 of a corresponding contact 18. Contacts 18 are thus
rotated, their nose ends 26 engaged by opposing leads 17 and

their tail ends 28 engaging terminals 16. This rotation of



20 housing 10 while the contacts 18 are not engaged by DUT 14, as after

i npl acenent. A contact 18 is rotated clockwi se, and the contact 18 is then
pi nched between the front elastomer 30 and alignor 36. As a contact 18 is
renoved fromthe bottom both the front and rear elastoners 30, 32 need to
be conpressed to permt 7 the contact 18 to pass between the two. This
contactor system has been designed to prevent contact translational
relative notion (sliding) against the |load board 12. Sliding notion causes
wear on the |oad board pads, an 5 undesirable characteristic. The sl oped

t er m nusootacoat a8t wial| 2198 rasehgagenemt Want lssudi®ng fwgleich15ipdng up
instrunental in preventing the contact 18 fromsliding along the | oad board
12. Thelfigbht yehasebaernd02al 50s ptaysr et rolld 5 e owaltgingg cakhiléee BRis end
by forcing the contact 18 in a direction to remain seated 10 agai nst wall 15
of the IsbewnnhylerrRat hériehanesfiaire. al ong | eads 17 as contacts of
previous contactors do, the contact notion in the present invention is a
rol ling acti énchAscthencoasatts 18n chnprtessies ttdne rel3dstaowwe rsart kéaspoinar of
contact between the |lead 17 and the contact tail 28 15 wal ks forward on the
| oadSbo&2dbd2h( brangl abeprassédont alhgy @l ditamerelrs alneng t he | ower cont act
arc 13. The flat portion 29 of the contact tail design 28 controls |ocation
of cont ataracser268twhil efathewe hgstdree comactsalegsd a4 <, 0 thige aprognitoaded in

t he unconpressed state, as illustrated in the 20 figure. The flat portion 29
of the dontactretailre@8toonshpatns Chdee cortamtrsi&afy bm aoti-eeilrgtad.ul ti mate
rolling equilibrium position, and allows the partial conpression of the
front This force is chosen so as to be sufficient to provide a good

{ electrical connection between the leads and terminals.

10 In the dual elastomer configuration as pictured in the figure,
the front elastomer 30 provides flexibility in controlling
contact force by the device 14 in addition tc alding in keeping
the contact tail 28 engaged against a wall surface 6. In this
configuration the front elastomer 30 is fully in compression. As

15 the freont elastomer 30 1s compressed, the displaced material can
expand intc an elastomer relief area 8. The rear elastomer 32
can be configured and used in either tension cor compression.

{ The front elastomer 30 can play a significant role in
preventing contacts 18 frcm being easily released from the

20 housing 10 while the contacts 18 are not engaged by DUT 14, as
after implacement. A contact 18 1is rotated clockwise, and the
contact 18 is then pinched between the front elastomer 30 and
alignor 36. As a contact 18 is removed from the bottom, both the

front and rear elastomers 30, 32 need to be compressed to permit



el astomer 30 wthout sliding of the tail 28 with respect to the |oad board

12. Thi

i nproves the effective conpliance range

system
can be

necessary constraint to facilitate pre-|oading

18. Thi
syst em

appl i cahe fontechetbssaryaad Wotterarhehcoritieet 10 nose 26 and contact tail

S creates imedi ate contact force at the |load 8 board 12, which

(operating range) of the contactor

In lieu of a flat portion 29 on the contact tail 28, the alignor 38

used to control the contact nose 26 position 5 and provide the

s design can be alternatively configured as a single elastoner
In this configuration the rear elastonmer 32 would define the

28. The design of housing 10 and contact 18 would be nodified fromthe

figure
agai n,

t o Thaigd ldardtae ol $yseenf hgar hepondepiioed Theoreweniel awttomdsr 32,

can be placed in either tensile extension or conpression. It wll

the nose 26 of the contact

be

under st agdnshat ichié$ deset bsareotion nEyidifigresgednst itheohbypdi bbasdrati ve.
Changes may be nmade in details, particularly in matters of shape, size,
mat eri allZ.an@8ladinageabhtn ofupas twean thoutheeXcaadibwg rdhpasilsepenof the

i nventi

on. Accordingly, the scope of the invention is as defined in the

| angblagernofesthebappehdedcttaispic 9 Wiat dlopgdaitemdhiings ©f Apparatusafbr
cally connecting a lead of the integrated circuit to be tested to a
corresgindnngngepeinaat eftl hdoathpomld &5 d st éststsiurentednpri si ng: a
housi ng havi ng oppositely facing surfaces, a first

el ectri

10

15

20

preventing the centact 18 from sliding along the load board 12.
The front elastomer 30 also plays a role in helping achieve this
end by forcing the contact 18 in a direction to remain seated
against wall 15 of the housing 10.

Rather than sliding along leads 17 as contacts of previous
contacters do, the contact motion in the present invention is a
rclling acticon. As the contact 18 compresses the elastomers, the
point of contact between the lead 17 and the contact tail 28
walks forward on the load board 12 (translates horizontally} and
travels along the lower contact arc 13.

The flat peortion 29 of the contact tail design 28 controls
location of contact nose 26 while allowing the contact nose 26 to
be pre-loaded in the uncompressed state, as illustrated in the
figure., The flat portion 29 of the centact tail 28 constrains
the contact 18 from achieving an ultimate rolling equilibrium
pesition, and allows the partial compression of the front
elastomer 30 without sliding of the tail 28 with respect to the

load board 12. This creates immediate contact force at the lcad



approachabl e by an integrated circuit to be tested and a second proxinmate
the | oad board, a slot extend through said housing froma first of said
oppositely facing surfaces to a second of said oppositely facing surfaces;
a contact receivable in said slot having a first end engagable by the |ead
and a second end in engagenent with the termnal, said contact being
rollable across the termnal between a first orientation unengaged by the
| ead of the integrated circuit and a second orientation in which said first
end of said contact is engaged by the |ead of the integrated circuit and
urged i moersaild, Fhach andragadstiorebientiivg sampldemcgctrangesai d first
orientation, wherein, as said contact is rolled between said first and said
second oriperestingnsanter eof, tae i dvmp AL Gy sdfesai d second end of said
contact across the termnal is substantially elimnated. 2. Apparatus in
accordancelmi ttewl|efi m If Mifersintisai d %cont Abe cPrtgehetall y2& stizped. 3.
Apparatus in accordance with claim2 wherein said neans for biasing
conpr i sed ignpirr $8 ekasbenepednter faeh Py Wilteh asaitg oY mstseedd pofsigabd cont act
and a second el astoner interfacing with said second end of said contact. 4.
Appabat us:d pravédrdaneenaiehsal ai peBs wheldi s diatidddenid perd lokdsand
contact includes a protrusion, and wherein said housing defines a wall
engaged the saisé geovfushencontaabsi@ntially elinmnate sliding notion of
said second end of said contact across the termnal. 5. Apparatus for the
t enporary €hestddzian igrredoormdetrinen igklydevnfegheadsatsoat estgappar at us
termnals conprising:

elastomer system. In this configuraticon the rear elastomer 32

o~

would define the applicable force necessary at both the contact

10 nose 26 and contact tail 28. The design of housing 10 and
contact 18 would be modified from the figure to facilitate this
configuration opticn. The rear elastomer 32, again, can be
placed in either tensile extension or compression.

It will be understcod that this disclosure, in many

15 respects, is only illustrative. Changes may be made in details,
particularly in matters of shape, size, material, and arrangement
of parts without exceeding the scope of the invention.

{ Accordingly, the scope of the invention is as defined in the

language of the appended claims.



10 (a) a housing with opposed planar and parallel first and second surfaces
havi ng parall el contact receiving slots extending therebetween with opposed
first and second ends, the housing also having an essentially cylindrically
shaped front hole and a snaller essentially cylindrically shaped back hol e
whi ch extend through the housing perpendicular to the slots with the front
hol e bei ng awhgy edetesimdred sdi stance closer to the first surface of the
housi ng than the back hole and a predeterm ned di stance closer to the first
end of the slot than the back hole; b) a cylindrical shaped front

el astoneri c nenbghashzed todildiectheciront Rehectang a cyldaadr ceal cshaped
back el astoneric¢ sized to fill the back hole; c) generally | anar

menber
cont act ' TR PAGC aff T FAWaY dFY Cfr VEGERDsEC end G SRR ShbsFE B i iartfi v cur ved

tail enthavhirehrbogethelestosman cagsenthgl ly "S" shape, being shaped and
sized to rotatably fit wthin each sl ot bein%,arranged such that when the
first el ast oher 'Y hshbe?t2T S %osIREGHEA Wi t FRATEhe PRFEECHYI e AandfEheE" second

el ast ongidG0BAbeE b RESi intonedtwnt hitRchbe Backeholaswnad 4he acertagd is
positioned within the slot in enga?enent with the first elastoneric nmenber
]

and t hePEeudAdcelast brast iRCaREmber S1ehet HEEE ndoush thel duntsasd WPl de

bi ased fo-£xtend QUMaEgbPasteitherfdist sspfrface aopredekernhned distance
and the nose end wil| essentially match and partially encircle the
out er NP PaE el FF AN EVEBRES/ el astoneric menber, and the tail end of the

contact will;exigndt oHL¥BsLhito jthhe sgconst %rvfia@eaa@ﬂré@eertcﬁiénggggby\éI |
essentially match and partially encircle the outernost surface of the back

el ast on®¥ i E1eifssr 2ndnd SGEANE hatd Whei%RIsManar vath f et ofrmdndévi eald

contact being rollable across the terminal between a first
orientation unengaged by the lead o¢f the integrated circuit and a
second orientation in which said first end cof sald contact is
engaged by the lead of the integrated c¢ircuit and urged into said
siot; and

means for biasing said contact to said first orientation,
wherein, as said contact 1is rolled between said first and said
second orientations thereof, sliding motion of sald second end of

sald contact across the terminal is substantially eliminated.

2. Apparatus in accordance with c¢laim 1 wherein said contact

is generally S-shaped.

3. Apparatus in accordance with claim 2 wherein said means for
biasing comprises a first elastomer interfacing with said first end
of said contact and a second elastomer interfacing with said second

end of said contact.

4. Apparatus 1in accordance with c¢laim 3 wherein said second
end of saild contact includes a protrusion, and wherein said housing
defines a wall engaged by said protrusion to substantially eliminate
sliding motion of sald second end of said contact across the

terminal.

5. Apparatus for the tempcrary electrical interconnection of

device leads to test apparatus terminals comprising:

10



is placed next to the first surface of the housing opposite the nose end of
the contacts, the nose end of the contact will be forced into the slot even
with the first surface to rotate the contact and conpress the front and
back el astoneric nmenbers; and further conprising an essentially rectangul ar
shaped alignnment plate having a parallel side and having a |inear edge
perpendi cul ar thereto, the parallel side of the plate abutting the first
surface 11 of t he housi ng such that the erpendlcular edge is perpendlcular

to the slot'?) the PHELRIb&iHT p%%‘?oteleéin K sfoed Pegentas tfdrafl qpd

porti onﬁecafudt Bertaééé paviaceppfalihe heiRiarg appesitiegt Reocbosexeasiimf the
contact remai n uncovered, the edge of the plate belgg Pbeveled on t he
e

| ower ﬁgpeVW?%?tWﬁ§ | PSS S B ng"SuSRCPRAt SPR% b BYSHYA 5I° t he
al i gnrrmtmpbaaﬁ Weddntienmyt cybendmose 1epd sphpdder razontnack tadext Qlﬂeﬁjlmﬂ war d

I d h f [
Cl ) m SR Hel Db OV e g oY | TG aRAEI O Tt BFCOhirgiedd MER-Ghd Kot er ed

on t he Houkshg heleepandi ailsecond tebamnelsi nijemcomnecteent hblandecagt er ed on
t he back hol e, pboth channels extendlngpoutmardl y fromtheir respective

hol es RS&FBLAETM TR rdYS o CEn & 1888 BndCsiPFaderShnd bbi FF havi Al pArat1 ¥

si des spasedhel psex Aagether at handéherdinareties cHcd haidserespeehé Vel rst
i nterconnected hol e such that el astoneric nenbers can be forced into their

respect§™fehofe%s HintolhAnt Hef PacEspetti ve channels. 7. Apparatus as in claim
5 wherein the tail end of the contact has a linear surface |ocated on the

outer part of the curved portion_ arranged such that the linear surface wll
be paral | el ¥02acYeortesponditigeddfaeent® BeraRal c gremdsitd siesd Bpphriat us

when th&e front hole, and a cylindrical shaped back elastomeric member
sized to fill the back hole;

¢) generally planar contacts having an inwardly curved nose
end and an opposite inwardly curved tail end which together form an
essentially "S" shape, bkeing shaped and sized to rotatably fit
within sach slot being arranged such that when the first elastomeric
member is positioned within the first hole and the second
elastomeric member is positioned within the back hole and the
contact 1is positioned within the slct in engagement with the first
elastomeric member and the second elastomeric member, the nose end
of the contact will be Dbiased to extend cutward past the first
surface a predetermined distance and the nose end will essentially
match and partially encircle the outermost surface of the front
elastomeric member, and the tail end of the contact will extend
outward to the second surface and the tail end will essentially
match and partially encircle the outermost surface of the back
elastomeric member, and such that, when a planar surface of a device
is placed next to the first surface of the housing opposite the nose
end of the contacts, the nose end of the contact will be forced into
the slot even with the first surface t¢ rotate the contact and

compress the front and back elastomeric members; and

further comprising an essentially rectangular shaped alignment
plate having a parallel side and having & linear edge perpendicular

thereto, the parallel side of the plate abutting the first surface
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first and second el astoneric nenbers are not conpressed. 8. Apparatus as in
claim5 wherein the first and second elastoneric nenbers are conposed of
different materials. 9. Apparatus for tenporary electrical interconnections
conprising: (a) a housing having opposed planar and parallel first and
second surfaces with parallel contact receiving slots extending

t her ebeimeer wiiushhdave-roppesednti pstpand cseeendqgndss g drausiingr & so
havi ng an essentially cylindrically shq?ed hol e whi ch extends through the
housi ng-Ferpéidi cdifar RIGLENE LBt FORE tHORITe It eSEichgSUrD piedet ef b 9iEd

di st angsdtionst e thé stisdd facFaek bhetheusbngi @ndmospredeher Absedei St ance
fromthe first end of the slot; 12 béﬁa cylindrical shaped el astoneric

menber & ZBW tPHANS HE TPeR GPCHERETHI | DI B *bnthRt BLRARYI Ay Hh

i nwar dineveuededn nose 1@nd; dehsy shapethaandrehzesnd oodiolatsabhy thit wid hin
each sl ot bein% arrﬁnqﬁgazuch t hat when the el astoneric nenber is

posi ti dEG G t AfFE The NolPe 1R EheP ormt dct i BEPosT t5h6né@ Sk £Rfn°t ne'Sl ot i n
engageniracei th thecahast.enerd Comepber préder1asacandiotatbe gesdactravi Il be
bi ased to extend outward past the first surface a predeterm ned distance

and t hetifGSeSBRtESH 1| essentially match and partially encircle the
outernost surface of the el astoneric nenber, and such that, when a planar

surface of a device is placed next to the first surface of the housing, the
nose end of t-h&TBGRELEE &F | 7 belF 6t e HthRES ERBP G D devierf WiSth ChARNSY 1 st

sur f ace i@ rbehpé & ddhewcont agl aBdte £IPELSEnE e i@kastITRS ifdTesrbeE comnd
further conprising an essentially rectangul ar shaped alignnent
channel interconnected with and centered on the back hole, both
channels extending cutwardly from their respective holes
perpendicularly to the second surface, and both having parallel
sides spaced closer together than the diameter of thelr respective
interconnected hole such that elastomeric members can be forced into

their respective holes through their respective channels.

7. Apparatus as in claim 5 wherein the tail end of the contact
has a linear surface located on the outer part of the curved portion
arranged such that the linear surface will be parallel to a
corresponding adjacent terminal of said test apparatus when the

first and second elastomeric members are not compressed.

8. Apparatus as in ¢laim 5 wherein the first and second

elastomeric members are compcsed of different materials.

9, Apparatus for temporary electrical interconnections

comprising:

(a) a housing having opposed planar and parzallel first and
second surfaces with parallel contact receiving slots extending
therebetween which have opposed first and second ends, the housing
also having an essentially c¢ylindrically shaped hcele which extends
through the housing perpendicular to the slots with the hole being a
predetermined distance from the first surface of the housing and a

predetermined distance from the first end of the slot;
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pl ate having a parallel side and having a |inear edge perpendicul ar

thereto, the parallel side of the plate abutting the first surface of the
housi ng such that the perpendicul ar edge is perpendicular to the slots, the
pl ate being positioned and sized such as to allow portions of the first
surface of the housing opposite the nose end of the contacts to remain

uncovered, the £dgglefdrtibelplkateedet ngsrdrvetedeapet he:iltayero cornercyd th the
di mensi ons being such that the beveled edge of the alignnment plate wll
permt YHé nose end of the contact to extend outward only a predeterm ned
di stance above the first surface. 10. Apparatus as in claim9 further
conprising a channel _ interconnected with and centered on the hole, the

channel ext éndi #g e Gt ¥adizFaf r SPPEREChol @E1er pRndPEar &ty t BUF RS seethd
sur f acesnd)avengy PrRd@dd elnsisdesdspacesk pl-gser £t egei hein tham therdbames er of

the hole such that the elastonmeric nmenber can be forced into the holes

througr?%Q%QQEHaﬁﬂ%W.tﬁﬁ¥ when the elastomeric member is positioned within
the hole and the contact is positioned within the slot in engagement
with the elastomeric member, the nose end cf the contact will be
biased to extend outward past the first surface a predetermined
distance and the nose end will essentially match and partially
encircle the outermost surface of the elastomeric member, and such
that, when a planar surface of a device is placed next to the first
surface of the housing, the nose end of the contact will be forced

into the slot even with the first surface to rotate the contact and

compress the elastomeric member; and

further comprising an essentially rectangular shaped alignment
plate having a parallel side and having a linear edge perpendicular
thereto, the parallel side of the plate abutting the first surface
of the housing such that the perpendicular edge is perpendicular to
the slots, the plate being positioned and sized such as to allow
portions of the first surface of the housing opposite the nose end
of the contacts to remain uncovered, the edge of the plate being
beveled on the lower corner with the dimensions being such that the
beveled edge of the alignment plate will permit the nose end of the
contact to extend c¢utward only a predetermined distance above the

first surface.

10. Apparatus as 1in claim 9 further comprising a channel
interconnected with and centered on the hole, the channel extending
outwardly from the holes perpendicular to the second surface, having
parallel sides spaced closer together than the diameter of the hole
such that the elastomeric member can be forced into the holes

threough the channel.
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