CONNECTOR ; ﬁﬁgﬁ‘g‘[ Fh% I nv@ﬁl on
Field of the Invention: This invenfion es to ejectri

c :
connectors and particularly to pri n@nssmpdort bagad d--; dﬁmééﬁ%org,“.
Brief Description of Prior Develop Elaim(s) ect pagedl.. dm’@&‘t
connecting small panel-like electri! :

or liquid crystal displays (LCD) to Qlpiedct Ci T: phigeld ..M&amcbaaq:tfb--k-n .
such connector enploys an insulativ ody_having a.slot—f-esfeeetli ng an
LCD nodul e. A linear array of connector ternmi nal s are mounted on the

‘body. The spring portions disposed at one end of the term nals are

| ocated al ong the slot to engage circuit contactt pads on t&L-418®. The 15

ot her ends of the term nals are wapped about the connector body and
extend in a fixed position along a bottom ed§ONFECTAR connector body to
form bottom contacts. Because the bottom contacts have ng conpli ance,

it is necessary to utilize a sheet of dagkground.of theInvention ot een t he
bottom of the connectdr body and the circuit board. The el astoneric body 20
is provided with appropriat epietd\dfithie Ivi@edticiiteS This iftveRtibsi reldtbd 4 lerivact the

bottom contacts wi th appropri ate conta s_on the ni ed rcuit board
The connector is held cofFrESEEAnS ?‘lﬁa’f}h@ %WE}‘%B ﬁrﬂ’%‘ﬁ by a
conpressive force, typical I y geﬂBéMoh){gftﬂiibrwéﬂoﬁeﬁfst fmecmddswi@ettars
which the LCD is nounted I S.CO an _adhesi ve, to hol, 25
corinect or secure onto thi¥* Eﬁ? ?%%&%F"@g‘ﬁﬂ%/fa’% evé‘?"é’sﬁ“&ﬁ@%‘rﬂﬂblb“’gs -
adhgsi ves adversely abf eet bquiderysRbdisplags (LOB) totinotiRA bk At biatd gre UG A S One

sugh as portable hand hel d_ el ectronic devices that have visual _ displays,
such as cellular tel ephoﬁ‘é‘g‘ connector employs an insulative body having a slot for receiving an

LCD module. A linear array of connector terminals are mounted on the
body. The spring portions disposed at one end of the terminals are
located along the slot to engage circuit contact pads on the LCD. The
15  other ends of the terminals are wrapped about the connector body and
extend in a fixed position along a bottom edge of the connector body to
form bottom contacts. Because the bottom contacts have no compliance,
it is necessary to utilize a sheet of elastomeric material between the
bottom of the connector body and the circuit board. The elastomeric body
20 is provided with appropriate conductive traces to electrically connect the
bottom contacts with appropriate contacts on the printed circuit board.
- ' The connector is held compressed against the elastomeric material by a
- compressive force, typically generated by the portion of the housing in '
which the LCD is mounted. Itis common to apply an adhesive to hold the
25 connector secure onto fhe LCD. The use of conductive elastomers and
adhesives adversely affects the ease and cost of manufacturing devices,
such as portable hand held electronic devices that have visual displays,

such as cellular telephones.
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2 . Summary of  the I nvention The
electrical connector of the present invention includes an I nsul ative
body conprising a first portion and a second portion extending

generally perpendicularly fromthe first second portion. The connector 5
al so includes a conductive neans conprising a retention section and a
resilient section. The conductive neans is retained by the second portion
of the insulative body and the resilient section extending adjacent the

first portion of the insulative body. The connector may be interposed
bet ween a planar electrical device and a printed circuit board. 10
Brief Description of the Draw ngs Theg el ectri cal gcgqgrect or of
the present invention is further described with reference to the
acconpanyi ng draw ngs in which: Snmmany ofthg Inyentione| evat i onal vi ew

of a connector embodying theThe elech@é(l%hh%or of the preséht gwex%xolk_ﬁncﬁuéés%
el evati onal view of the connector shown in Fig. 1; I's a back

el evational view of the d@Wasve bpdiionpsising afingt portion and a secopd g°m4n extending
bottom vi ew of the Conne%ﬁﬁ&alww&n'df&uﬂrg ffo]m the ﬁr§t secorﬁI rtiok 'ﬁxe%gnnectogn

cross-sectional view taken al on I ne
enl arged view of area B Gf“ﬁ“@“ aCEBdUC“VeNegns @mmmmtm*memdfa

area, C of Fig. 4, reJi_]ieQ& secBBn.” THRL c&fdﬁc '1§1leh4u& Lbﬁrttfx@gécgﬁ'é ngéo

rranuf acturing and instal lation steps re to t nector o
Y Figs. 9a &hthednsuiatibednand éws*ea;lieqt hection pxtending adjaceRt the ﬂlrst

$:410 appl i cati on 3RGaUs the ia b B ﬁg
treaPref erred Enbodi’ mantspa " © ﬁ"e]a?vrlevgﬁ |’(l)‘lrlle‘\:/v| %&EJ‘%%YGSCI’I D %teh%
context of a connector apla@pebpmce!aiewead@pmteﬂmrcwltbwm cally
connecting planar elegjrical devices, g.¢pescription of the Drawin

The electrical connector of the present invention is further
described with reference to the accompanying drawings in which:
Fig. 1 is a front elevational view of a connector émbodying the
invention;
15 Fig. 2 is a side elevational view of the connector shown in Fig. 1;
Fig. 3 is a back elevational view of the connector shown in Fig. 1;
Fig. 4 is a bottom view of the connector shown in Fig. 1;
Fig. S is a cross-sectional view taken along line AA of Fig. 3;
Fig. 6 is an enlarged view of area B of Fig. 1;
20 Fig. 7 is an enlarged view of area C of Fig. 4;

Figs. 8a - 8f are sequential illustrations of manufacturing and
installation steps related to the connector of Fig. 1; and
Figs. 9a and 9b show positions 6f the connector of Fig. 1 during -
application and use.
25 Detailed Description of the Preferred Embodiments
The invention will be described in the context of a connector

specifically adapted for electrically connecting planar electrical devices,
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3 * such as LCD's, to another circuit board. However, the invention is-. . -
believed to have applicability in other connectors. Fig. 1 shows a
connector 10 having a body 12 formed of a nol ded pol ymeric insul ating
material. The body 12 includes a vertically 5 extending |leg portion 14

and a generally horizontally extending top portion 16. The connect or

al so includes a plurality of suitable conductive netal termnals 18,
preferably fornmed by stanping.- Each term nal 18 includes a

cantil evered spring contact portion 20 for engagi ng an el ectrical

device, as will later be described. Termnals 18 10 further include a
retention portion 22 (Fig. 5), where the ternminal 38 is Eeaéned in

the body 12. Each terminal furth j.ncl udes a._downwar d ext endi n
resilient beam portion 24 esklf%ﬁﬂﬁég sa7°oaﬁ‘§§"t°58’r?‘8¥°”5‘5' {{K‘&"VB‘&W mvention 35" ag
will later be described, thelipedtsd hive2pplicablitpid dthérdofBectorkul er' s Beam
structure. At the bottom of cq ermnal 18 is .a PCB caqntact 5 ortion
26 for engagi ng contact pads ‘0 dhﬁWFﬁf@ﬂmﬁFFéﬁﬂﬁwﬂﬁéﬁﬁﬁyé%&WF$ ofamolded o
be explained. As can be seghlynerkiigsuldtinglthdtesIB T60BLARCI2 HEGHEs Y veficall§
formed as a curved surface haviQ% an ouytside radius that, contacts fhe

printed circuit board. Alj SEERENEHEE RBHIN LT an gensralydrorizontpllysxtroding tomi r
of, retention ears 28 and 3Goktdr016. Mhe doAfectidtiifdo iRAGHELNSuASt T duitdblé Edridiucive

20 -of which are bent inwardly to formradiused surfaces, such as surface .
327 (Fig. 8d). maiel tSBiRAls; 1§, prefprably formed, by stampinggr ooves 34 are
forged in the back of t IEach@edingl 183ndlQdesi£aiilthdtBd bitngRBhiaOpsttidd 2@ for
beams 18. Additionally, undercut portions 36 _are formed in

rel ationship in each groov&ngsgngan elegtrcal davcs, as “ﬂbwqr@ﬁgeﬁéb?%rfﬁ%n&er
surfaces 38 that are 10 defh@iBeul®as8ERMR JoPCorS2 (FAL 8f whéreQhe LetitHa28 is
18, as will later be descr.i bed.
retained in the body 12. Each terminal further includes a downwardly
extending resilient beam portion 24 extending along the rear of the body
12. As will later be described, the portion 24 generally forms a Euler’s
Beam struéture. At the bottom of each terminal 18 is a PCB contact
15 portion 26 for engaging contact pads on a printed circuit board, as will
later be explained. As can be seen in Fig. 5, the PCB contact section 26 is
formed as a curved surface having an outside radius that contacts the
printed circuit board. Adjacent the contact portion 26 is an opposed pair
of retention ears 28 and 30 (Fig. 7), the upper portions 29 and 31 (Fig. 6)
20 of which are bent inwardly to form radiused surfaces, such as surface 32
(Fig. 8d).
As shown in Fig. 3, 4 and 8a-f, grooves 34 are formed in the back of

the housing 12 for receiving the portions 24 of beams 18. Additionally,

undercut portions 36 are formed in opposing relationship in each groove
25 34. The undercut portions 36 form shoulder surfaces 38 that are

designed to engage the surfaces 32 of terminal 18, as will later be

described.

- .

This Sheet Has Be

i



4 - In Fig. 8a, the connector 10 is shown in a internmedi ate stage of
manuf acture. In this stage, an array of termnals 18 in coplanar, side-by-
side relationship may be formed by stanping fromterm nal sheet stock.

As shown in the figure, the ends of the term nals 18 have been 5
prelimnarily bent to formthe contact portion 21 of the cantilevered
spring arm 20 and the printed circuit board contact portion 26. The
connector body 12 is preferably formed by overnol ding or insert nolding

t he connector body 12 onto the array of terminals 18, so that the
termnals are securely held in the body 12. 10 Referrlnggh_ 1E g. 8b,
the cantil evered spring portion 20 has been for med by b Gi Al so,
the beam portion 24 is forneg fy sapeofgector 10 i 1s sﬁaﬁclﬁahatet-:hedwhersag‘éioﬂn of
arrow F1 at or near the tijg‘ of the section 24 t ag we section d24b
about a bend radius for med™§RHEFH- JnltH‘StSF?ée*a‘?‘b%F?é‘fdtmm $iff Byroglgnar, side-by-

Eventual Iy, the beam porti§de rifatiofishif Maytve\iGrtbdltyastdrhbihg frbrﬁ@eri:ﬁniﬂ@h&dt@fbck
shown in Fig. 8c. At this time, force F1 is maintained on the end

of
the beam 24. At the same tiHehowa ipshefigyrs the endsgf t%lteffﬁmﬁﬁelsrha&e BBt i on

of the beamto extend the br@ﬁﬂlﬂ&n@fbefnhﬁaQ&ﬁ%&&nﬁ&‘ﬁb&ﬂﬂ@ﬂﬂ.hﬁ&fe'cﬁnﬁl@é&é&n 26
toward the dotted line position shown in Figs. 8c and 8d. At this tine,

the surface 32 of each of IRTEe&FR20And the PPE“"S(%‘F‘PF Bensd coniaci aqEtion) 265 Fhe

al ignment wi th the shoul degonsétbSRy 1@83pﬁ&%ﬁ?&&ea@j}“&ﬁ&dﬁ@&m%ldmg

the beamretracts so that the surfaces 32 of the ears , 30 are retained

wst the shoul der sur f atg<onaectar bogy, 12 onto the array ofdermyingls 4B, spghatcthe

ed and a desired anbugimifalshir®sQafely Beld i el Ry 22, i - The
term nal section 24 operat es_generally in the manner of a Euler's 25
buckl i ng beam wher eby, 19s t hBefeEingte Eighfbithe gantileversd srejag Pertipg R hashepn
i's, when a force the direcfhAld B beHdEmR Also, H&@&Hlﬁ&éonﬁbﬁf&%&@dy%siyﬂ%%

in the direction of arrow L1. Conversely, when the force F2-is rempved,
force in the direction of arrow Fl at or near the tip of the section 24 to

bend the section 24 about a bend radius formed generally in the area of
region 39. Eventually, the beam portion 24 is bent tov{ard the full line
15 portion shown in Fig. 8c. At this time, force F1 is maintained on the end

of the beam 24. At the same time, a force F2 is applied to the mid-section
of the beam to extend the length of the beam to position the tip section 26
toward the dotted line position shown in Figs. 8c and 8d. At this time,
the surface 32 of each of the ears 28, 30 is positioned in general

s _ 20 alignment with the shoulder surfaces 38. After the force F2 is removed,

. the beam retracts so that the surfaces 32 of the ears 28, 30 are retained
against the shoulder surfaces 38. In this manner, the portion 26 is
located and a desired amount of preload is imparted on it.

The terminal section 24 operates generally in the manner of a Euler’s
25 bucklmg beam whereby, as the beam is buckled, it changes length. That
is, when a force the direction of arrow F2 is applied, the beam lengthens

in the direction of arrow L1. Conversely, when the force F2 is removed,

T



REPLACEMENT SHEET _ : the spring force in the beamreturns
t'he beamto its original shape, “thereby shortening the Iength of the
beam and rai sing the contact section 26 toward the connector body 12.
Fig. 8e shows the connector 10 substantially in a rest position, with 5
the printed circuit board contact portion 26 extendi ng beneath the
housing. Fig. 8f shows the connector in mated condition, wherein a force
in the direction of arrow F3 hol ds the connector 10 against the substrate
40 causing the beam 24 to be buckl ed.. The resulting deflection generates
a normal force pressing contact portion 26 against PCB 40. In addition, a
10 force applied in the direction of arrow F4 to 6he LCD 42 Eh#d6% t he

contact section 20 to defl enerat i rmal._force si ng
contact portion 21 agai nst ecﬁ%:ff y%%rce){n the %eatﬂsre% e%ﬁa'rf—’ tyits %Sm%nsiépe'
typi cal application, a frarberddy storignmgithedngth of He apord raistig th€bbntactasélion

the connector 10. In this r.an 42 is supported on
portions (not shown) of thgé’sft?%{%r% %C?ﬁg‘% 12. connector 10 is inserted

into the frame 44 by pushi ng m@@elshgwsl&e@bnﬁéteor 10 substﬁﬁﬁﬂ@dharreithfo&ugﬂil, with
aperture or recess int force in

the direction of arrow °BT‘%6§8“’6‘Ht ?‘%ggg%ﬁﬁ‘ét&%tl’m’l%? ‘E"('Sendﬂ?abef‘ﬁ‘% € t he

C (}n nector into the frane. Imauelmg N BigS 8f shaws Eicddinnedtor iat igatéddcondition, wherein a force
: 5 in the direction of arrow F3 holds the connector 10 against the substrate

40 causing the beam 24 to be buckled. The resulting deflection generates

a normal force pressing contact portion 26 against PCB 40. In addition, a

10 force applied in the direction of arrow F4 to the LCD 42 causes the
contact section 20 to deflect, thereby generating a normal force pressing
contact portion 21 against LCD 42,

As shown in Fig. 9a, in a typical application, a frame 44 is provided to
15 support the LCD 42 and the connector 10. In this arrangement, the LCD
42 is supported on portions (not shown) of the frame 44 and the |
connector 10 is inserted into the frame 44 by pushing the leg 14 of the
connector through an aperture or recess in the frame 44. To accomplish
this, a force in the direction of arrow F6 is placed on the connector 10 to

20 insert the connector into the frame. In doing so, a retention tang 46

formed on the back of the connector body 12 is forced past the retention
edge 48 of the opening. In this condition, the cantilevered beam contact
20 and the buckling beam 24 are deflected to a maximum extent, as the
bottom edge of the connector is pressed against the surface of the printed

25 circuit board 40. This figure also illustrates the action of the connector if,
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formed on the back of the connector. body 12 is forced past the retention
edge 48 of the opening. In this condition, the cantil evered beam cont act

20 and t he buckling beam 24 are deflected to a nmaxi numextent, as the
bottom edge of the connector is pressed against the surface of the printed
25 ‘circuit board 40. This figure also illustrates the action of the
connector if,

REPLACEMENT SHEET 6
after assenbly, a downward force is applied to the connector/LCD

assenbly, as by pressing downwardly on the LCD. An advantage of _this
construction is that the el e%{ﬁri cal .connection, at tﬁe | evel of Blsti6act
portion 26 is maintai ned, evBi 3 'é‘f’&n&'ﬁ"b@ﬁ? i pRplicd S iie sarpestor LS
5 is repeatedly applied to nnector, 10. Fi 9d _shows .1 h ipal ,mated _ |
position of the connector 103%%‘&%% RS Phereps %%?%vﬁar{ﬁ&ﬁﬁ Lﬁ%&i"é' E%f‘%‘l’aﬂg?e of this
agai nst the surface 48 and ! bgGQRRGELMarth HASAIRYGHARNRLANS I8Nk bibhrace

away fromthe PCB 40, as a result the spring torce In
portion 26 is maintained, even though a relatively high compressive force

S is repeatedly applied to connector 10. Fig. 9d shows the final mated
position of the connector 10 wherein the retention tang 46 is retained

against the surface 48 and the connector 10 has moved upward slightly

away from the PCB 40, as a result of ttie spring force in beam 24.
It is to be further noted that the printed circuit board contact portion

10 26 undergdes a wiping and rolling action during this operation, to effect

proper electrical connection with contact pads on PCB 40. This occurs as

a result of the imposition of a vertical force on the beam section 24, which

causes the section 26 to move along the surface of PCB 40 in the direction

of arrow FS (Fig. 9a). As this occurs, the contact portion 26 also rotates
15 about a contact point between radius 32 and shoulder surface 38.

The connector disclosed has many advantages. The Euler’s buckling

beam arrangement provides a relatiyely long spring travel using only a
small area of the footprint of the connector. It also provides simplified
locating and pre-loading of the contact portion 26. It further allqws a
20 contact wiping and cleaning action, thereby providing good contact.
Further, this approach eliminates the need for conductive elastomeric

members between the connector and the PCB.

\\
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It is to be further noted that the printed circuit board contact portion
20 26 undergoes a wiping and rolling action during this operation, to

ef f ect proper electrical connection with contact pads on PCB 40. This
occurs as a result of the inposition of a vertical force on the beam
section 24, which causes the section 26 to nove along the surface of
PCB 40 in the direction of arrow F5 (Fig. 9a). As this occurs, the
contact portion 26 also rotates 15 about a contact point between radius
32 and shoul der surface 38. The connector di sclosed has nmany
advant ages. The Eul er's buckling bean1arrangenent prOV|des a

relatively long spring travel usin

anl
footprint of the connector. It al sg’*blFé%;‘?H€§°’§|‘%PP‘P’}E%Fb"e“dcscf"g%ﬁ‘i?ﬁn%"ﬁ'ﬂn

pre-loading of the contact por r.t her %

wi pi ng and cl eani ng acti on, I"\% ‘5‘09"’2?‘69.%%5‘“&8 5P c‘%ﬁ’aé?fls figires, 'p’ﬁu? E’ﬁer

this approach elim nates the r

bet ween the connector and t hugg%gtogg&a%%&%gﬁhﬁ eSilbgé}n%HE rﬁéi/ be used opﬁlgyfi[:a%ons

REPLACEMENT SHEET ' and additions may be made to the described embodiment for performing
5 the same function of the present invention without deviating therefrom.

Therefore, the present invention should not be limited to any single

embodiment, but rather construed in breadth and scope in ac:_:ordance

with the recitation of the appended claims.
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7 ) Whil e the present invention has been described in connection
wth the preferred enbodi nents of the various-y&r_%’it",‘t_o_be
understood that other simlar enbodi nents nay be use nodi fications

and additions nmay be nmade to the descri bed e t ‘“\grm ng 5

t he sane function of the present invention w- m “M“mm E erefrom
Therefore, the present invention should not bes«imited Yo =any single
enbodi ment, but rather construed in breadth and scope in accordance

with the recitation of the appended cl ai ns.

8 Cl.ai nms VWHAT |S CLAIMED | S:
1. An electrical connector conprising: (aP an i nsul atBly&i6Body
conprising a first portion and a second portion extending generally
perpendicularly fromthe first second portion; an%laims

WHAT IS CLAIMED IS:

1. An electrical connector comprising:
5 (a8}  an insulative body comprising a fi;st portion and a second
portion extending generally perpendicularly from the first

second portion; and

(b))  aconductive means comprising a retention section where
said conductive means is retained by the second portion of
10 the insulative body and a resilient section extending adjacent
the first portion of the insulative body.

2. The electrical connector of claim 1 wherein the first portion of the
insulative body is a vertical leg.

15 |
3. The electrical connector of claim 2 wherein the second portion of

the insulative body is a horizontal top.

4, The electrical connector of claim 1 wherein the conductive means .-

20 comprises a plurality of spaced metal terminals.

S. The electrical connector of claim 4 wherein the metal terminals are

stamped metal terminals.

25 6. The electrical connector of claim 4 wherein the terminals include a

retention means.
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(b) a conductive means conprising a retention section where said conductive.

means i s retained by the second portion of the I nsul ati dy
and a resilient section extending 10 adj ac first portlon

of the insulative body; said resilient section haV| ng “‘m\i\m
contact portion wherein the | ower term nal contact po ‘i‘\ \ s a

curved surface. 2. The el ectrical connector alm I* wer i n the
first portion of the insulative body is a vertical leg. 15 3.
The el ectrical connector of claim2 wherein the second portion of t he
i nsul ative body is a horizontal top. 4. The el ectrical connector
of claim1l wherein the conductive neans 20 conpréses a pl urBL-F162 of
spaced netal termnals. el ec nect o of .claim4
wﬁer ein the netal terninal g ar é‘ieelecmcgcmnec%f a{amter Fonars, oo i@eg}‘%".a

The el ectrical connector ofreasiderand thdﬂm‘sﬂlleﬂt Sebﬁortﬁ'l‘thecmidacﬁvamhdadeeﬂ:ends along

retention means. said rear side of the vertical leg. 9

5 8. The electrical connector of claim 4 wherein each of said plurality of

metal terminals are retained in one of a plurality of grooves in the

insulative body.

9. The electrical connector of claim 1 wherein the resilient section of

10 the conductive means has a terminal contact portion.

10. The electrical connector of claim 8 wherein the lower terminal
. contact portion of the resilient section of the conductive means is formed
as a curved surface.
15
11. The electrical connector of claim 8 wherein retention means are
provided for the resilient section of the conductive means adjacent the

lower terminal contact portion.

s ' 20 12. The electrical connector of claim 8 wherein the retention section of

‘the conductive means includes a cantilevered spring contact.
13. The electrical connector of claim 8 wherein the cantilevered spring

contact extends downwardly and rearwardly toward the first portion of the
25 insulative body.

___’_______________,.
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7. +The electrical connector of claim1 wherein the vertical leg has a
rear side and the resilient section of the conductive neans extends al ong
said rear side of the vertical |eg. 8. The el ectrical connector of

claim4 wherein each of said plurality of netal termnals are retained in

one of a plurality of grooves in the insulative E“ﬂ

el ectrical connector of claim1l wherein the resi mﬁm"“uam“m t he
conductive neans has a term nal contact portion..  * 10. The" el%ct'ri cal
connector of claim8 wherein retention means are provided for the resilient
section of the conductive neans adjacent the |ower term nal contact
portion. 11. The el ectrical connector of claim 8%herein theE8t8nti on
section of the conductive ansm| | ¢ I |

12. The el ectrical connectgs'o?h%P%%ﬁ?gﬁﬁﬁggggﬁkfﬁéﬁégg??ﬁétg?éﬁgg%$%h836t
cont act extends downwar dl y partibnroé shawgsitient secticar of theeonflietive meens engagesfa priveted
I nsul ative body. 13 The elﬁ&ﬁﬁh&ﬁh connector of claim 1l wherein the

term nal contact portion of 't [

e resilient section of the conductive neans
engages a printed circuit board. 14. The electrical connector of claim
13 wher en the cantil eveyy eqSS Pl gleﬁ&%%lae%%n?gt%} J}%laﬁxgtlg%epe?n &%%%&Qve?gd stprxli%g
conductive means engages a planar electrica evi ce. —

. contact of the retention section of the conductive means engages a planar

electrical device.

16. "The electrical connector of claim 15 wherein the planar electrical
10  device is a liquid crystal display.

17. The electrical connector of claim 1 wherein the resilient section of

the conductive means generally forms a Euler’s Beam structure.

15 18. The electrical connector of claiﬁ 1 wherein the resilient section of

the conductive means changes length as it buckles.

19. An assembly comprising:

(a) a printed circuit board;

20 (b) a planar electrical device positioned in spaced generally
arrangement from the printed circuit board;

(c)  an electrical connector comprising (i) an insulative body
comprising a leg portion having a rear side and extending
from adjacent the printed circuit board and a top section

25 extending from said leg portion in generally parallel relation
to said planar electrical device, and (i} a conductive means

comprising a retention means retained by the top portion of
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15. The el ectrical connector of claim 14 wherein the planar electrical
device is a liquid crystal display.
10 16. The electrical connector of claim1l mherein the resilient section

of the conductive neans generally fornms a Euler's Beamstructure. 17. The
el ectrical connector of claiml1 wherein the resili l ne
conductive means changes length as it buckles. $mlm Eg)lm“m “ﬂ

conpri si ng: (a) a printed circuit board mo 2 pl*an

el ectrical device positioned in spaced generally arrangenent
fromthe printed circuit board; (c) an el ectrical connector
conprising ( i) an insul ative body comprising a | Eg-epextion

having a rear side and extending h ) b (Iytom adj acent the rinted
circuit board and a top section the insulative by {j‘gfar 8‘??{%%? ings¥tension

portion in generally parallel rel atthbﬁposed between the top Porfich Of gk aikAlative body and
el ectrical device, and (ii) a condu neans conprising a_

retention means retained by the top 8 fleifical device and a resilippfser

body and having a forward spring exdlestheRear side of the leg portibt 6tRO HRUIE0E BESN
the top portion of the ipsulative b%dE'%/ and t he pl anar
el ectrical device and a Tesilient s¥&hasimeadeEnigalpntact P°m°n mterpospd hisrecRe

rear side of the leg portion of thesadidigybaitiod@nB@eW printed circuit board.2Nd havi ng
-_._m nal contact portion |nt er posed bet ween

20. The assembly claim 19 which further comprises a frame member
which engages the rear side of the leg portion of the insulative body.
10
21. A method of providing an electrical connection between a planar
electrical device and a printed circuit board comprising:
(a) providing an insulative body comprising a leg portion having
a rear side and a top portion extending generally
15 perpendicularly from said leg portion and having a front end
and fixing a conductive means in parallel relation to the top
portion such that said conductive means extends in both a
forward and rearward direction beyond said top portion;
' {b) bending the conductive means adja.éent the front end of the

20 top section to form a cantilevered spring contact;

{c) bending the conductive means to form a r;silient section
having a terminal contact adjacent the leg portion of the
insulative body and fixing said resilient section of said leg
portion adjacent said terminal contact;

25 (d} then positioning the insulative body and conductive means

such that the cantilevered spring contact engages a planar

R
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said Ieg portion and the printed circuit board. 19. The assenbly claim 18
whi ch further conprises a frame nmenber which engages the rear side of the

| eg portion of the insulative body. 20 A et hod of
providing an el ectrical connection between a planar electrical device and

Comprising a leg portion having ) cCar SRR DR o

extendi ng generally per pendi cul'arly from®ai‘d- Feg"potti®on and
having a front end - and fixing a conductive neans in paralle
relation to the top portion such that said conductive neans
extends in both a forward and rearward4gdi recti on beygqsh said
top portion; (b) bending the conductive neans adjacent the front end
of the top section to FEFHFA dedrt prdktndhatths serminpl eentaciof the

(c) bending the conductive neans teesmaﬁmeaﬁ.sre&igagé%e?ﬁﬁ&&eﬁ&mmm.
having a term nal contact adjacent the |eg portion of the

i nsul ative body and fixing said resilient section of said |eg

portion adjacent said term nal contact; (d) then positioning the
i nsul ative body and conductive means such that the
cantil evered spring contact engages a pl anar electrica

device and so that the ternm nal contact of the resilient
section engages the printed circuit board. :
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