;e3el4.6TI"e& 4i 05 E E ~ QO3 SINGLE-SI DED, STRADDLE MOUNT~
Fi,eld of the Invention This invention relates to electrical conneﬁg Egﬁdznos
‘nbre particularly to an electrical connector for connection to an edge of a
single-sided printed circuit board. 2. Description of the Prior

are a wide variety of electrical connektor assenmblies which are MWM ’”,mu””m
be mated to an edge of a printed circuit board. Many of these edg

connectors include a nmatigg ' SAYDIEE MOUAREUE portion proj*&esing
froman edge of a pr| nte CII‘CUI d.7 Mvany such nnectors al so incl ude
fast eni ng neans PR . ARDI( FMENT
housing to the prlnted circuit board In nost such electrlcal edge
connectors which have elongated slots for receiving an edge portion or end
of a board, a plurality of termnals are nounted in the housing along the
sl ot, and spring contact Wmﬁgﬁm bi ased agai nst

cont act pads on either on d circuit board.
These types of connectors generally suffer fromthe di sadvant age of
connector tilting which may cause interruption of the electrical pathway or
bendi ng ofl-theEmmgﬂ%ercorre this problem many connectors rigidly
cl anp the boar : ' a?ﬁ&ﬂ rpendi cular to
t he pl ane of tﬁ“ehmb%g%lgl.otﬂ u%ﬁegg?glgn%@%ﬁgﬁ%%ﬁ&?hﬁﬁggg;}yt e %r?gﬁo screws

t raver si nglestricabecdnnectdr fon cofrecpon tu avkdge b€ asingleasided. printeicitchitdogte: hol e
clanping nmeans is not suitable for certain manufacturing and assenbly
processes, such as oven/IR reflow soldering. R gidly clanping the connector
to the pripnt ed ydséGbtidn B : a nyriad of other problens. Such

probl ems i ncl ude the spring contact portions of the termnals losing their

resiliency andTharcoe diwidg yariethef eédtecd] connebioaassdmbhgaghitkate adaptedithie pads

5 F E B,2003 . . .
Q be mated to an edge of a printed circuit board. Many of these edge connectors include a

mating slot which receives a tongue portion projecting from an edge of a printed circuit
board. Many such connectors also include fastening means, such as screws or bolts, for

mounting the connector housing to the printed circuit board.

In most such electrical edge connectors which have elongated slots for receiving
an edge portion or end of a board, a plurality of terminals are mounted in the housing
along the slot, and spring contact portions of the terminals are biased against contact
pads on either one or both sides of the printed circuit board. These types of connectors
generally suffer from the disadvantage of connector tilting which may cause interruption
of the electrical pathway or bending of the contacts. To overcome this problem, many
connectors rigidly clamp the board within the connector slot against movement
perpendicular to the plane of the board. Such clamping often includes the use of screws
traversing holes found in the printed circuit board. Such through-hole clamping means is
not suitable for certain manufacturing and assembly processes, such as oven/IR reflow

soldering.

Rigidly clamping the connector to the printed circuit board causes a myriad of
other problems. Such problems include the spring contact portions of the terminals

losing their resiliency and, accordingly, the effective biased engagement with the pads
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2 on the printed circuit board. Additionally, problens arisep.f 7
‘cgacks produced in the areas surrounding the fastening neansodiﬁggi%égﬁﬁihe
connector to the board. Such stress cracks may create open circuits if the
crack traverses a printed circuit. To avoid the problens associated with
edge connectors, conventional header d%signs are typically surface nount
connectors or right-angle connectors. Surface nount connectors usually use
"hooks" t . PHOEE! i h 0t ed. ci i i sign
suffers g?’gzﬁ?yﬁﬁf {l) %ﬁ%lgnnec%ogaglltt@{lél!}g pg({rb:l)%\gse%ss? %O%tkegggﬁg% %ré_&%cr%gslﬁ ously
descri bed tesigeascsunandiag she fastenidf Imeafis whichlleikthesametdt tkthebbirds Gueier | ead
coplanarity control. These problens | ead to connector manufacturing

di f i cul t iSBEssHHePkp HAY caenteapen; Gichits i dhaerackoisavetses Agriagd siferitd sol deri ng
processes to couple the solder leads to the sol der pads of the printed
circuit board. Right-angle connectors also suffer the disadvantage of
tilting as wel IToasold thisiphgblerhis ds3eciated teth ddgadennsbios) caventioied headefassi st i n
hol di ng the .connectqor upright. To avoid tilting and ki nking _probl ens, these

connect or Segjenes |tmca&l(y{)s|urfg¢ée WOHRGONBESEOTH F Tigh-anBlesonRetRIP-e SURCTRRMM i nt ed
1 ght - angrariectdis gl ARISRY CiolsHf BINISEAGRor P thclinRaiftu B, Thic

r egar di ng dssipe suffers gready iommednineater madtufiagt wroblgme simidastentd pregiously

Set f or  h dGEPEd EHESABPRCIEr eSSt LA RSPGES SEARCGIRISI (RGP I ORPaES ount
resent i SO Tepd g Blefl |Gk b oBiRlorGRIRELPRE aifboyhies Bl i S6lel 11

connect or jéinr formutidn digrirtgmusorpatedsdderitigrproddssds aatshpld theissldar feads thehe obj ect
of the present i nv?nti on to 1pr ovi de a single-sided, straddle nmount printed

circuit baelder raggef thsmmsbHIHEPOA. i nproved positive grip on the printed
circuit board. 0 5 FED zao3 3

Right-angle connectors also suffer the disadvantage of tilting as well as kinking
of the solder leads which are used to assist in holding the connector upright. To avoid
tilting and kinking problems, these connectors generally utilize screws and mating
through holes on the printed circuit board to rigidly couple the connector to the board.
Thus, right-angle connectors suffer from the disadvantages set forth above regarding

stress cracks as well as manufacturing and assembling difficulties discussed above.

The present invention overcomes the problems set forth above to provide a
superior design substitute for surface mount and right-angle printed circuit board

connectors.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an improved single-sided,

straddle mount connector for mounting to a printed circuit board.

It is a further object of the present invention to provide a single-sided, straddle
mount printed circuit board edge connector having improved positive grip on the printed

circuit board.



It\-i s yet another object of the present invention to provide a
si ngl e-si ded, straddle nmount printed circuit board edge connectoroﬁaEiE@ 2003

‘P nproved Z-height control without sacrificing connector rigidity. It is
still a further object of the present invention to provide a single-sided,
straddl e mount printed circuit board eage connector having inproved sol der
joint formation by positively pre-loading the | eads onto the printed
circuit board to ensure good mating contact. It is yet another object of
the present invention to provide a single-sided, straddle nount printed

circuit board ddiseyecamtbatobjecadfthe pebsest inaeheioiaproeidendinpds-sided, swaddlage of
thin printed circuit boards which often occurs during the soldering
process. |Hoyns peptedicirquit hpard sAse eqrwsstophavingimpraved £-heighsonirahWithowr ovi de a

si ngl e- si ifi estlleEofRYHityPr i Nted circuit board edge connector having a
pl urali ty%g%1 écri{i%per eoP agm gssenbl I es on the connector which provide an

effective neans for correcting printed circuit board warpage. It is still a

further object of the present inyention to provide a,single-sjded, straddle
mount printed &f lscsﬂﬂta @Hg?r ri’é?ftﬁ@}[&’@ﬂﬁﬁé'ﬁthV%Wng'@&qetai% @'Fﬁdﬁ“igri pper arm

assenblie ' | tHa b dn ctor with
respect t (?trt9 elE %ﬁuﬁf@@ﬁ%(? re{gﬁwcgg%g(géqo?ﬁél cgor}fg#ﬂlggglp ﬁ’fgf . (g)@jde '? Hgf t he
present i rfosmdtionrbytpomsivivelyi pte-laadingtht deads oetd thespriratelditiecuinhoatde qusuret ed

circuit board edge connector having inproved coplanarity control of
good mating contact.

It is yet another object of the present invention to provide a single-sided, straddle
mount printed circuit board edge connector adapted to accommodate and correct

warpage of thin printed circuit boards which often occurs during the soldering process.

It is still a further object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector having a plurality of gripper or arm
assemblies on the connector which provide an effective means for correcting printed

circuit board warpage.

It is still a further object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector having positive grip gripper arm
assemblies on the connector which eliminate tilting of the connector with respect to the

printed circuit board.

It is yet another object of the present invention to provide a single-sided, straddle
mounted printed circuit board edge connector having improved coplanarity control of
solder leads, leading to simpler and easier manufacturing processes due to increased

tolerances.

It is still another object of the present invention to provide a plastic, single-sided,
straddle mount printed circuit board edge connector which provides enhanced plastic

rigidity using I-beam and C-channel designs for the gripper arm assemblies.



sol-der | eads, |leading to sinpler and easier manufacturing processes due to
increased tolerances. It is still another object of the presentpi J

to provide a plastic, single-sided, straddle mount printed ci chJﬁ]F%Br 2003
edge connector which provides enhanced plastic rigidity using |I-beam and
C-channel designs for the gripper arm Assenbl i es. O5FEB2Q3 4 It is
yet a further object of the present invention to provide a plastic,

singl e-sided, straddle nount printed circuit board edge connector which

i nproves plastic material flow to thin sections of the connector during

i nj ection nol dilng.yet a furtheo ob@ood the plesom énviention fprovide p plestatsinghersided,on,

t he connector,  for edge unt i, onto a single-sided printed. circuit board

i ncl udes atrefidle dioupf %ntggﬁgflﬂgg?ﬁ&s‘?&f Gogpeciordv el tepHOYES ngs,t‘cd‘&‘ﬁf)‘_%@d si de
wal I's, andidy fhin #elibns Tt SshnictBE@dfg iAReESP MY didd'e rear wal | includes at
| east one openi ng extendi ng therethr ouggh and havi ng positioned therein an

el ectrical contact. The electrical contact includes a contact pin portion

which is positioned wthin.the fheadﬁ{hgassenh n l.ead extendi ng

I d sol de
fromthe rear WRRFCOHANCHIVITQNE fAn Of the PEFsERIARY GOy 8§?‘P§°{°rr(§9ﬁ f8 header

assembl y. J&m&gm&% ShgleLidedPrintddirédR Do dRhdliddsiah {nsRlative ihBQﬂﬁ% Bivihg
assenbl i es which are spaced along the insulative housing and extend

per pendi cubmand battom Wells, @pposedisideopalishandremdewalp forminga béadehassemblyect or i n
t he directi,on of the | der, | ead. Each of the gripper,armassenblies

i ncl udes eﬁﬁﬂe‘?al&r‘fﬁﬁ’ﬁSﬁégeaﬁﬁnﬂ)&p@reng’lgrﬁxge&fii"ﬁitﬁﬁe@ﬁ)&ggﬁgm}gﬂga recei ving
space for gosi¢ighyd Merdign Eléasicafcohfagt. PrHeMR I Edithd: iRkMaied a cOhctgsihpper arm

assenbl i es provide positive nechanical |ocking of the printed circuit board
to the compediamowhich i prsitiangd wihinite headed agssmbly angtd soddes leadtextendingdtnmect i on
with the | der d.af .the printed circuit. ar on inserntion, therein.
The gri ppz e%ﬁawgg%ﬁ)r?lqo&gmg%a Sgethntqggosflrg?t?ﬂr%ﬂle eﬁ%?rfssﬁ%t{h"d?h% an upper
and | ower cghhdRidrTortidrihélidesiaplufaBtyod figeipPat driteasseiimlicld v drt gpiced aIi)%ée! t her
an | -beam or Cchannel shaped. In the gripper armassenbly configured in the
shape of dhe insWlativg hausingandexteng perpendigeler fipmdhe reauwhlbabthedepds@ortidins and
a vertical_cextendi . i e t ngand upl. r and

| ower gri &gi?hnegcog%l %rcggrtlg% ﬁ%@ﬁ@gﬁ@? glr?%o %%f k%%g‘nE?&]s%fggeegh épr (r);afs?]}tsa%%ﬁ%(@ﬁg In
order for iﬁ&l@dd%rahn?gék aﬂdﬂﬁwbxtgrﬁsp@f&ni@efbﬁn%!h%@bétﬁ@eh ateeiviy pdoeon shaped
gripper armassenbly, the printed circuit board includes a slot therein for
mat i ng endesséting thegdge of the pyiated; cérgpit beardn dhp grinpsrtaen agfemblies prayidem The

gri pper ar . %e Gibhahi&e Cz(g"l"éroqqht% ﬁé@&i?&?f%aﬁé to"’lh%&ﬁ%&%‘fég {gﬁ?!hgdes a

verti callf ext endrng ne r=coup an ou e surface o e upper and

| ower gri ppRler lead ishinmdting e24303cabc@mn@®tidrowitle tHa sblder pad ¢frae panted akewnbl y

havi ng a C shaped .cross-section. Depending on the location of the C channel
shaped gr iPDSRErUPRRNSSEINBERFIh| ong the edge of the printed circuit board,
the printed circuit board may include a slot therein for mati ng engagenent
with the vertical extending nenber of the G channel. The connector is

pref erably i nt diegrippenarhdasdertiolids medyutsbein ttiefole ad simpey grayidipg en uppenand
assenbl i ej as a.unitar bod%‘. The cont ac&)s ngﬁ/ be reéﬁ fit i nt o qpeni ngs
in the redPWSSTIPPHIE THECTH LS AlteDatyR, may b crrfighredes ABshatt-Bram A Gz cor dance
Wi th the RESSRNhABY CIH the Rripfdtand s Rl e&mgt%_%e%ﬁmé &apObf MELOREIBNT

i nvention provide superior nechanical connection to the printed circuit
board and assenibdy inctudes upprar and lawergrippotsnassendw tvertioal exteadingenethberny

fast eni ng peans, .such as thrO@ggo ol es and .screws. . The cgggect or of the

present | MVBRETINFTRFLANSSYP UPRES 4G IR STPPINE BB L0 L9 ict ur e whi ch
can be si @Bbéfarﬁfa%fm'l%ﬂaﬁ&tc@oﬁfke&ﬁﬁf 1Rforder $riBd Srimbd Byt bodt®th 16d rcui t

board. A preferred formof the single-sided, straddle nmount printed circuit
boar d connesstted inta thedebgamnshapedhgrippsnbioel essembly, thstpjrintadscironi doarddacludes
advant ages Q tion will be.a nt. fromthe fol det ai | ed

f this dnve ar | Qg
descri pt: raiaytnstein of wahe Srakbment ST RS RERU S femBen S HERp &R,
conjunction with the acconpanyi ng draw ngs.
The gripper arm assembly configured in the shape of a C-channel includes a

vertically extending member coupling an outside surface of the upper and lower gripper



'‘BRI"EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a top perspectiveIO/SeEEeé 26@3
single-sided, straddle nount connector formed in accordance wt h

present invention coupled to an edge of a printed circuit board; Figure 2

is an enlarged detail of the connector _and printed circuit board shown in
Figure 1, Figure 3 is a rear el evati ondl view of the connector header
assenbly fornmed in accordance with the present invention; Q 5 FEB 2003 6
Figure 4 i8m3d fimthe BrivhedWnRlasdcliblF RAIEES @f-shfaﬁcfd‘ﬁgss'-ééc@&f?@cﬂéﬁﬁ Bhth the
present invention; Figure 5 is a cross-sectional view of a connector forned
i n accor dahe catiothofi the Coshagnel tshaped gmipperarim dsssubiptlong thdedge of theqirited

insertion direc¢tian,ont.o, an.ed of, a printed circuit_.board: Figure 6Ais a
front el evChE pary B BrgictiEuR Baftd ctaying B6a o} fhetein o Aiati0E chptHeent
bresent i yiefiredRrtdal 4abiidMg BmbBo e Cllnfil CUI t boar d seating plane and
the coplanarity tol erance of the connector solder |eads; Figure 6B is an

enl arged perspective detail of the connector solder tail fornmed in
accordance w th.the present invention in ing.electrical, connection with
2 Sol dor pad of s GRRIAERIGE Breferiy nigetally metoard e e Bekget U frper ona
view of t hemGRsEeslics bs & QRTIEY bbby, aTROEHRRELMYUY bélpress fit into openings in the rear

wall of the header assembly to form the connector in accordance with the present

invention. The gripper arm assemblies of the present invention provide superior
mechanical connection to the printed circuit board and avoids connector tilting problems
without the use of any fastening means such as through holes and screws. The connector
of the present invention also provides an easily manufacturable structure which can be

simply assembled onto an edge of a single-sided printed circuit board.

A preferred form of the single-sided, straddle mount printed circuit board
connector, as well as other embodiments, objects, features and advantages of this
invention will be apparent from the following detailed description of illustrative
embodiments thereof, which is to be read in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a top perspective view of the single-sided, straddle mount connector
formed in accordance with the present invention coupled to an edge of a printed circuit

board;

Figure 2 is an enlarged detail of the connector and printed circuit board shown in

Figure 1,

Figure 3 is a rear elevational view of the connector header assembly formed in

accordance with the present invention;



‘'t he. present invention and printed circuit board warp correctiorqg" (FE&QO@@
the connector gripper armassenblies; Figure 8 is an end view of the

connector and gripper armassenbly with a printed circuit coupled thereto;
Figure 9 is a perspective view of a copnector gripper arm assenbly
configured in the shape of an I|-beam ahd a nati ng portion of a printed
circuit board; Figure 10 is a vertical cross-sectional view of the gripper
arm assenbly configured in the shape of an I-beamillustrated in Figure 9;
Figure 11 is a horizontal cross-sectional view of the gripper arm assenbly
configured in tFigurs hapa tapf planviewhdair amledonformed)inacondamceodith the pri nt ed
circuit board illustrated in Figure 9; 0O 5 FEB Z003 Figure 12 is a
vertical CFSERIREIYOBhal view of a connector gripper arm assenbly
configured in the shape of a C-channel; and Figure 13 is a perspective view
of a sinplified auto-insertion machine for coupling the connector on an
edge of a si nglFegwe Adsia prossisestiondl viaw of bommectoFfogmed inlabcoslancewith e f r ont
per spective shaw ng of..a f{th er enb?di.malqt oJ. t he .

present invention illustrating the connector insertion direction onto an edge of a printed

circuit board;

Figure 6A is a front elevational view of the connector formed in accordance with
the present invention illustrating the printed circuit board seating plane and the

coplanarity tolerance of the connector solder leads;

Figure 6B is an enlarged perspective detail of the connector solder tail formed in
accordance with the present invention in mating electrical connection with a solder pad

of a printed circuit board;

Figure 7 is a front elevational view of the connector formed in accordance with
the present invention and printed circuit board warp correction provided by the

connector gripper arm assemblies;

Figure 8 is an end view of the connector and gripper arm assembly with a printed

circuit coupled thereto;

Figure 9 is a perspective view of a connector gripper arm assembly configured in

the shape of an I-beam and a mating portion of a printed circuit board;

Figure 10 is a vertical cross-sectional view of the gripper arm assembly

configured in the shape of an I-beam illustrated in Figure 9;

Figure 11 is a horizontal cross-sectional view of the gripper arm assembly
configured in the shape of an I-beam and a mating portion of the printed circuit board

illustrated in Figure 9;



connector assenbly of the present invention. Figure 15 is a b 5

el evational view of the connector shown in Figure 14. Figure % EEBbQﬂggm
perspective view of the connector of Figure 14 supporting a printed circurlt
board. Figure 17 is a bottom per spectiR%E showi ng of the connector of Figure
14. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Figure 1 is a top
perspective view of a single-sided, straddle nmount connector 10 forned in
accordance with the present invention coupled to an edge of printed circuit
board 20. The connector 10 includes a plurality of contacts or sol der |eads
12 which are i Figtred®ns a stedtigalnmossregetoomahaetviofia cantidetor @rigper goadsseidbliyocat ed
on a top surface. of th rinted circuit board 20. Al so shown in Figure 1
are a pl urcqh lgVeﬁfn@Sﬁﬁ@%t#(g'FhW@Eaﬁ m assenbl i es 16 which provide a
positive | ocking nmeans for coupling the connector 10 to the edge of the
printed circuit board. The connector 10 is single-sided since the sol der

| eads 12 are prRigurddd ivapenspactivawicw ofa sidplified prtomsedionimaphine fooar d. Many
prior art devices included sol der pads .on. .opposi ng, sur.faces of the
printed ciPBRiRE %85?‘6“65 4o 28§ %%%faoﬁlnﬂﬁ'ﬂd:‘?égflﬁga&H&“IEB‘?aﬁrg'm contacts for

el ectrically contacting each sol der pad. These types of doubl e-si ded
printed p 5 FEB zoo3 g circuit boards have many di sadvant ages, i ncl udi ng
manuf act uri ng diigdreddlis & partiabiient perspediivs shewingoif atfetheriembodimenk ef thef | ow and
doubl e- si ded s?l der qst}éﬁ_l%. Since the present invention only requires a
singl e si F8NBF ‘Erﬁéseb% HOEEEOISEN PVENEPd to i ncl ude sol der pads,

manuf acturing speed is increased and the above-nentioned difficulties are
avoided. A printed circuit nmay be produced and easily pasted to a top
surface of a subguredfas 2 backorlenationaliviavedf the conriectobslzaven infiigeied42 i s an

enl arged detail of Figure 1. As clearly illustrated in Figure 2, the
connector contacts or solder |leads 12 are spring-retention type contacts
which are fri _Ctlii%l}éhlﬁs £bedrh ip_e@bécyiveofme@fttﬁdcérme&tbepmgd@rlmgpo&iﬂﬁ@f t he
printed circuit board 20 upon insertion of the circuit board into the

r ecei vi ng psiptedecifcoit keardpy gri pper arm assenblies of the connector. The

sol der leads 12 are shaped to be biased against an inserted circuit board
so that a solder tail 18 of the solder lead are electrically coupled with a
sol der pad of tHigureil7d4i botesra bekspddiive Sidvelag of @i@@sndetdriog Figlee 84. | east one
bend along its extent and the solder tail 18 is curled upward for receiving
an edge of a printed circuit board 20 without scraping the circuit board
surface. Figures 3 and 4 illustrate one enbodi nent of the header assenbly
of the singlesided straddl e nmount connector. Mre specifically, Figure 3 is
a rear el evatDBTAILEDEDESCRIPTIONOP IREPERRED EMBODIMENTSenent of
mal e connection power pins 22 and signal pins 24. The connector housing 26
conprises an electrically insulative material, such as glass filled PPS or
PPA. The COMNEqfire 1 1€ h ttPordhoBlivk bl of o QfnglEalifed QEIdIPHB AR ZRnh&ior 10
connection with mat 1 ng fenmal e power plaug. Furthernore, the connector may
i ncl ude adfyrnmdnbhaccarfarsk grith the presei@4nvedtpe oaliphgl topardghef mpped catuiton.

Figure 4 is 0 | an view of the cannector housing j.llustrating,the

o Cpper alRRdAsbnfe Bansier Iipehees SRBRER A B Bet ol R FLtRED e
power pi ngy, aRerichly AANhEESMeddortWURESHer fads 1§ 16t @@ atop Surdceldieheconnect or .
In this particular illustrated enbodi ment, the connector includes three

gri pper ampmnisisdrebitibeard 20n cAlge shmpyar indtignrad seaibplurality efiednneetdr gfippenerm

connector 16a, .16¢_and.a third gr.i.pper,arm assenbly 16b. | ocate r a
central p&rsﬁef’%‘e§)§6t“ﬁ‘é°hcgfﬂﬁlg€ta&%§1tlﬁ)‘g CE%H@WB?“%&H‘%mﬁF%WeF%Equg%s an
i ndi cat or {g0edi3l it FrintBecit@itifsdrd. Nt 0 the housing, for indication the
position of the first signal pin positioned within the connector.

The connector 10 is single-sided since the solder leads 12 are provided on only
one side of the printed circuit board. Many prior art devices included solder pads on two
opposing surfaces of the printed circuit board and a connector having top and bottom

contacts for electrically contacting each solder pad. These types of double-sided printed



O 5FEB?2D03 9 Figure 5 is a cross-sectional view of the ¢ f
the present invention prior to connection with an edge of a mlsr?&EBczﬁgalt
board 2 0 . In practice, the connector will be noved along a plane in the
direction of an edge of printed circui{ board for mating nechani cal and

el ectrical connection therewith. The c8nnector is manufactured to
accommodate any specified printed circuit board thickness, e.g. 1.45 mm
Accor di ngl ifrcuft BBars hieSHary diSaivintaay thehidlifd mekli@dilYaihhied, Qrhween an
upper 34 anpc?ul ower 36 ?ri!gyper ar%go’pgsulatuli%e% ms@llﬁ%ﬁhca‘%ly hol'd the
connect or theseassasirjed with dheblp réfloveandodauble-siddsiomider padtingl Sivee the prepet ar m 36
extends a .sufficient |length.perpendicul ar to.an. ed of th inted circuit
boar d 1o R EMFSTRRc AR SO8 o M crBrodsirepih Boda g8 e Blder b

exanmpl e,  thgufeingEpeBPRin@t48ed 6@ el abo Vs mihted Rl AMitullies hRavbidéamal ong.
extending froma rear wall 38 of the connector. The gripper arm assenblies
may be anyrisadeirsudmayedqiraducgd and easily\psteditd a/top sufadrafa subsiraie to. fopy a
supporting the connector along its length with a plurality of gripper arm
assenbl i eg{“n&%ﬂ%’}}i} lpa’i%i'lti ng problens are avoi ded. This arrangenent of a
plurality of gripper arm assenblies to positively |lock the connector to the

printed circuit board has nunmerous advantages of prior designs. For
exanpl e, the ndiiguredrip amgelarsd doRil @f Figuee 1.aAsclesdp itbisirated én Figurmad.die t he

serious prohl em of nn L tilt,,with respect. to the printed circuit

boar d. Adé’f’[”i‘%‘fﬁoa{lcl(’?{,:agﬁsﬁggé@%rt%% sslzoaire %%f%é@%Pﬁ%gT’SFmFﬁ%tS&V Cg‘ea(gfor may be
desi gned Viittoragieldcitieally CohrRagdd itd tiRIsbRIeEpLR Uit rined at@etidagb?0 cont act
with the printed circuit board sol der pads w thout danger of tilting the
connect or .UpPRiRssBioR®f dhe qiraithopuligiothe receiving sppgrcformeddynsEpnEsBImas serve as
an effectiy r Ctd 10 Ci I GUI r rpage,.  which
feature wafﬁ%“ﬁ%g?g@gsc gfétgé'cgog. ?ng?lgéll lg%cﬁglﬁ ar% %lagéc.i Pog?aeglﬂ?égaégglgﬁl Astrat es

the posi tiinghed pireuil badéso that ssdldéraait$s bothereldenlead geleliziidllyichtipled e _
present invention. Mre specifical :,\/}/fhgt he sol der | eads 12 have solder tails
[

18 with a Wiuneddermad ohthe cigpit yeard golder leads 1Bdneludeatdeashprgibendr cui t
board seat | 0l fi i [ bl e\ pace
a2 The r el AR BGbAE 5% BLARRER B FRSRA dh SGR Y il

gri pper arifcainboard 20weithottisdrasing the cirtui@boatd @@ifacgr i pper arm (Figure 5).
Accordingly, the solder |leads 12 are positively pre Q5 F EB 2003 to
| oaded onto the printed circuit board sol der pads to provi de good

el ectrical cont i Lt ! i i LigLr.e 6A,
control of copla arF% ?3@?"‘@‘&3@3’?‘53@%. eét @e%&i#é%%}@(@ﬁﬂrﬁf?ﬁgﬁtﬂgle
sacrifi ci ngletlseraduie oyt ¢amnecie Mordpedificdllyl, Emgurecdistaresr elevationdlerigw bfit ed

circuit board. As sh]glvm in Ei gure 6A, %printed circuit boagrd seatigg pl ane
i's i1l ust 113 SRPIBSIOLALHEYING RRABRECTTR QL rRla EonnegH IsPal 9T P S AT g8 b d

el ectri Pa|pir§s°2_11t. affe WhhtdrRubihp QB%Gm%HEe%%teléE%aﬁY Atsulapive nhferfNQuaPad act
tails, in‘their relaxed position, are oriented below the seating plane of

t he print edbseifitled PPSiooBPA. Thswenrgctoriinclodes agplemlitytdfanale pewergine??2 foai | s 18

f d aboye th i nt ircuit ] | that .is,. th i
o abeenceogredtin Pyt Pl w ol aalSord tnEcdget My dtelide cu t
board sol gay npa8er o 1 512k Qﬁ,rdeip@{clc][ih$u15@ﬁ’th§fa'ﬁllcaﬁ&.@&ﬁie@ﬁ'a&oﬁ%lahong as

the solder tails 18 do not |ift off the printed circuit board seating plane
by a di st airyeohiiesonnrstorhousingilinsiratingathe grippeness agsemplievasBypringy pi cal | vy,

| d d t hi f.Q15 i trated,b A A j
i gur e ba RS S TRDRa U5t ReiEr v eny heRspie 2ol R el
circuit bemstbfieatdnhgctpt. al&&hilggaﬁicdi@ilﬁﬂﬁﬁteh embodinfat, teconabeler infRdes

t hi ckness, (shown by arrows in Figure 6B) good solder joints may be
formed. THiree grippeinEs aésenth%ﬁs,mmpenagmwﬁm@gx alceaply endhef the spRnegtasi ane 40

manut act uriohgl b sbE A S SeBP o oBed oo el ROBREG Ghe . e

i ncr eased chhetcrN The RefinEctdr Gdusihg Hisé GRARISE at dfvatlr 30twHiet mag 6P hiddad t Y.
Also illustrated in Figure 6A are the connector openings 43 through which

the nal e dufatthehoysings feripdiseiomdhe pesitien efithe festipigad Mippesidonedvidindie Fi gure
71s a fr%gl;m%koqvati onal view of a single-sided, straddle nount connector
of the presenet I'nvention illustrated with a warped printed circuit board
44. Commonly, printed circuit boards tend to warp due to shrinkage or other
post - manuf acturing conditions. Due to this warping, it becones very
difficult, if not inpossible, to use any form of edge connector and still
obtain good electrical connection along the entire I ength of the connector.
The present invention which includes a plurality of gripper arm assenblies
can effectively correct printed circuit board warpage and ensure good

. a A o o g,



I n-the enbodi nent shown in Figure 8, the |ower gripper arm36 is
substantially rectangul ar in shape and having a rectangul ar cr(ﬂsS-E&Bi 2@03
“The upper gripper arm34 is also substantially rectangular in shape, but
bei ng tapered away fromthe header 27 towards the printed circuit board
recei ving space opening and having a s@bst anti al | y 05 F E B 2003 12
rectangul ar cross-section throughout its Iength. The | ower gripper arm 36
may include on a top surface thereof at |east one projection or crush rib
48 extending upward fromthe top surface thereof to engage the | ower
surface of the Figurted acrossisestidnabview ofliie @hné@@SI0 sMBe priesgnd drivieAtio®r Crush
rib 48 aids_in providing, a positive mechanical |ock of the connector onto
the edge ditiorfecomeptiWith ap gige ofAprinted gircyitdoard ) mdipradicsithgl e crush
rib may be f old’ arm
A ter nat i e genRie B6Rd ol Bint BARE aBHG AR of cabd o ciRbMIRER, 7T
be provi defdr mating preshdrmicat ankslectticillvenhexvion tigidvafe r Tiarsdnheotordef | ecti on upon

engagenment with the | ower surface of a printed circuit board. Once_good
mechani calMatfaciyrsd {9 a@am%f%wi sBefifigt printed peitRpardibickpesspes: bt

assenbl i es, Qf b ' : ta t he
sol der pazgﬂbfA Jt&ﬁ{ad?%gﬁ’ﬁt? gghgeléragglb@%%éé@g—, ﬁ%ﬁ%@?uﬁtehgeﬁn%g ui{g%g%p I shed
by oven/ | Rowef 3@®gripper den iopositinedy mechanitialig haldfths tonneetbr whdneedgk € threi cal

connection therebetween., Eiqures 9- 11 i]llustrate ternative enbodi ments
o T or mt npritiel G oA THCY EngHinesaian 56 FacqsasucioT Jaadh BrpoNBr U
speci fi calg, ﬁg € g\ﬁb‘f the ﬁn{] el et hifb&Rd %o foécﬁi)@lggﬁéﬁﬁgt?é g«??ﬂ'i&to} Bndfidedp@nnect or

housi ng hea erel e gripper arm asse beam constructi on.
Mor e specithéread. IBor ekimaplgy thp peverggrippersamndskemill is preferabdys atdedsbdemim pmigpper arm
36 and an upper gfr"’_égper aragiigtél fgﬁfi ni ng a ,i)ri nted circuit hoard yeceiving
space 42 tHENEBSiBA rEAiaval 43 pIdRGERAGFIRE T ROSIRPERITLABPPOLEIRAPE 1Y ocat ed
in the cirgUidn; e Rl vy RAcs. FA=Jg) ' i '

i ntegrall y&) génrlr%‘g%\flﬁtthbgt&ﬁée%:t%tﬂm%a?l sur fsmn;g?%?;({tﬁ'egzgg@&gﬁ %%ecrégréércfﬁrand t he
upper sur faae iof length withweplutalitypplgrippenarnTissehb asaconnectst tiltiogiposblegmegiede s
enhanced strength to the gripper arm assenbly. The |-beam construction

al | ows thé‘vf’ﬁjieg' pl astic sections of the gripper armassenblies to withstand
heavi er | oads without risk of fracture. Since the |-beam construction

provi des enhanced strength to the gripper arm assenbly, a w der range of
Z-hei ghts are d&ihas hradigemennefe plhalityosfegripged apeassembliesdhy positivedy bockhainer

Wi t hout sacrifici ngtE connect.or .l.oad }(I:apabi Liti gs; Howe?/er.d aa/men u%i | i zi ng
the | - bearfiOBRFFLQT D e REFRLST ¢irgt GoagLhas aumerans adyantaeey Of RROTACSIBBE £ i t he
printed Cidgsble, BRIl RFangedleft of ghpper288 Asskhbies QMRS tHiGsetibas
strengthening rib of the gripper armassenbly as shown in Figure 9. The

sl ot 52 i mpre émmficﬁtlmt%iti%c‘mﬂﬂ rgspeat & e grinted siravie bersd.r ddditionaldy, thdve gri pper
arm assenp| t ' ' ' -t o- ect ' nt nmeans.
Accor di nglcﬁ?{ta e ‘%?’Fg‘i lgédsgc}t‘r%@%ﬂn%%%{gérggggé geesﬁgn ﬁg%&vﬁqsﬁ{"ﬁ?té—%@gl y aligned
wi th the gpletfefentemdmpobve dectdeul oemth@rwithothe panted coditb@iré soldeqaids connect i on

to all solder pads on_the printed circuit. Yet another advantage of the

| - beam corféthayt dengsr pSiilting ts comnpeipr (Evstharagre) the grrengemsat (St #1 Mor e
speci 1 0alJyem il sIBDEEH Bffed: R BIEHEFR Bhofediitl GBI TRk 5MH1RSIeC 1N an
integrally torned device. wever, problens y arise in the injection

nol di ng prvadels Seadire wild bp dizcugsbdint greatéd detail latek.hi n sections of the connector,
e.g. the gripper armassenblies. The |-beam construction provides inproved
plastic flowto the thin sections of the gripper arm assenblies to enhance
the overal |l pl s AN RSO0 ki ¢ : SORMhel fn K are
the crush ribs gﬁr&/hlAc‘h are prg@#ﬂgga%ﬁffﬁgéﬁpsgﬂ&éggr?aceeofl t Cgl'qagl\(/:\ir

gri pper arwitdthe pfésentinusttioni Ddoré 8peui ficatlyhtht acitierdedds Rrhiaze geller talimpd

proj ections, havin eak i ch extends above the upper syrface qf the

| oner gri d’b‘é‘?aé‘?%%ﬁ)‘iulc‘g"ﬁ%s“}‘ gceswla)éh @&5%‘%3?‘?%&1’5‘8?6% CAYEE‘EL%VH%@}“@ Fgi’%ecussed,
t he crush 4y I [ ; t 0S44 i ve
mechani cal‘m: %%l?é%? ?ta %ﬁg%ﬁ%ﬁgﬁ%&?g&%gl@d ezé)%ztwté@rgrg‘?ﬁitﬁggp gclefcu‘lut board.
The crush deifined Y amppparisecfadey |41 ofst loweegripper &ing emdes lov@r awdackl Wi affanar e
partial cross-sectional vie of, t he,, conngct n i pper.arm assenblies
shown i n FiPGET &1Per %uflz\é/g‘ir\é\%i)'s Age E&lr“l&?%tltﬁ?/%ﬁ‘ﬁ‘?ri‘%%sg?&%%&b"?@oﬂ& vi ew of
t he connector housing and gri pper arm assenbly forned in accordance with
the |-beam construction descri bed above. Also illustrated in Figure 10 are
t he openi ngs 43 nolded into the housing which are adapted to receive the
connector contacts. As previously noted, the connector contacts may be
press-fit into the housing openings 43 so that a male connection pin end is
avail abl e for connection within the header portion of the connector and the

Y A~ . e Y



O 5 FEB 14 strengthening rib 50 and | ower gripper arm 36. The ﬁgsegaaezﬂqa
rib 50 is integrally nolded to the connector housing and | ower i

The strengthening rib 50 is dinensioned to fit within the slot 52 formed in
the printed circuit board for alignrrenf of the connector with the printed
circuit board. Figure 12 illustrates alQurther alternative embodiment in
perspective view for the gripper armassenbly. Figure 12 illustrates a
partial vepbhdedntEiHRPrmEACiich : ey design in
whi ch a receiving spzl)(&zré1 IS ocl:e?ibgirg%ggﬁmqgﬁ%%%@%gkgg%ﬁ?owercyarm 36
portion artberawitbaAdddtonaldy, &5 4llestrateddn Figyre 68, eopfrel ofnoglanamiyrofghe syddsr ar m

ti .. i t.he .C-ch | i ffords t t. t dvant
R R S R RV I
desi gn al sRe pHihWeirbwt b&&@.aﬁersh@lﬁﬁixgmgeﬂetdﬁeraspdf&édfbifcﬁﬁ BB&Y skaing gt of
the connector. It should be understood by those skilled in the art that the

di f f er ent ifustratesk byadashedirnd). yTheecontpet taitayvilb proyideqzood eleatricebeitashmiithn i n

t he connector _.desi an.., £or I t he, connect qQr. i ncl ude C-chanpel
desi gn o iBpERnED FrauL iy 5 BB F mesdBing B o B op oottt By a
| east one Hetdwe &i¥ s@4tinpgRainePs ITh@pSRB® bircia Kuaed. L ewb R dh hdévehh@acmanect or .
Al ternati Ve{sfg t he connector may include all |-beam design gripper arm

assenbl i esolsler tla 8§ arafogned peavedhaprinied pirtuitdwardyegtingplaye, Wit éh theteisude onl y

T YN L WL

si ngl esi deod sbidagi@ies Ay Blill 66 BNARIKE adfonk RSthR'seRIBMails 18 €6 nbORf bef the edge
of a printed circuit board. The auto-insertion nachine includes a nmagazi ne

hol der f orPrigtescqiscyiy baang| sgating plgnedyy ¢ distenes wers than thegolder padsthickness devi ce 62
for pushing. the. €0 - [.T.cul The

i nserti onqglegb/‘l?ec%@‘ %ﬁégg@ ’ %09%«:%%%5&1{14@ aggﬁlﬁrr\egé?% @ZS av?sﬁgﬁséﬁ?ﬁ]@e%??“ésn bl ock
66 coupl ed\ACint Higure B, pA@oadihglg, if dtet Hficptail ib foreietiabeas the PHARI@dthivat i on of
the cylinder, the insertion block 68 contacts the header portion of the
connect or bRRTdseating plaahliya distange legy thae thegeldst pad thiskness; Ghewn by @rows Fedge of

the circuiyg. . : r i r t ] S are
frictional ?Pﬁg{l%c@iggg?%ﬁg%gﬁe 2 §Q? r@x%gbl%hgpoléjra s ogir?gﬁ%&g??szuit board
upon conpligdieatedb tHel seatingf plamed Camnelower limitibudthcedadgiaskdd lidee c47.cuit
board. A soldering process may then permanently fuse the solder leads to
the 0 5 lhus qenoeser manudantyane Hededs adgypenssagibpcomnemplifisd it viewad s on
provi des.andiosbi tofér il PO AP ol SoBlafifilty] 330 iBANRRE] frON tO 2
single-sided, printed circurt board utilizing a sinple assenbly process.
The assentHigurp6acas thedweseatatoperiggs #2 thaoyghadidch ithenaile contretpinsomddeildeces,
such as threaded screws, . to ensure good nechanical and el ectrical contact.
The gripp ?adﬁtafﬁrﬁg'é’gﬁ%fqtggcwtf}lrvel y engage the edge of the circuit board
to ensure a good nechani cal connection. The singl e-sided, straddl e nount
printed circuit board connector of the present invention overcones the

di sadvant ages dfiggar7fiae fonbelnvational vi¢whf a ainglessidadnsteasidtermouritieohuagtargf

connector .tilting.and.provides.positive chapi.cal, .and ectrical coupling
Wt e e el RGN e RiRe varRel BEUENG BB Comiklly, onnbct of
to the edgginfld difeRitGbhrdy tdndReHath dife BisARAdgk 8 othbBpost-Afantifdchgingf t he
connector is also sinplified in view of the higher tolerances permtted for
copl anar i tcpnditions Dot thistwarpingelt beegmes varn diffieultsid opt impossiblegiogseanect ri cal
connecti o S -of e_pri Lrcujit b ctor
of the. pr dgute! MisaRpR&ior B8 35l ol alld Bt b fdon i ine il EIEL
board war pAge dbsinedort MEhegregRACInvaitionadsetitilcivdss dphedlitpofigtisyeeaiin  AS
particularly shown in Figures 4, 6, and 7, the present invention provides
for secur iagggnplicn careffactivelycogeetpainged conit bowrd iyrepagsand emswregeedmnner whi ch
acconmmodat variatl on ,i . CP: (AT { [ ' I xt endi ng
from housie‘rrzlegsgm}%.E k%{iacq'pF%glézﬁ‘?gfﬁ@lgh&ngﬁhea%{%@g'élg %@éﬁ@gﬁgéﬂ %R@k L&aanggtp fai n
degree of ifdlidds@Bres igtippériariasebiizs P64 6b Aws iliusgatedatandUsdamivar page of the
printed circuit board is corrected thereby providing good el ectrical
engagementcopgyiatien torke disquated in graater defai e, whichapen spnnsqHon ta anrdgeof t he
printed b . . 1 ] the. " j above,
Phis s acn SpatPinkREall bifa SEhlonl ol RORIRE pBL A7 EBRE hitiEs 20
Particularly with respect to signal pins 24, both coplanarity of the sol der
tails 18 and printed board warpage is accomobdat ed by gripper arm 16c¢c, at
one end of housing 26 and third gripper arm 16b | ocated al ong a central
portion of housing 26. Wiile such arrangenent and positioning of the
gripper arns is adequate for the intended purposes, it is further

contenpl ated that additional conpensation for printed circuit board warpage



Non- copl anarity of solder tails as well as printed circuit boa
especially along the solder tails 18 of the signal contacts, c VF@?ZHW
i ncidents of nonsol dered connections between certain of the solder tails 18
and the traces on the printed circuit ppard. Such problens are especially
encount ered when the connector is bein 1irrpl enented by the end user where
variations in the thickness of the printed circuit board may result in a
rel ativel yoifiiioberWalahdBecB it 9% -féhl@} b oge -f«‘?ﬁmw t he
above not ecé pr ogm.aﬁl%o sct or age&g}lt sggllg%l;wl sﬁlgl?ﬁgmuserra}sl ocation
may, over dndphis prebistt canrbeaadtieddy thaapagementadflgeipper atini dsberfibliesloara duri ng

t he sol deri.nqg process, PC hgards have a tendency to be warped or .deforned
when expossé‘?ﬁq?'éldﬁgﬁ?lm’c%%@?gﬁl’?%sgnﬁ@ﬁ"é’é@&r Pree Hegyarped siryitdogrdds it sol der .

Pr obl emms 1Ficeh e RAneHGASE bRer velifior, UG bokldSRirb is ddireilia! 1

i nstances, war page or deformation o e plastic connector housing is
possi bl e duevitle alsubstantially pisands eognectionssefacadi. ch may occur during the
formati on of the connector or due to high tenperature exposure during the
sol dering process. The addition of intermediate protrusion 17 additionally

addresses such ppRIgs8%n 8RE vie@sof thé sihPle¥Rlel, Al Aine Bshictlot ARlstaty der
connections between sol der pads 18 and the traces on printed circuit board

20. Thi s iasgrippseaimahgsymblydhravingoasingledsisied, naste ompriated circoit bogrdmegged 003 17

nsuppor { G e RERE 3 AEHED BN QB OvAsE] R EHONCAT™ BT A a g o
forth abovgwePird 36! %@iﬂgu_ugﬁ& sQffatdWHIgh 8btedmihed 1KB - Néi s (Eidrame VFfsBQUSI Ng
26. Protrusion 17, along w gr.lgpper arnms 16b and 16¢; forns a board

1c

rﬁceibvi ng of pleecierivtied tir@t'bﬂbmrd-t&idch aBy,fchpindé@timm theé pQS:itéonémgmgwr bgard 20.
The boar ecei vi ace IS suc t e.solder .tails a ,ased agai nst
{he edge. dnckrsespERedPPEtambsbitos R zaainhg EFprinG sl &l her ow t 1
SO as to cRPRNEA! ahtPartlcatk coifigeploandiid vppef gligiRer bidh B& ard Rﬁ'@r?hﬁp&nti re
row of contacts. Further, the upper surface 17a of protrusion 17 nmay

i ncl ude a awROrpIPvidesperipnZ-heighbsantielli ng t herefrom for engagenent with
board 29 to help maintain the board 20 in place. The crush rib 17b nay al so
be used to locate and align the board in the board receiving space.

Al t hough i || ustThtdorfecRsHHRUEIRE 26 Ss prieferdiy R Bicudlly MYRIBE udid hvivg theen
described herein with reference to the acconpanyi 'r%% draw ngg, It is to be
under st oocoppretorthgadar 27 dRtguess 3 andfyand grippesarm @ssepmbbies HraedpBd6enbodi nent s,

and that wvar] r { £l o) f t.herein by
one si; |1 bR (G HRTRRE R ARSIl R bR Ry SEERES EP P D
i nvent i on.wallspan8 réar RRII2AR0 3rheCoAhddorkonticts Otvngeisiig o ile Konmdctor @i & dnee edge
of a printed circujt Po(?]rd havi ngﬂ sol der .pads on one side thereof, said

Kdgr lea

connect or BE3pd ASP AATARPSLEE Giids TR iclideHeRianawpr a0 He se<tigp MRal |, an
opposed bQi{aR ¥RhidHayPPaness fRal coffid: Madil g spaces 43 molded into the

housing. The contacts include a single-sided solder lead on the printed circuit board
receiving side and male connector pins for coupling to mating female connectors within
the header assembly of the connector. The gripper arm assemblies 16a, 16b, 16¢ include
a receiving space 42 between the upper 34 and lower 36 gripper arms, the receiving
space 42 being specifically dimensioned to receive a printed circuit board having a

specified thickness.

In the embodiment shown in Figure 8, the lower gripper arm 36 is substantially
rectangular in shape and having a rectangular cross-section. The upper gripper arm
34 is also substantially rectangular in shape, but being tapered away from the header 27

towards the printed circuit board receiving space opening and having a substantially



a plurality of electrical contacts supported by said housing
| ength thereof in at | east one row, said contacts having spro CFEH)EQ%[B

sol der tails extending fromsaid housing for resilient electrical
engagenent with said solder pads on said one side of said printed circuit
board; a pair of gripper arns forned wWiZ h sai d housi ng and extending from
sai d housi ng adj acent each end of said row of said contacts in facing

opposi ti oqf%%ﬁ%gfég_g font 'ohlghoﬁ%qlm%m_pper arms formng with said

contact so tai oar celving space for resilient accommdati on of
sai d board therebetween; and an internediate protrusion formed with and

extendi ng from_sai d housi ng at | ocation internediate said pair of gripper
arms in facing Tg‘ﬁd%‘g?rtgrlﬂ?e?m%?ﬂ‘a¥é‘!%‘édﬁ qn qog,suggqedhqrﬁquaftﬁ@aﬁ e
protrusio L HiH I | L | i ng
Cpace. 2. PRIGHionE oS8 ol SR Mo ol R e B AR R ol 1 <
posi t i onedowarsarfatd of theprinficd camtit berdveThe stdeadt pad projettion opgresh db #8 aid3. A

connector ,of claim?2 wherein said internedi ate protrusion s a first
o f ace 1 4F PeoRisRRERaRR Y DRcubial 96k A B cemiecin Driult aleeet T BaMct or of
clai m 3 wWagrgt Bostdl th brd e?ﬁboﬁl‘i‘r?ifalg%%iﬁgle%sﬂ oth&y H??ér@{aﬁ il an 1 ncl udes

an upwardly projecting crus . A connector o aim?2 wherein one

sai d gri pppperanrfacyt ofshé bwraigripper apms iAlieontidelydiseshown inRigueesd avl 9-1bfa sai d
housi ng. paicr) o?crllzzsﬁ rigs %9 Qn?éy]bge provided on opposite sides of the lower gripper arm for

deflection upon engagement with the lower surface of a printed circuit board.

Once good mechanical and electrical connections are formed by the gripper arm
assemblies of the present invention, the solder tails may be fused to the solder pads of
the printed circuit board. Such fusing may be accomplished by oven/IR reflow soldering

thus providing a fast, reliable electrical connection therebetween.

Figures 9- 11 illustrate alternative embodiments of forming the gripper arm
assemblies of the present invention. More specifically, Figure 9 illustrates a gripper arm
assembly 16 and connector housing header wherein the gripper arm assembly has an I-
beam construction. More specifically, the gripper arm assembly 16 includes a lower
gripper arm 36 and an upper gripper arm 34 defining a printed circuit board receiving
space 42 therebetween and a strengthening rib 50 assembly centrally located in the
circuit board receiving space. The strengthening rib 50 is integrally formed into the
lower surface of the upper gripper arm and the upper surface of the lower gripper arm.

The I-beam construction provides enhanced strength to the gripper arm assembly.

The I-beam construction allows the thin plastic sections of the gripper arm
assemblies to withstand heavier loads without risk of fracture. Since the I-beam
construction provides enhanced strength to the gripper arm assembly, a wider range of
Z-heights are available since the lower gripper arm may be made thinner without
sacrificing connector load capabilities. However, when utilizing the I-beam

construction, it will be necessary to provide a slot 52 in the printed circuit board for



A -connect or of claim5 wherein the other gripper armof said

positioned inwardly of the other end wall of said housing. ﬁ% FEB 2003
SAL 3. AL AR AS A Y. A{.A(. AF. AL AY. AF. Al . A . A5 . A A5. A A AFn4-28; Rgb !

$o

<~ytoje [V]ca]ca]ca] ca]ca]ca]ca]ca]cal l:%l] c&a] ca] cRa] ca] ca] ca] ca] ca] ca] ca] c”
a]J ca] ca] ca] c*a] ca] ca] ca] c”™a] c*a] cal] ca] ca! <H, Coh}! y#wAN | w mhc”Y] c] ca] ca] ca

| cal cal ca) EaERERN EEhERIRRRALAEY O BLIR SRR TR A YRR G2) oy 2
] ca] ca] ca] The slef $xinchd padted b dl bk d addBbeam construction of the grlpper arm
U c”a] ca] ca] ca] ca] c*a] ca] ca].cal ca] ca c*al] c*a] c*a] ca! +, ---=

/1zl11A00 ssts%%mmﬁqf fcboard-foceomaggter ael]g@napt:@fw] é&fer&}reféy dhef c" a] ca
] Ca] ca] Ca@@tsé&l?&llm&@ér%hscwﬁi ES6QC Ml SAtGRL sRh&At&RIF M A>P>R>BEG

[ " [/ [ 2[ c[ "chnrbdtor* o edsute gopd Sleetmipilfcani¥ction te al] sdia@aladads theqprmtddodimhiita] ca] cal
calca]ca]c*alU] c*a] ca] ca]ca]ca] calc(aUc(a]cal]ca]lc"a]c*a]ca]ca]ca]ca]c(a]cal
3nmbm mepnpr vvvx{ F;

2<{val ob] X]] | coleihopke ek skamkea) SHAEAH SR ARG AY ool oo

cajc(alcalcalc c*al caJ ca ca calca

]u12 <{v ?I g ]b] Of}t!lf} cajnectpr aMoad mrrfaliﬂsa]tba@m}méﬂ];g?éﬁ%%m;ﬁwirg(}aldh? a]Ta;tg} /HC/ 2] ?)
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-@o%& () ;;lrgc/é&s (e B poor plastic flow to thin sections of the connector, e.g. the gripper arm

assemblies. The I-beam construction provides improved plastic flow to the thin sections

of the gripper arm assemblies to enhance the overall plastic injection molding process.

Also shown in Figure 9 are the crush ribs 48 which are provided on the upper
surface of the lower gripper arm 36. The crush ribs 48 are substantially triangular-
shaped projections having a peak which extends above the upper surface of the lower
gripper arm on opposing side edges thereof. As previously discussed, the crush ribs 48
are adapted to slightly deflect to ensure a positive mechanical lock of the connector to
the edge of the printed circuit board. The crush ribs 48 are clearly illustrated in Figures
10 and 11 which are partial cross-sectional views of the connector and gripper arm

assemblies shown in Figure 9.

Figure 10 is a partial vertical cross-sectional view of the connector housing and
gripper arm assembly formed in accordance with the I-beam construction described
above. Also illustrated in Figure 10 are the openings 43 molded into the housing which
are adapted to receive the connector contacts. As previously noted, the connector
contacts may be press-fit into the housing openings 43 so that a male connection pin end
is available for connection within the header portion of the connector and the solder
leads 12 extend in an opposite direction for frictionally engaging solder pads on a top

surface of a printed circuit board.

Figure 11 is a partial horizontal cross-sectional view of the connector housing 27,
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strengthening rib 50 and lower gripper arm 36. The strengthening rib 50 is integrally
molded to the connector housing and lower gripper arm. The strengthening rib 50 is
dimensioned to fit within the slot 52 formed in the printed circuit board for alignment of

the connector with the printed circuit board.

Figure 12 illustrates a further alternative embodiment in perspective view for the
gripper arm assembly. Figure 12 illustrates a partial vertical cross-section of a C-
channel gripper arm assembly design in which a receiving space is defined between an
upper 34 and lower arm 36 portion and a rear portion 54 connecting the upper and lower
gripper arm portions. Once again, the C-channel design affords the strength advantages
in the thin plastic sections of the gripper arm assembly. The C-channel design also

allows for broader design options with respect to Z-height of the connector.

It should be understood by those skilled in the art that the different gripper arm
assembly designs may be used in any combination in the connector design. For
example, the connector may include C-channel design gripper arm assemblies on the end
portions of the connector and at least one [-beam gripper arm assembly along the length
of the connector. Alternatively, the connector may include all I-beam design gripper arm
assemblies or standard gripper arm assemblies (Figure 5) which include only an upper

and lower gripper arm extending from the connector housing.

Figure 13 illustrates a simplified auto-insertion machine for coupling the single-
sided, straddle mount connector of the present invention to an edge of a printed circuit
board. The auto-insertion machine includes a magazine holder for stacking a plurality of
connectors 10 and an insertion device 62 for pushing the connector 10 onto the edge of
the circuit board 20. The insertion device includes a pneumatic cylinder 64 having an
insertion block 66 coupled to the reciprocating rod 68 of the cylinder. Upon activation
of the cylinder, the insertion block 68 contacts the header portion of the connector which
is pushed in the direction of arrow A to contact an edge of the circuit board 20. The
connector spring retention solder leads are frictionally, electrically coupled to the solder
pads on the circuit board upon complete insertion of the connector onto the edge of the

circuit board. A soldering process may then permanently fuse the solder leads to the
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devices, such as threaded screws, to ensure good mechanical and electrical contact. The
gripper arm assemblies positively engage the edge of the circuit board to ensure a good

mechanical connection.

The single-sided, straddle mount printed circuit board connector of the present
invention overcomes the disadvantages of surface mount and right-angle connectors,
including connector tilting and provides positive mechanical and electrical coupling with
the circuit board. Furthermore, the assembly process of the connector to the edge of the
circuit board is simplified. Manufacturing of the connector is also simplified in view of
the higher tolerances permitted for coplanarity of the contact solder tails without
sacrificing good electrical connection to the solder pads of the printed circuit board. The
connector of the present invention is also effective in correcting printed circuit board

warpage using the gripper arm assemblies described herein.

As particularly shown in Figures 4, 6, and 7, the present invention provides for
securing printed circuit board 40 2Q to connector 10 in a manner which accommodates
variation in the coplanarity of the solder tails 18 extending from housing 26. The present
invention also compensates for a certain degree of printed circuit board warpage,
assuring that such warpage of the printed circuit board is corrected thereby providing
good electrical engagement between the solder tails 18 and the pads on one surface of
the printed board over the entire length of the connector. As described above, this is
achieved by use of gripper arms 16 which extend from housing 26. Particularly with
respect to signal pins 24, both coplanarity of the solder tails 18 and printed board
warpage is accommodated by gripper arm 16¢, at one end of housing 26 and third
gripper arm 16b located along a central portion of housing 26. While such arrangement
and positioning of the gripper arms is adequate for the intended purposes, it is further
contemplated that additional compensation for printed circuit board warpage and lack of
coplanarity of solder tails may be further addressed by the addition of an intermediate

gripper arm specifically associated with contacts 12 of signal pins 24.
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arm is located approximately equidistant between gripper arm 16¢ and gripper arm 16b.
Between such expanse, connector 26 supports at least one row of densely arranged signal
contacts having solder tails 18 extending therefrom. While the arrangement of the
gripper arm 16a, 16b and 16¢ described above adequately provides for a certain degree
of non-coplanarity of solder tails 18 and a certain degree of printed circuit board
warpage, the positioning and location of intermediate protrusion 17 compensates for

additional non-coplanarity of the solder tails and a higher degree of printed circuit board

warpage.

Non-coplanarity of solder tails as well as printed circuit board warpage,
especially along the solder tails 18 of the signal contacts, can result in incidents of non-
soldered connections between certain of the solder tails 18 and the traces on the printed
circuit board. Such problems are especially encountered when the connector is being
implemented by the end user where variations in the thickness of the printed circuit
board may result in a relatively thin board being employed. Such a thin board would
enhance the above noted problems. Also storage of these boards at a user’s location may,
over time, result in enhanced warpage problems. Still further during the soldering
process, PC boards have a tendency to be warped or deformed when exposed to high
temperatures necessary for effecting a proper solder. Problems may also be encountered
in the connector itself. In certain instances, warpage or deformation of the plastic
connector housing is possible due to built-in molding stresses which may occur during
the formation of the connector or due to high temperature exposure during the soldering

process.

The addition of intermediate protrusion 17 additionally addresses such problems
and results in more accurate and reliable solder connections between solder pads 18 and

the traces on printed circuit board 20. This is especially significant along the extent
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As set forth above, protrusion 17 may be integrally formed with connector
housing 26. Protrusion 17, along with gripper arms 16b and 16¢, forms a board receiving
space with solder tails 18 for receipt of the edge of board  20. The board receiving
space is such that the solder tails are biased against the edge of printed circuit board
20 assuring spring engagement therewith so as to compensate for lack of coplanarity of
the tails along the entire row of contacts. Further, the upper surface 17a of protrusion 17
may include a central crush rib 17b extending therefrom for engagement with board
20 to help maintain the board 20 in place. The crush rib 17b may also be used to

locate and align the board in the board receiving space.

Although illustrative embodiments of the present invention have been described
herein with reference to the accompanying drawings, it is to be understood that the
invention is not limited to those precise embodiments, and that various other changes
and modifications may be effected therein by one skilled in the art without departing

from the scope or spirit of the invention.
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xmbC ! # 1'1310% {drmBttor for mounting to the edge of a printed circuit board having solder

pads on one side thereof, said connector comprising:

an elongate insulative housing having a top wall, an opposed bottom wall and
spaced apart end walls;

a plurality of electrical contacts supported by said housing along the length
thereof in at least one row, said contacts having spring biased solder tails extending
from said housing for resilient electrical engagement with said solder pads on said one
side of said printed circuit board;

a pair of gripper arms formed with said housing and extending from said
housing adjacent each end of said row of said contacts in facing opposition to said
solder tails, said gripper arms forming with said contact solder tails a board receiving
space for resilient accommodation of said board therebetween; and

an intermediate protrusion formed with and extending from said housing at a
location intermediate said pair of gripper arms in facing opposition to said solder tails,
said intermediate protrusion and said solder tails further defining said board receiving

space.

2. A connector of claim 1 wherein said intermediate protrusion is positioned

generally equidistant between said pair of gripper arms.

3. A connector of claim 2 wherein said intermediate protrusion has a first surface

for engagement with said printed circuit board.

4, A connector of claim 3 wherein said first surface of said intermediate protrusion

includes an upwardly projecting crush rib.

5. A connector of claim 2 wherein one said gripper arm of said pair is positioned

adjacent one end wall of said housing.
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6. A connector of claim § wherein the other gripper arm of said pair is positioned

inwardly of the other end wall of said housing.



