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E!(G? MCUMTED c:acp;T BOARD ELECTRICAL COHNICTQR 

ri9ld pf th• lny•ntion 
Thi• invention qenerally ralatea to the art. ot 

electrical connectors and, particularly, to a aystem for 
aurf ace mountinq an electrical connector assembly alonq an 
edge of a circuit board in an ed.qe straddlinq 
cont iquration •· 

Backgrgund ot the Inyantign 

There are a wide variety of electrical connectors 
adapted tor surface mountinq on a printed circuit board. 
Some such connectors are mounted to one side of the circuit 
board and include solder tail• tor surface mountinc; to 
contact pads an the side of th• board or tor insertion into 
holes in the circuit board tor aolderinq to circuit traces 
interconnected to the ho lea. other such connectors are 
adapted for mounting along an edge of th• circuit board, 
with solder tails of th~ terminal• anqa9aable with contact 
pads on one or both •id•• of tha board adjacent the edqa. 
Th• latt:.a:r type of connectors c:ommonly are called "edge 
connectors• and, when the soldar tails en9a9a cent.acts on 

20 both side• ot the board alonq the edge, the connectors 
commonly are callad "straddle mount" connectors. 

On• ct the problems encountered with straddle 
mount connector• is that soft solder pasta or cream is 
removed from vital portions ot the bo~~d contact pads i~ 
there i• • alid.in9 enqaqemel'lt between th• tail.a and th• 
pad• durinq po•itionin9 of the board and the connector in 
euch a •traddla mount: condition. In a straddle mount 

·connector system, the board must be inserted in a slot or 
mcutn defined between solder tail• enqaqeable with contact 
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pada on both oppo•ita sidaa at th•· board in a at~addling 

confi9uraticn. Scft sold•r pa•t• is applied to the contact 
-,ad!! ·~n ooth a idea ot th• board before the board is 
inserted into the connector. It is deairable to have a 

~ predetermined contact tcree between the solder tails and 
the bo~d contact pads, in a direction normal to the board, 
to provide gcod electrical contact points. On the other 
hand, it ia desirable to have zarc or minimal forces 
between the solder tails and the contact pads while 
positioninq the solder tails on the contact pa.da to prevent 
the sott solder paste from beinq wiped off of the contact 
pads which can result in detective solder interfaces or 
short circuiting between adjacent contact pads. 

Various approaches have been mada in the 
connector industry to solve th• problems outlined above. 
For instance, in u.s. Patent Ho. S,160,275, dated Novell\tier 
3, 1992, a s~raddle mount electrical connector is provided 
which will not cause removal of a cream solder that has 
been applied to the circuit board, and which will not tlaw 
the surface ot circuit portions on the board. The 
connector has a re•ilient arm which underqoea elastic 
deformation to flex contacts perpendicularly away from the 
surface of the circuit portions ~hen the circuit board is 
inserted into the connector. Tha resilient arm is rastcrad 

~ to !ta criginal shape when the connector has been correctly 
fitted on tha circuit board, thereby allowing the contacts 
to contact predetermined circuits. In another embodiment, 
the resilient arm is replaced by a frame member which is 
urqed into the connector body by the circuit board. This 
causes the contacts to part perpendicularly trom the 
aurtace ot the circuit portions. 

Another example is disclosed in United Kin9dom 
Patent Application 2 242 !79 A, published October 2, 1991, 
which includes latch arm• at the ends of a connector 

------------
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l\ou•inq extendinq in th.• same .direction a.a the terminal 
pina or solder tail• with molded protuberances at the outer 
~::c.J c:! at lea3t cna o! ::'le lat:::h ar.n.s, 4ppa:antly to keap 

the board contact pads trom touchinq the solder tails until 
the circuit board i• fully inserted between· the spaced 
latch members, when the terminal pins are. elactrically 
engac;ed with th• contact pads. In the fully ina•rtad 
position, the protUl:lerancee tit into openin9s in the beard. 

Moat such approach•• as described above involve 
.!.Q additional expensive connector components, even components 

which are aaparate from the connector housinq, or expensive 
inteqral devices between th• connector housing and a 
specially de•iqned board. This invention ia directed to 
providinq an extremely aimple and cost effective solution 
to aolvini the problmna outlined above. 

Sugary of 1jh• l:nvent.ion 

An object, therefore, of the invention is to 
provide a new and improved aystam tor surface mountin9 an 
electrical connector ••••mbly along an edqe of a circuit 
board ~n an edge straddling configuration, and which allows 
for mating of the connector and the board without 
substantially wiping away soft solder paste from contact 
pa4a on the l>oard. 

In the exemplary embodiDent of the invention, an 
electrical connector is provided tor •urtace mounting along 
an ed9• of a circuit board in an edq• straddling 
configuration. Th• circuit bo·ard has a plurality of 
contact pads spaced along oppoait• tac•• ct the board near 
the edqe thereof. · 'l'h• connector includes a dielectric 
houain9 and a pluralit:y af terminals mounted on the 

hou•in9, with •older tai1a ot the terminals projectinq ~rom 
the houainq in two rows to def in• an elonqate board-

! 
. ! 
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receivinq m.cuth for receivinq th• •dq• at the circuit 
board. 

T~• inv'~~:~~ contemplates that the contact pads 
o! the circuit board be adapted to receive soft solder 
pasta thereon prior to inaartion into the mouth b•tw••n the 
two rows of solder tails. The solder tails are configured 
for receiving the circuit beard at a first angular 
orientation wher•in zero er minimal contact force is 
attected between the solder taila and the solder paste on 
the contact pade to prevent any substantial wipinq away ot 
the solder paste from the contact pads. When fully 
recei vad, the circuit. boarc! is rotatable to a second 
anqular orientation wherein the solder tails and th• solder 
paate on the contact pads are in contact. 

Latch meana may be oparat.ively asaociated between 
the connector housing and the· circuit board for securinq 
the circuit board against rotation from its second angular 
orientation. In an alternata embodiment of the invention, 
second latch ~•ans are operatively associated between the 
housing and the circuit board for securing the circuit 
board a9ain•t pulling out of the mouth between the two rows 
ot aoldar tail•. 

A further feature ot the invention contemplates 
the provision ot abut~ant means on the houainq ror 
engagement by the edge ot th• circuit board to define a 
fully inserted condition ct th• connector asaeumly and the 
circuit boarcl. still another teatura of the invention 
contemplates the utilization ot a portion of th• latch 
structure a• a guide surface durin~ insertion of a circuit 
board. Another feature utilizes mat:al latches on the 
housinq. A further teat:ure- eliminates the latch•• and 
quide surface• on the connector and places them on a 
f 1xture that holds the connector durinq the manutacturinq 
process. 
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Other objecta, teaturea and advantaq•• at ~e 
invention will be apparent ~rem th• tollowinc; detailed 
d••c~i~t!o~ ~a~en i~ connect!on ~ith ~~e accompanyin9 
drawinga. 

---
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Briaf D••w!ptign gf 1;.h• pt1ying1 
The teatur•• of this invention which ara b•lieved 

!.~ be novel ara set. !o:th with particularity in the 

appended claims. Th• invention, taqether with its objects 
and the advantages tharact, may b• beat understood by 

reterence to the tollowinq description taken in conjunction 
with the accompanyin9 drawin9a, in which like reference 
numerals identify like elements in the :tiqures and in 
which: 

PIGtJRE 1 is a perspective view o~ an electrical 
connector assembly embodying the concepts of the invention, 
in conjunction with a circuit board about to be inserted 
into th• connector assembly; 

7IGURB 2 is a view similar to that ot Figure 1, 
•hawing the circuit board in its tully insert.ad condition 
with tha connector assembly in a straddle mount 
configuration1 

FIGURES 3A-3C are and elavational viewa, 
partially broken away, showing the sequence or insertinq 

~ the circuit board into the connector assembly; 
PIGORE 4 is an alevational viaw lcokinq toward 

the ri9ht-hand and of Figura 2 er FiCJUr• 3C; 
FIGURE S is a parapeati va view of a connector 

assembly embodyinq an alternative form ot latch means; 
FIGURES 6A-6C a.re sequential views similar to 

l'igurea 3A•3C, but at t.he alternate embodiment of the 
invention shown in Figure 5; 

FIGURE 7 is an enlarged fraqmented and 
elevational view similar to Figure 3A; 

FIGORE SA is a fraqmented perspective view of the 
connector of Figure 1, but with an alternate embodiment for 
th• latch etructure; 

-- .. ··-
···- -----------------
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·g9tai10d Q11criptign gi' the Pr•t1i-a4 bbgdim.8nt1 

Referrinq to the drawin9•· in 9r1atar detail, and 

fira-e to rigur• 1, th• inv1ntion i• ••l:>odied in a •y1tam, 

generally d••iqnated lO, tor 1urface mountin9 an electrical 

connector asa$Jably, qenera1ly dea19Jlated 

14 ot a circuit board 16 in an 

confir;uration. 

12, alonq an eds• 

edge straddling 

Circuit board 16 has first (top) and second 

('bottom) parallel, qenerally planar tacas 16a and l&b, 

respectively. The top face ha• a first row ot relatively 

spaced contact pads 18 immediately adjacent edge 14 of the 

board. Althou9h not visible in Fiqure 1, Dott01a face 16b 

ot the beard has a second row of relatively apacad contact 

pads which are •paced inwardly of the adqe of the board, as 

will be seen more clearly hereinafter. The pads en 

opposite faces may be aliqnad or offset in a direction 

parallel tc th• edge 14 of the circuit board. Th• contact 

pads on the opposite faces.or the circuit board ara adapted 

tor receiving aott solder paste 19 thereon prior to matinq 

.a.g_ · with or insertion into connector a•sembly 12. 

At thia point, it should be understocd that such 

terms as "top", "bottom", "upper", 11 lowar11 , ate. are beinq 

used herein and possibly in the claims hereof in order to 

provide a clear and concise description ct ~ha invention in 

relation to the depiction• in the drawings. However, such 

terms are understood aa not bain9 limiting in any fashion, 

it beinq understood that the system c~ the invention is 

omni-directional in use and applications as is well known 

in the electrical connector art. In addition, while only 

~ive contact pads 18 are shewn on top surface 16a ot the 

circuit board (alonq with a similar number of contact pads 

on th• opposite aide at the board and a •imilar nwab•r ot 

terminals on connector asaembly 12, aa described 

hereinafter); the invention i• equally applicable and haa 

l11i1iiii1~;r 
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di•tinct: advanta9ea in high density electrical connectors 

havinq •igniticant numbers ot contact pads and terminal• in 

a atl:'addl• mount con·~ iqurat:icn. 

Connector ••••mbl.y 12 includes a unitarily lllolded 

dielectric housing, generally da•i9llat.ed 20, which includes 

· a front matinq end 22 and a rear straddle mount face 24. 

The frcnt matin9 end can be o~ a variety ot eontigurations 

tor utinq with an appropriate complementary connector (nat 

shown). A pair ot integral, flexible latch arms 28 project 

rearwardly ot housing 20 at opposite ands thereof. Eaeh 
latcn arm has an inwardly directed latch hook 26a tor 
latchin9 angaqement with circuit board 16 when the board is 

mated ·with t:h• connector aaaembly, as deacri'bed 

hereina:ter. A pair of board positioning and CJUiding 

.§. Dlock• 28 proj•ct rearwardly from straddle mount tace 24 of 

housing 20, spaced inwardly of latch arms 26. Generally, 

blocks 28 define slots, as at 30, tor receivinq edge 14 of 

circuit beard 16. 

A plu~ality of terminal• are mounted in houainq 

U2. 20. 'l'he teriainals include mating portions (not Bhown) 

project.inc; into mating portion 22 ot the housing- for 

interconnection with matinq terminals of the complmnent.ary 

connector. Generally, the terminal• are mounted in the 

houainq in an array to present two rows of solder tail 

~ portions of the terminals projectinq raarwardly of straddle 

mount face 24 of t~e housinq. More particularly, a tir•t 

(top) row or aoldar tails 32 are shown in Figure 1 s~aced 

above a second (bottom) row ot •older tails 34 projecting 

fr01a straddle mount tace 24. ~he two row• of solder tails 

l.Q. define a slo~ or an elongate beard-receiving mouth 36 (Fiq. 

lA) for receivin9 adq• 14 of circuit beard 16. Such soldar 

tail• 32 and 34 are sufficiently resilient so as to 

compensate tar any variations in the aur~ace or th• circuit 
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beard. which c:an result in 1!ha solder tails not being 

coplanar with the •urfac•• ot the circuit board. 

Betore proceedin9 ta a ma~• detailed daac~iptian 

Of tna invention aa best depicted in fiqurea 3A•3C, a 

comparison between Figures 1 and 2 should be made. It can 

l:>e ••en in Piqure 1 that circuit beard lS is canted or 

an9led relative to connector assembly 12. This datines a 

tirst anqular orientation of insertion o~ the board into 

a lots 30 ot positioning and guidin9 blocks 28. and the 

elonqat• mouth 3S detined between th• two rows or solder 

tail• 32 and 34. The circuit board is inserted 9enerally 

in the direction o'! arrow ''A" in Fiqures 1 and 3B. Once 

the circuit board 1• tully in••rted into the connector 

asseml:>ly, the circuit board is rotated downwardly in tha 

direction of arrow 11811 (Fiq. 2) to a second anqular 

orientation relative to the connector assembly. This 

second anr:rular orientation is shown in Fiqure 2, as well as 

in Fiqura 4. In th• second anraular orientation, latch 

hooka 26a ot flexible latch arms 26 snap over the top taca 

16& ot the circuit board. tor securinq the board against 

rotation trom ita second angular orientation. It can be 

seen that top surtacea 26b of the latch ho~ks ara anqled to 

provide camminq surtacas tor en;aqamant by the aide edges 

of the circuit board to bias latch arms 26 outwardly until 

hooks 25a snap aqainat the top aur:tace of the circuit 

beard. 
Reference now ia made ta the sequential views of 

PiC)Ures 3A-3C which show the sequence of insertion of 

circuit board 16 into connector assembly 12, and 

particularly into slot• 30 of board poaitioninq and quidinq 

blocks 28, as well aa into the elongate board-receiving 

mouth 36 (Fi;. 3A) between the upper row of terminals 32 

and the lower row at terminal• 34. 
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Before proceedin9 with a daacription ot the 
inse:r:tion sequence, ·. there are certain details visible in 
7iqures 3A-3C which are not vi•ible in Fic;iures 1 and 2. 
?irst, it can be seen that a •acond row ot contact pad• 38 

~ are on bottom taca l6b of circuit board 16. Like contact 
pads 18 on top tace l6a ot the circuit board, the bottom 
contact pads are ralati vely spaced in _a row generally 
parallel to the edge of the board. However, it should be 
noted that, whereas the row ot contact pads is are adjacent 
the edqa ot. the board, contact pads 38 are spaced inwardly 
cf th• ed9e o~ the board. 

Second, slots 30 in positioning and quidinq 
blocks 28 are de!ined by upper and lower anqlad aurtacas 40 
and 42 (Fig. 1), respectively. 'l'he distance between anc;iled 

ll surtacea 40 and 42 ( i. a., the width ot slots JO) is 
slightly lasa than the width or mouth 3 6 between · the 
terminal•. Th•retore, as the board. is inserted into the 
slot/mouth configuration in its tirst anqular orientation 
(Fi9s. land 3.A), the contact pads on the board, alon9 with 
mo•t of th• solder paste on th• contact pads, cannot en9a9e 
the terminals which, otherwise, would result in substantial 
wipin9 away ot the aoldar past•. 

'l'hird, each ot the terminals 32 in th• upper row 
thereof includes a contact portion 32a, and each of the 

~ terminals 34 in th• lower row thereof includes a contact 
portion 34a. It can be aeen that these contact portions 
are qenerally planar, -vertically spaced and horizontally 
parallel, with contact portions 32a ot the upper row of 
terminals 32 being located nearer to straddle mount tac• 24 
of housinq 12 than contact portions J4a of the lower row of 
terminal• 34. 

With the above specitics, raterence now is made 
to Fi9ure 3A, wherein it can be seen that circuit board 16 
i• in it• tir•t angular orientation and about to be 
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inserted into alota 30 in positioninq and alignin9 blocks 
28 and into mouth 36 between the upper and lower rows ot 
term.inal• 32 and 34, r••pectively. It can be •••n that 
upper angled surface 40 of block 28, which detinas the top 
o~ each slot 30, i• generally parallel to thia first 

. angular orientation of the bo•rd. Th• same is true for the 
lower angled surface 42 (Pig. 1) which defines the botto~ 
ot the slot in aach positioning and aligning bloek. 

Rafarring next to FiCJUr• 3B, circuit beard 16 is 
inserted. into slot 3 o and. mou~ 3 6 C Fiqure 3A) in the 

direction ot arrow "A" until the adqe of the board enqagea 
abutment surfaces 41 ct the positioninq and aligning blocks 
28. Th• board still is in it• fir•t An9Ular orientation. 
However, it •hould be noted that the solder paste on upper 

i contact pada 18 ha• not subs~ant1ally .en9aqed contact 
portions 32a of upper solder tails 32, and the solder pa•te 
39 on lower contact pada 38 has not substantially enqaqed 
contact portions 34a ot lower solder tails 34. Therefore, 
tha aolder paste which has been applied to contact pads 18 

2 and 38 does not qet wiped away from the contact pads during 
insertion o~ the circuit board into the connector assembly. 
Thi• is dua to th• low or zero insertion force desiqn of 

the connector assembly. In other words, the solder paste 
will not be wiped away ao long as the solder paste is no 
thicker than a predetermined thickness. If the pasta is 
thicker, only a· certain amount will be wiped away leavinq 
an amount equal to th• predetermined thickneaa. 

Laatly, raferrinq to Pigure 3C, once th• circuit 
board is fully inserted to the po•ition snown in Pigure 3B, 
with adqe 14 of the circuit board abuttinq against surfaces 
41 c~ block• 28, the circuit board is rotated downwardly in 
the direction ot arrow "B" to its second angular 
orientation •• described al:>Ova in relation to Figure 2. In 
thi• aacond &nCJUlar orientation, it aan b~ •••n that aolder 
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pasta on tha upper contact pad• 18 have been rotated or 
pivoted upwa~dly into engagement· with contact portions 32a 
ot upper solder tails 32, and solder past• on the lower 
contact pads 38 have been rotated or pivoted downwardly 
into en9a9ement with contact portions 34a ot solder taila 
34. It also can be •••n that circuit board 16 has been 
latched beneath latch hooks 26a of flexible latch arms 26. 
Since the solder pa•te has net been wiped rrom the contact 
pada, the •older pasta remains in interfaca areas at and 

!l immed1atal.y about each contact pad and it• re•pective 
solder tail. 

Referring to Pigure 7, the critical aiza 
relationship can b• seen. Por example, t.ha di•tance 
between upper anqled surface 40 and lower anqled surface 
42, deaiC)nated by arrow "G", is smaller than th• dis~ance 
between 1:hose portion• of 'the terminal ·32 and 34, 
deaiqnated by arrow "ff", in the same direction. The 
thickness of a printed circuit board 16 is designated by 
arrow "J11 and the minimum thickness from an acceptable 

~ amount ot sold•r paste 19 on contact pad 18 to th• aolder 
paate 39 on contact pad 18 to the solder past 39 on contact 
pad 38 is designated by arrow "I". Since upper and lower 
angled surfaces 40 and 42 contact a portion of the circuit 
board adjacent the edqes (Fig. 2) iec and 16d ot the board 

~ le and not the contact pads havinq •older paste thereon, 
distance HG" is equal to ·or greater than distance "J". In 
order to prevent the solder paste tram being wiped otf the 
raap•ctive contact pads, cli•tance "H" is qreater than or 
equal to distance "In. once circuit board 16 is rotated to 
it• second orientation, as shown in Figure 3c, th• contact 
portions 32a and 34a ot the terminals must contact the 
solder pasta. Accordingly, distance "F" must be leas than 
distance "I" and is preferably greater than distance "J". 
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riqures 5 and 6A-ec show an alternate embod.im.n~ 
of the invention which, generally, includes second latch 
mean• operatively aaaociatad between the connector assembly 

hou•in9 and the circuit board for securinc; the circuit 

~card againat pulling cut ot th• connector aaaembly, i.e., 

out ot th• mouth between the two rowa of solder tails 32 
and 34. In addition, the aecond latch could be part of 

;round circuitry. Oth•?'.Wiaa, the electrical connector and 

the circuit ]:)card ara substantially identical to that 

described above and shown in PiCJUr•• 1-4, and like 
reference numarala have bean applied to indicate like 

components in relation to those tiquras. 
Hore particularly, raterrinq first to Fiqure 5, 

a pair ot second latch arms 50 project outwardly or 
rearwardly from the bottom ot board positioning and 
aligninq blocks 2a. Tha latch arms have upwardly 
projecting latch tongues 52. Referrinq to Figures 6A-6C~ 
circuit board 16 has a pair of openings or holes 54 tor 

receivin9 latch tonguaa 52. 
When the circuit board shown in FiCJUr•• 6A-6C is 

inserted into connector assembly 12 as described above in 
relation to Piqure~ 3A-3C, and the circuit board is moved 
rrcm ita rirst an(JUlar orientation (Fig. 6B) to ita second 
anCJUlar orientation (Fi9. 6C), in the direction of arrow 
''B", latch tongues 52 move into holes 54 in the circuit 

beard and prevent the circuit board from being pulled out 
of the connector asaembly in the direction of arrow "0" 
(Piq. &C). Tharetore, the combination of latch hooks 26a 
and latch tongues 52 secure th• circuit board aqainst 

rotation trom its second anqular orientation and also 
secures the circuit board aqainst pullinq out of the mouth 
~tween the two rows ot solder tai la and out of the 
connector a••embly. In addition, the int.eren9a9ement 

between the tongues !52 and holes 54 also serves to properly 

·-------­-- ----
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align, in a direction parallel tc th• lonqitudinal axis ot 
th• mouth. 35, th• terminals with t.~•ir reapactiva contact 
pad•. 

P'iCJU?'•• SA-SD •how •till another alternate 
embodiment ot the invent.ion. such embodiment is •imilar to 
that shown in Fi9uraa 1-4 but with e ditferent latch 
structure. Accordingly, like reference numerals have been 
applied to indicate like components in relation to those 

f 1~··· 
More particularly, the l•t.ch hocks 26a ot Piqurea 

1-4 have been modified to further act as an additional 
laad•in surraca to aaaiat in th• inaertion of th• printed 
circuit board l~. As can be seen, the top surface 60 ot 
tha latch hook• include an upper portion 62 adjacent latch 
ar•a 2 6 that is generally in tha plane ot lower anqlec! 
surface 42 and generally parallel to the plane of upper 
an;led aurtace 40. 

In aaamnbly, tha circuit board 16 is initially 
inserted into mouth 64 bet.ween latch hook 26a and upper 
an;lad aurfaca 40 and oriantad so that th• board slides 
alon9 tha upper angled surfaces 40 and tbe upper portions 
62 of the latch hooks. A• the board 16 ia inserted 
~urther, the leadinq edqe 14 of the board eventually slides 
into slot 30 and mouth 36. It the board is not maintained 

~ qanerally against th• upper anqled surface 40 1 th• leading 
edge of the board will contact positioning and aliqnin9 
bloek 28 and slide therealonq until entering th• slot 30 

and mouth 36. If desired, the opening of the slot JO in 
positioning and ali9nin9 blocks could l:la tapered with a 

.!Q. lead-in surtace ta facilitate insertion of a circuit board. 
Fiqurea 9A•90 ahow a further alternate 8Jnl:,odiaant 

ot the invention. Such alternate embodiment i• similar to 
tho•• •hewn in Figures i-a, but again with a ditterent 
latch structure. Accordingly, like reference numerals have 

··-----·--- ---·---
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aqain been applied to indicate like components in relation 
ta tho•• figures. 

Tb• pl••tic latch•• of Fi;ur•• l-7 
eliminated and replaced with metal latches 

have been 
ind1catad. 

generally at 66. Such latches are preferably formed ot 
sheet metal material although alternative material• could 
be utilized. 'l'ha latches 66 include a latch book portion 
68 and resilient latch arms 70. The latch hook 68 includes 
tapered. top surtacea 72 that provide a camminq surtace tor 
anqaqement by the side edqes 1ec,1ed ot the circuit board 
in order to force the latch hook 68 and latch arms 70 
outwardly until the side edges of the circuic board pass 
the lower adqe ot tapered surtace 72. A~ such point, the 
lateh hook 68 and latch arm 70 return to their undetlectad 
positions and the board engagement surtace 74 at the latch 
hook angaqes the top surface l!a of the circuit board in 
order to maintain it in position. The solder tails 32 and 
J 4 of the terminals are then soldered to the printed 
circuit board aa ia known in th• art. 

~be embodiment shown in Fi;urea 9A-9C include a 
shield 76 extending around tha tront ma~ing e~d 22 of the 
dielectric housinq 20 as is known in the art. As is more 
clearly shown in Pigura 9C, the resilient arm 70 of latch 
56 ia integrally formed with shield 76. As a result, if 
desired, th• latch 66 could form part of a ground circuit 
by contactinq a pad on the printed circuit board that is 
designated ae part of the 9round circuit. 

The alternative latch design shown in Fiqure 90 

is identical to that of Figures 9A-9C except that the latch 
arm 70 is not integrally formed with shell 76. Instead, 
projections 78 •xtend out cf the sidewall 80 cf houai~9 20 
in order to create an opening in which the latch arm 70 is 
received. Other desiqna could be utilized such as 

------ --
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•:xtendin9 ~be •idawall outward and creatinq a cavity into 
which tha latch arm is inaarted. 

Ratarrin9 now to Fiqure lOA, a moditied vei-aion 
or th• connector ia provided and deaiqnatad qanarally at 
85. · Sucb eml:>odimant i• •imilar to that shown in Figures l­
g but eliminates any type ot latch structure and thus 
reaulta in a cannactar that is narrower when compared to 
the connectors of Figures 1•9. Li~e components of 
connector BS are indicated with like reference numeral$ in 
relation to Figure• 1•9. 

In order to eliminate the latch structure trom 
the connector, a fixture, indicated generally at 88, · i• 
provided. Sueh tixture includes a main body 90 having a 
cavity 92 into which the front matinq end 22 of! the 
connector 86 is inserted. Such fixture is preferably aada 
of metal in order to increase its durability although it 
could be manufactured ot a durable plastic. A pair ct 
board pcsitioning and quiding block• 94 extend rearwardly 
from bloclc 90 and are identical to the board positioning 
and quiding J:tlock·• 28 of the connector Shown in Fiqurea 1-9 
except they are positioned on th• fixture rather than the 
connector. · A pair of resilient latches, indicated 
9enerally at 96, al•o extend raarwardly in order to hold a 
printed circuit board in po•ition prior to soldarinq. 
Inasmuch aa the board positioning and 9uidin9 blocks 94 as 
well as the latches 96 are identical to those of Figures 
9A-9D except tor being positioned on th• fixture as rather 
than the connector, like numeral• have been applied to 
indicat• like components in relation to those f igur••· 

In operation, the connector 86 is first 
pcsitioned with i~s front matinq end 22 pcaitioned within 

eevity 92 •• is shown in F19Ure 108. A printed circuit 
board with solder pasta already applied to its contact pad• 
ia inaarted into the connector and t1xtura assembly at a 

-----·-
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t irat angular orientation aa Shown in Figure lOC and as 
discuaaed above. The printed circuit board is then rotated 
to a second, horizontal orientation.•• snown in Pigur• 100 
and alao diacuaaad above. At such time, thermal anergy is 
applied in order to retlow th• aoldar paste so as to create 
a solder interconnection ~etween th• contact pads on the 
circuit board and the solder tails of the terminals. After 
completing auch soldering precess, the connector and board 
aaamnbly llaY be tested whil• •till in the fixture or merely 
removed tor further processing or assembly with other 
coapcnanta. 

While not shown, connector SS could include the 
latches thereon rather than on tba fixture as, :but: with tha 
guide block• go still positioned on the tixture. In the 
alternative, th• fixutre could remain unchanged from that 
shown but th• connector 86 is modified to include the latch 
arms 50 and latch tongues 52 •hown in Figura• 5 and 6. 

It will be under•tood that the invention may be 
embodied in other apecitic forms without departinq from the 
spirit or central characteristic• th•reaf. Th• present 
examples and em~imenta, therefore, are to ba conaidared 
in all reapacta as illustrative and not restrictive, and 
the invent.ion is not to ):)e limited to the details given 
herein. 
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CLAIMS 

1. In an electrical connector (12) tor aurtace 

mount solderinq alon9 oppoaite face• (l6a, l&b) ot an ed9e 
(14) of a circuit board in a atraddla mount contiquration, 

said connector beinq adapted to permit the application ot 
solder pasta to contact pads (18, 38) on opposite tacas ct 

the circuit board prior to positioninq the circuit board in 

said straddle mount configuration and subsequently 
positioninq the circuit board in th• straddl• mount 

configuration without substantially wipinq away the solder 
past• (19, 39) from the contact pads, said contact pads 

being adapted to receive solder paste thereon; 
said circuit board (16) having a pair of 

parallel, qanera11y planar faces (16a, 16b), each face 

including a plurality of contact pads ( 18, 3·a) positioned 

thereon in a row alonq and 9enerally parallel to. said edge. 
(14); 

said connector having a dielectric housin9 (20) 

including a straddle mount face (24) tqr receivinq the edge 

.2.!2 ot the circuit board thereat; 
a plurality ot terminals mounted in said housing 

with a solder tail (32, 34) of each terminal beinq 
positioned adjacent said straddle mount tace (24) tor 

permanent soldering to a respective one ot said contact 

. ll pads when said circuit board is positioned at said straddle 

mount tace in a straddle mount conf i9'1ration, said. solder 
tails beinq positioned in tirst and second parallel rows to 

datine a slot (36) therebetwean, each row bein9 qenerally 
aligned with a lonqitudinal axis o~ said connector, the 
housing and the terminals being configured to receive the 
edqe ot the circuit board in said slot without 

substantially wipin9 away solder paste applied to said 
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contact pad.a prior tQ insertion ot said ed9e into said 

•lot; 
characterized in that: 
the hou•in9 (20) and the solder tails (32, 34} or 

~ the terminals are ccntigured so that the ed9e ot said 

circuit board can be in••rted at a tirat angular 
orientation relative to the housin9 with zero contact force 

between the solder tail• and the contact pads, said bousinq 
and. tarminala being adapted to permit the circuit board to 

Q. be rotated to a seco_nd angular orientation relative to the 

houain; wherein aaid solder tails contact solder pa•t• 

applied to their respective contact pads on the circuit 

board; 
aaid connector haa latch means (26) !or aecurinq 

the circuit board at the second angular orientation and 

further include first and second oppositely facinq guide 

surfaces (40, 62) tor dafinin9 said first angular 

orientation, ona of said CJUid• surfaces (62) being 

positioned on said latch means; 
whereby solder pasta can be applied to the 

contact pad• ot th• c.ircui t board prior to insertion 

tharaot into aaid slot, said edge of the circuit board can 

be inserted into said slot between th• f irat and second 

rows ct solder . tails at said t irat anqular orian.taticn 

~ without substantially wiping away said solder paste from 

said contact pada, and said circuit board can be rotated to 

its second angular orientation whereat it is secured in 

order to peZ'llli t soldering of aaid solder tails to their 

reapectiv• contact pads. 

-·--·----- -----· --- ·-·--------
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~~ The •lactrical connector of claim 1 wherein 
•aid hc:Nainq connector turthar include• a third qu1d• 
surfac. {~2) p •aid third guide aurfac:a bainq 9enerally 
copl·anar Vi.th said c;uida surface positioned on •&id lat.ch 
mean•. 

3 • Tha electrical connector ot claim 1 wherein 
each soldar tail (32) ot said firat row at solder tails has 
a •alder ~ (32a) tor solderinq to the contact pads (18) 
on one (15&) ot said tac•• ot the circuit board, each 
aolder tail (34) of •aid second row ot solder tail• ha• a 
solder area (34a) for soldering to the contact pads (38) on 
th• other (1Sb) ot •aid tacaa ot the circuit board, and the 
solder areaa of aaid f ira~ row ot solder tails is off sat 
fro• the solder areas of aaid second row of solder tails in 
a direction away tram said straddle mount tace parallel to 
th• plane of the circuit board when •aid circuit board is 
in its second angular orientation. 

4. Tha electrical connector cf claim 1 wherein 
the plane defined by said first guide surt'ace (40) is 
adjacent said tirst row ot solder tails (32). and the plane 
defined by said second CJUid• surtace (62) is .adjacent said 
second row of solder tail• (34), said fir•t row of solder 
tail• beinq positioned relative to said first guide surface 
to prevent. the solder paste applied to said solder pad.a 
adjacent said tir•t row at · solder tails tram being 
sUbatan~ially wiped away as said circuit board is in•arted 
into •aid •lot in •aid tirat orientation. 

5. The electrical connector ot claim 1 wherein 
said houaln9 includes fir•t and second oppositely facing 
quid• surfaces adjacent eaeh end of said straddle mount 
face. 
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6. 1. method for surface mount •oldarin; an 
electrical connector (10) along oppo•ita faces (l6a, 16b) 
ot an edqe (14) ot a circuit board (1~) in a straddle mcunt 
conti;uration DY applying the •older pasta to contact pads 
(18, 31) ot the circuit board prior to pcaitioninq th• 

circuit board in said straddle mount conriquration and 
subsequently poaitionin9 th• circuit board in th• straddle 
•cunt contiquration without substantially wipinq away the 
solder paste from the contact pads, comprising the steps 
of: 

providinq a circuit board (16) having a pair ot 
parallel, generally planar faces ( 16a, l6b) , each 
face 1ncludinq a plurality of contact pads (18, 38) 

positioned thereon in a row alonq and generally 
parallel to •aid •dq•r 

applying solder pasta (19, 39) to said contact 
pads of aaid circuit board; 

providinq an alaotrioal connector (10) having a 
dielectric housinCJ (20) including a straddle mount 
tace (24) for receivin9 th• edge of the circuit board 
thereat, and a plurality of terminals mounted in said 
housing with a solder tail (32, 34) of each terminal 
being poaitioned adjacent ••id straddle mount face for 
permanent soldaring to a raapective one of said 

contact pads when said circuit board is positioned at 
aaid straddle mount face in a straddle mount 
contiCjJUration, said solder tail• being positioned in 
first and second parallel rows to def in• a slot (36) 

therebetween, each row being generally aliqned with a 
longitudinal axis ot said connector, the housing and 
th• terminals being conf ic;rurad to receive th• edge o~ 
the circuit board in said slot at a first angular 
orientation relative to the housing with minimal 
contact force between the solder tails and the contact 
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pad•, and to permit the circuit board to be rotated to 
• second anqular ori•ntation relative to the housing 
wher•in said •older tails ccntaet sold•r paste applied 
to their r••pectiva contact pad• on the circuit board7 

providinq a fixture (88) having mean• fer 
ral•a•ably retaining said connector, and means (96) 

tor raleasably latchinq •aic:l circuit board at said 
second anqular orientation; 

securing •aid connector to said f ixture1 
in•ertin9 said circuit board into said slot at 

said tirat angular orientation relative to the housing 
with minimal contact force between the &older tail• 
and th• contact pads; 

rotatinq the circuit board ta said second angular 
orientation relative to the housing wherein said 
solder tails cont.act aoldar paste applied to their 
respective contact pada on the circuit board1 

aecurinq aai4 circuit board at said ••ccnd 
angular orientation with •aid latching means; 

applying thermal enar;y to retlow th• solder 
paste on said contact pads in order to solder said 
solder tails to said contact pad•; and 

removinq said connector with said circuit board 
soldered thereto from said tixture. 

7. The method ot claim 6 further includinq 
providin9 said fixture with a mouth contic;ured to allow the 
circuit board to move between said first and second 
oriant.atians, said mouth having first surtaca tar 9Uidinq 
the board during insertion in ita first orientation and 
slidinq said circuit card along said tirst surface in said 
tirst orientation to insert said. circuit card into said 
slot. 

r-·--. -
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a. '?h• 11ethod. ·of claim 6 wherein said fixture 
include• a connector rece~vin9 cavity (92) and said 
connector aacur in9 step includes insertinq a. pert ion ct 
said connector within said cavity. 

9. A fixture (88) ror securing an electric 
connector (10) durinq surface mount soldering along 
opposit.a tac•• (16a, 15b) of an edqe (14) of a circuit 
board (16) in an edge straddling configuration, the circuit 
board having a plurality ot contact pads (18, 38) spaced 

i,g, along oppo•ite taces ot the board near th• edqe thereat, 
the connector includinq a dielectric housinq (20) and a 
plurality ot terminals mounted on the housing with solder 
tails (32, 34) aligned 9enera11y in first and second rows 
to define an elongate board-receiving mouth (35) tor 

1.5. ~eceiving the ed;e of th• circuit board, the contact pads 
ot the circuit board being adapted to receive solder paste 
(19, 39) thereon prior to insertion ot the board into the 
mouth between the tirst and second rows of solder tails, 
and the solder tails of said terminals bainq conf.igured tor 
receivinq the circuit board at a first angular orientation 
wherain minimal contact ~orca is effected between · the 
solder tails and the solder past• applied to the contact 
pads to prevent su~stantial wiping away of t.he solder paste 
t'rom the contact pads and a second angular oi-1entation 
wherein the solder tail• are positioned adjacent their 
respective contact pads and the solder paste remains in ·an 
interface area at each contact pad. and its respective 
solder tail, said fixture comprising: 

means (92) for releaaably· retaining said connect.or 
whila inserting said circuit board into said connector and 
soldering •aid •older tails to said contact pads; and 

mean• (96)for releasa~ly latchinq said circuit 1'oard 
at said second angular orientation in order to maintain 

---·--· - ---· ·---·· 
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s.aicl connector and circuit board in poaition to permit 
solderinq •aid solder tails to said contact pads. 

lO. The tixtur• ot claim 9 further includin9 a 
bOdy having a connector receivin9 cavity (92) tcr raceivinq 
aaid connactor therein. 

11. lfh• tixtur• of claim 10 wherein •&id fixture 

further includes guides position•d at opposite ends of aaid 
connector receivinq cavity definin9 said :tirat an9Ular 
orientation. 

12. The fixture of claim 11 wherein each said 
guide mean• includ.ee first and second oppositely facing 
quid• surfaces (40, 42). 

13. The fixture of claim 12 wherein the diatance 
CH) along a line perpendicular to said tirst angular 
orientation between th• solder tails at said first and 
second rows of terminal• i• greater than tha distance (G) 
alonq a line perpendicular to aaid :f irat angular 
orientation· between the plane defined by said tirst quide 
•urtace ( 4 o) and ~· plane defined by aaid second CJUid• 
surface (42), whereby suet\ contiguration pravanta the 
aoldar paste appliad to said solder pads adjacent •aid 

f ir•t row of solder tails from beinq substantially wiped 
away as said circuit Doard is inserted into said alot in 
said first orientation. 

14. Tha fixture ot claim 9 wherein said tixture 
further includes guide mean• def ininq said tirst angular 
orientation. 
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15. Th• tixt\U"e ot claim 14 wherein said CJUide 
•••n• includes first and second appositely tacing guide 
•~~acaa (40, 42). 

16. The fixture ot claim 1!5 wherein the diatanca 
· (B} alanq a line perpendicular ta said first anqular 
orientation betw••n the solder tail• ot said first and 
second rows cf terminals is greater than the di•tanca (G) 

along a line perpendicular to said first •ngular 
orientation between t.he plane detined by said tirst guide 
aurtace (40) and th• plane defined by said second guide 
surface (42), whereby such configuration prevaJtts the 
solder paste applied to said solder pads adjacent said 
tirst row ot solder tail• trom beinq substantially wiped 
away as said circuit board is inserted into said slot in 
said first orientation. 

17. In an electrical connector (10) tor aurface 
mount soldering alon9 opposite tacea (16a, 16b) ot an edge 
(14) of a circuit board (16) in a straddle mount 
oontic;uratlon, said connector beinq adapted to permit t~e 
application of solder paste (19, 39) to contact pad• {1.8, 
38) on oppo•i te taces o~ the circuit board prior to 
po•itioninq the circuit board in said straddle mount 
ccnfi9uration and subsequently _positioning the circuit 
board. in the straddle mount configuration without 
aUbstantially wiping away the solder paste from the contact 
pada, said contact pads being adapted ta receive solder 
paste thereon, said circuit board havinq a pair of 
parallel, qanerally planar races, each face includin9 a 
plurality ct contact pada positioned thereon in a row along 
and generally parallel to said edge; 

.. --------·------· 
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•aid connector havinq a dialect.r1c hauainq (20) 
includinq a atraddl• mount face (24). tor receiving the edge 
ot th• c1rcu11: board th•t-ea't; 

a plurality ot terminal• mountad in said houaing 
with a solder tail (32, 34) of each tarminal being 
poeitioned adjacent said •traddle mount face tor permanent 
solderinq to a respective one of· said contact pads when 
said circuit board 1s positicnad at aaid seraddle mount 
lace in a •traddle mount conficauration, said solder tails 

.ll being positioned in first and second parallel rows to 
define a alot therabetween, each row beinq qenerally 
aligned with a longitudinal axis ot said connector, the 
housing and· the terminal• being configured ta receive the 

edge of the circuit board in said alot without 
substantially wiping away solder paste applied to said 
contact pads prior to insertion ot said adq• into said 
•lot; 

charactrized in that: 
the housinq and the solder tails ot the terminals 

ara conf igurad so that the edge of said circuit board can 
Joe in••rted at a first anqular orientation relative to tha 
housing with zero contact force batwean the solder tails 
and the contact pads, said houainq and terminals are 
adapted to permit· the circuit board to Joe rctatacl to a 
second angular orientation relative to the housing wherein 
said solder tail• contact solder paste applied to their 
reapectiv• contact pad• on th• circuit beard; and 

?:eailient, metal latch means (66) mounted on said 
hou•inq tar securing" the circuit board at said second 
angular orientation; 

whereby aolda~ pa•t• can be applied to the 
contact pad• ot the circuit board prior to insertion 
theraot into said slot, eaid edqa ot the 'circuit board can 
be inaerted into •aid slot between the first and •aoond 

------------ -
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rows ot •elder tails at said tirst anqular orientation 
wi~hout sub•tantially wipinq away said aalder pa•t• tram 
•aid oontact pads, and said circuit board can be rotated to 
it• second anqular orientation whereat it ia secured in 

S. order to parm.i t soldarinq of aaid solder tails to their · 
r••p•ctiva contact pa4a. 

18. The electrical cannector of claim 17 each 
solder tail (32) of said first row ot solder tails has a 
solder area (32a) for aolderin9 to the contact pads (~B) on 
one (16a) of said faces ot the circuit board, each solder 
tail (34) of said second row of solder tails has a solder 
area (34a) tor soldering to the contact pads (38) on the 
other (l6b) of said !aces ot the circuit board, and the 
solder area• a~ said first row of solder tails is offset 
from the solder areas of said second row of solder tails in 
a direction away from said straddle mount tace parallel to 
the plane of the circuit· board ·when said circuit board is 
in its second an9ular orientation. 

19. Tb.a electrical ccnnaotcr of claim 18 further 
camprisinq guides ( 40, 42) on said housinq tor defining 
•aid tir•t angular orientation. 

20. ~he electrical connector ot claim 19 tu~ther 
compri•inq a conductive metal shield (76) surrounding a 
portion of •aid housin9 and said metal latch means is 
inte;rally formed with •aid •hield. 

21. Th• electrical connector ot claim 20 wherein 
said metal latch means is mounted in an recess in aaid 
hou•in9. 


