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IMfBOVID BITIHTJOI CJIABACTIBISTICS 

Bac;k9round pf the Inyentiqn 

The present invention relates qenerally to electrical 
connectors of re&Suc::ed. size, and more particularly to 

surface mount miniature connector aaaamblies with improved 
means for holding the components of the connector assembly 

toqether. 
The trend of the electronics industry is to constantly 

reduce the size of electronic devices. Many electronic 
devices rely upon circuitry formed upon various printed 

circuit boards. These printed circuit boards must be 

joined together with connectors in a manner to affecti_vely 

20 and reliably interconnect the circuits on one circuit board 

to the circuits on· another circuit beard. 

In order to permit the connection of two circuit 

boards in parallel planes and to reduce the size of_ 
electronic devices, the connector industry developed the 

25 surface mount connector. A typical surface mount connector 

utilizes a plug-type male connector .component that unites 

with an opposing receptacle-type, or female connector 
component. Both connector components are of low profile, 

allowing the circuit boards to be closely spaced to each 

Jo other. When the connector components are enqa9ed to9ether, 

the mating terminals of the connector components form an 

electrical connection between the circuits of the two 

circuit boards. 
It is desirable to retain the connector components in 

35 an9a9enent with each other and to fulfill their need, 

locking mechanisms have been developed for such connectors. 

The use of lockinq mechanisms that are separate from the -connector components may lead to more complex structure and 

larger sizes or connectors. When the locking mechanisms 
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are formed as part Of the connector component housings r 

they waste space that could be used en the connector and 

because tha mechanisms ara made entirely from plastic, such 

as that described in U.S. Patent No. S,199,884, issued 

s April 6, 1993, the lockinq mechanism will not be that 

strong. 
In some connection applications the size of the 

connector portions themselves are extremely small, in what 

is known as the "micro-miniature" range where the 

10 connectors may have length and width dimensions as small as 

approximately smm by 2mm and height dimensions as small as 

approximately 2mm. The approach in ·the industry with small 
size connectors is to utilize frictional force to hold the 
connectors together. However, such frictional forces will 

15 not always reliably resist accidental unmatinq. 

·Additionally, insertion force&· cannot ba so excessive as to 

cause difficultly in mating such.connectors. Accordingly, 

the need exists for a surface mount board to board 

connector that has a hiqh degree of mechanical integrity 

20 and · a sufficiently strong withdrawal force and a 

auff iciently light insertion force. 

The present invention is therefore directed to an 

electric connector .assembly which overcomes the 

aforementioned disadvanta9es and. assures a stable holding 

25 · force to hold the associated ~onnector components together 

no matter how small the.connector size. 

Summary of the Invention 

To attain this and other objects, an electric 

JO connector assembly constructed in accordance with the 

principles of the present invention and as exemplified by 
a first embodiment thereof comprises a pair of connector 

components, each of the components having an insulative 

housin9 and a plurality of terminals fixed to the housing 

35 and arranqad at regular intervals therein. The connector 

assembly bas a first lockinq, or retention mechanism, in 
.,. 
~~~~~~~~~~ 
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that the terminals of one ot the connector components have 

lockinq portions formed thereon that are adapted to enqaqe 
one or more catches formed on the other connector housinq 

in po1ition 10 that the one connector component terminals 

s enqa9e the other connector component catches when the two 
connector components are mated toqather with their 
terminals engaged with each other, thereby faateninq and 

retaining the connector compo~enta together. · 
In a modification of this first embodiment, ·the 

10 catc::hes may be f ormad in the housing of the other connector 

component t.o permit the lookin9 portions to diaen9age 

therefrom upon application of a suitable withdrawal force 

and the catches may be f ormad eherein to catch only 

selected terminal lockinq portions in the housing of the 

15 one connector .component. 
Another object of the present invention is to provide 

a method of makin9 an electric connector assembly which is 

deai9ned so as to provide a desired. holding force with 

which the associated connector• can be held together 

20 irrespective of the number of terminal• used or the 

condition_in which the connector assembly may be used. 

To attain this object, a ·method of makinq an electric 

connector assembly in accordance with the present invention 

permits a pair of connector housings to be mated toqether 

25 with a controlled holdinq force, each connector housing 

having an insulative housing and a plurality of terminals 

disposed therein and arranged at reqular intervals along 

the housin9, comprises the steps of: formin; at least one 

connector assembly locking portion in terminals of one of 

JO the connector components; and, forming at least one 

opposing catch in the housing of the other connector 

component at such positions that each catch will engaqe a 

selected terminal locking portion when the connector 

components are mated to9ether with their terminals anqaqed 

35 with each other. The number ot terminal locking portions, 

catches and their distribution may be determined so as to 

3 
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provide a desired strength of holdinq force with which the 
connectors may be fastened and held together. 

The lockin9 · portions of the terminals of tbe on• 
connector components are caught by the catches rormed in 

5 the other connector bouainq without fail, thereby applying 
the desired and required atren;th of holding force to the 
coupled connectors. Also, a desired level of retention 
force can be obtained by using as many locking portions as 
are required for the purpose, and a stable holdinq 

10 condition can be obtained by distributing such lockinq 
portions in an appropriate pattern for tha purpos.e. 

In another aspect of the present invention, anci as 
exemplified by a second embodiment of the invention, the 
terminals are stamped and formed from conc!ucti ve metal 

15 blanks to define on each terminal, a body portion, a 
contact portion extendinq therefrom, a lockinq portion 
extendinq and a solder tail portion extendinq therefrom, 
the contact and lockin9 portions of the terminal beinq 
spaced apart from each other to define a apace or nest 

20 tharebetwaan that receives a portion of the other connector 
component housin9 therein. In this arrangement, the 
terminal locking and contact portions oppose each other. 
The terminal lockinq · portions may be formed ~ith the 
housing en9aqement portions in a vertical fashion which 

25 further reduce the horizontal or width dimensions of the 
connector assembly. The an9a9eable terminal lockinq 
portions and the housin9 catches are qenerally arranged in 
aliqnment.vith a widthwlae axis of the connector assembly. 

It will be seen that the present invention reliably 
JO increases the mechanical inteqrity of the connection 

attained by connector& of the invention. The invention 
provides a surface mount, board-to-board connector 
assembly, or at least one component used in such an 
assembly that with a two or thr•~ component insertion force 

JS and also provides additional withdrawal force while 
ensurinq stability of the connector in the lateral 
directions. 

4 1i1lilii1iiUf 
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In the course of the following detailed 

deecription reference will be frequently made to the 

accompanyinq drawings in whi~: 
FIG. l is a cross-aectional view of one embodiment of 

an electric connector aa•embly conatructecl in accordance 

with the principles of the present invention; 
FIG. 2 is a plan view of the plug c;:onnector component 

of the electric connector assembly of FIG 1; 

10 FIG. 3 is a side elevational view of the plug 

connector component of PIG. 2 taken alonq lines· J-3 

thereof; 
PIG. 4 is an end elevational view of the pluq 

connector component of P~G. 3 taken alonq lines 4•4 

15 theraof 1 

FIG. 5 is a cross-section of the pluq connector 

component taken alonq line A•A in FIG. 3; 

FIG~ 6 . is a plan view of the receptacle connector 

component of the electric connector assembly of FIG. l; 

20 PIG. 7 is a side elevational view of the receptacle 

connector component of FIG. 6 taken along lines 7-7 

thereof; 
FIG. 8 is an end elevational view of the receptacle 

connector component of FIG. 6 taken along lines a-a 
25 thereof; 

FIG. 9 is a cross-section of the receptacle connector 

component taken alon9 line B-B of FIG. 7; 

FIG. 10 ia a perspective view of two inte:rangaqin9 

connector components that when engaged toqether make up 

JO another embodiment of a connector assembly in accordance 

with the principles of the present invention; 

FIG. 11 ia a transverse cross-sectional view of the 

two connector components of FIG. 10; and 

FIG. 12 is a transverse cross-sectional view of the 

35 connector components ot FIG. 10 engaqad together. 

5 
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Qescription pf the Pref•rt•4 lpbodim1nt1; 

Referring to the drawing&, PIGS. 1-9 illustrate a 

first embodiment of an electric connector assembly 3 

constructed in accordance with the principles of the 

5 present invention. It · can be· seen that the connector 

assembly 3 comprises a pair of connector components 4, 5 

for connectinq ona printed circuit board 1 to another 

printed circuit board 2. The plu9 connector component 4 is 

shown as fixed to the printed circuit board 1, while the 

10 racaptacle connector component 5 is shown as fixed to the 

other printed circuit board 2. 

Referring now to FIGS. 2 to 5, the pluq connector 

component 4 can be seen to include a housing 6 of an 

inaulativa material, such as plastic, and a plurality of 

lS conductive terminals 7 arranqed at reqular intervals along 

the lenqth L of the connector component 4. The terminals 

7 are arran9ed in two distinct. sets, or arrays, and are 

fixed to the insulative housing 6. The pluCJ connector 

component houainq 6 has a rectangular central portion, 

20 sbown as a pedestal 6a. The pedestal 6 i~ surrounded by a 

series of sidewalls 6c that cooperatively define a matin9 

opening 8 therebetween in which a portion 21 of the other 

connector component 5 fits. A plurality of terminal­

receivin9 slots 9 are tormad at reqular intervals 

25 lengthwise alon9 opposing sides of the rectanqular pedestal 

6-a and sidewells 6c that extend to the bottom surface 6b of 

the hous inq 6. The terminals 7 are inserted into the 

terminal slots 9 from the bottom, or back side 6b, of the 

pluq connector component h.ousinq 6. The plug connector 

30 component 4 center pedestal 6 may include, if desired, a 

substantially flat or planar top surface 46 that permits 

the plu9 connector component 4 to be assembled into a 

circuit board l with a vacuum pick and place mechanism. 

The t.op surface •& is ·preferably sufficiently broad to 

35 protect the top of the contact heads 14 from impact during 

mating with the receptacle connector which could adversely 

6 .... 
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The terminals 7 used in the pluq connector component 
4 may be formed from metal blanks in a known manner, such 
as by stamping and forming, and each terminal includes a 

5 horizontal base or body portion 7a, a contact portion 13 
having a free end 40 with a general L-ahape that exten~s 
from and is inteqrally connected to a front part of the 
terminal base portion 7a, a connector locking portion 15 
rising from t.he base portion 7a (shown at the midpoint 

10 thereof), a housing retention portion 10 rising from the 
base portion 7a and a solder tail 17 extendin9 generally 
horizontally from the rear aide of the base portion 7a. 

The contact portion 13 of the terminal h•s a contact 
head 14 formed thereon, while the locking portion 15 of the 

15 · terminal 7 has a locking head 16 projacting from its free 
end thereof. The contact head 14 and the locking head 16 
oppose each other as shown (FIC. 1) and are spaced apart 
from each other to define an intervenin9 space, or nest 42 
tharabetween. The retention portion 10 preferably includes 

20 a series or projections 12 in the form ot barbs or the.like 
formed on its opposite sides that positively engage 
opposing surfaces of the housing 6 in a known manner. As 
best seen in FIG. 1, the pluq connector component housing 
6 has a plurality of terminal-mountinq holes 11 formed 

25 therein alon9 the o~ter walls thereof, each of the mounting 
holes 11 being preferably aligned in one-to-one order with 
each terminal slot 9 in order to accommodate the retention 
portions 10 of the terminals 7. 

Each terminal 7 may be assembled in the plug connector 
JD component housing 6 by press-fitting its retention portion 

10 into the mountin9 holes 11 of the housing 6. The press­
fit enables the retention barbs· 12 of the enqagament 
portions 10 to cut into the ·op~osin9 inner walls of the 
hole 11, to positively retain the terminals 7 in their 

35 _place on the pluq connector component housinq 6. In its 
position, each terminal 7 is maintained stationary in the 

7 
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plug connector component housing·& with its contact portion 

13 and locking portion 15 racing each other, and defining 

the nest 42 that receivaa therein a portion of the other 

connector component s and __ an associated terminal 19 

s thereof. The solder tail portions 17 of the terminals 7 

extend outwardly and prefara~ly lie flush with the bottom 

aurf aoe 6b of the pluq connector component housing 6 for 

effective and reliable mounting to a mounting surface of 

the one circuit board 1. 
10 Referring now to FIGS. 6 to 9, it can be seen that the 

other connector component 5 takes the form of a receptacle 

connector and includes a insulativa housing 18 of plastic 

(commonly called "wafer") and a plurality o~ conductive 

~erminals 19 longitudinally arranqed in the housing lB at 

15 reqular intervals in two distinct sets. 'l'he rectan9ular 

housing lB is designed to mate with its counterpart housing 

6 or the plug connector 4, and as such, it includes a base 

plate 20 and a surrounding frame -or sidewalls 21. (FIG. 

9.) The receptacle terminals 19 are fixed to the sidewalls 

20 21 of the receptacle connector component housin9 18 in a 

convenient manner such as by insert molding them in the 

housing 18. 

The receptacle connector component terminals 19 are 

also preferably formed from metal blanks by stamping and 

25· forming. Each terminal 19 comprises a horizontal base or 

body portion 44, a contact portion 22 vertically extending 

therefrom and e horizontal top portion so orthogonally 

extendin9 from the contact portion 22 and adjacent the top 

edge of the sidewall 21. The contact portion 22 and the 

30 top portion 50 have outer surfaces embedded in the sidewall 

21 of the receptacle housing 5, and inner surfaces exposed. 

As bast seen in FIG. 6, the top portion includes a 

triangular retaining head 52 wit.h outer edqes 52a that 

extend outwardly of the adg•• of the top portion 50 for 

35 anchorin9 the top portion in the sidewalls 21 and prevent 

the terminal 19 a9ainst moving inwardly. The retaininq 

8 
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head 52 also has a chamfered tip 52b to facilitate mating. 
An inner corner ot an intersection 51 between the top 

portion so and the contact portion 22 includes a racUused 
reca•• 54 • 'l'ha recess is atamped in the receptacle 

5 terminal 19 before the top portion 50 is bent with respect 
to the contact portion 22 to facilitate bending. Upon 
insert moldinq the terminal l9 in the housinq 18, the 
pla•tic of the sidewall 21 fill• in the racesa 54 to forn 
a protrusion 21a. The outermost ad9e of the recess 54 

10 abuts aqainst the outermost ad9e of the protrusion 2la to 
further prevent the terminal 19 trom moving inwardly. The 
outer corner of the intersection 51 is also radiused. 

A solder tail portion 23 extancla horizontally 
from the rear of the base portion 44. The terminals 19 are 

15 preferably arran9ad .at the· same spacing as are the 
terminals 1 of the .plug connector component 6, with aach 
terminal 19 being press-fit into an associated terminal 
slot 47 formed in the receptac.le houeinq 18. In this 
orientation, the inner surface of the contact portion 22 of 

20 each terminal 19 lies flush upon the inner surface 49. As 
shown in Fiq. 1, the solder tail portion 23 ia mounted on 
a surface of the other circuit board 2. 

As best seen in FIG. 9 and in an important aspect of 
the present invention, each lonqitudinal sidewall 21 of the 

25 receptacle housing 18 has a plurality of recesses 24 formed 
on its outer surf ace which are intended to engage or 
"catch" the locking heads 16 of the terminal locking 
portions 15 of the plug connector component 4 when the plug 
and receptacle connector· components 4, 5 are mated 

30 to9ether. Al seen in FIGS. 7 &.9, each such recess 24 baa 
an abutment 25, or shoulder, formed at its topi. This 
shoulder 25 provides a surface a9ainat which the plug 
connector terminal lockin9 portion lockinq heads 16 catch 
and they cooperatively define. one mass of retaining the 

·JS connector components 4 , 5 together in an interlocked 
condition. The sidewalls 21 of the receptacle connector 
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component 5 may be alantad •• are·tlie chamfered tips 52b of 

the rataininq head 52 of the terminal 22 as shown in FIG. 

1. Top surfaces 26 ot the ai~ewalls 6c of the plug' housing 

6 and the top surface 46 of the pedestal all lie in the 

s same plane. 'l'ha sidewalls 6c ot the 'plug housing 

preferably include chamfered inner edges 28. During 

matin9, the exposed surface of the top portion 50 of 

receptacle terminal• 19 slide a1on; the planar surf aces 26 

ancl 46 and chamfered surfaces 28 cooperate with slanted 

10 aiclewalls 21 of the receptacle connector component 5 to 

quida the receptacle connector aomponent 5 into enqaqament 

with the plu9 connector 4. Additionally, the contact :head 

14 rides along the radiused outer corner or the 

interaection 51 to facilitate matinq. These features are 

15 beneficial for the blind mating enqagBllent situation in 

which the present invention is used. 

PIG. l illustrates the two plug and receptacle 

connector components 4 and 5 mated to9ether. The solder 

tail portions 17 of the terminals 7 of the plug connector 

20 component 4 are soldered :to the one printed circuit board 

l, whereas the salder tail portions 23 of the terminals 19 

ot the receptacle connector component 5 are soldered to the 

other printed circuit board 2. The matinq openinq .a of the 

plug connector component housing 6 i• positioned over the 

25 receptacle connector housinq sidewalls 21 and the two 

connector components 4, 5 ·-are pressed together into 

enqa9ament. The contace heads 14 of the plu9 connactcr 

terminal . contact portions 13 are preloaded slightly by 

their shape which extends the contact heads 14 of the 

JO terminal contact portions 13 toward the interior of the 

pluq connector component 4 due to their shape. This 

preloadin; causes the plug connector terminal contact 

portions 13, and particularly the contact beads 14 thereof, 

to fictionally en9a9e the receptacle connector terminal 

35 contact portions 22 and thereby establish an electrical 

connection between the printed circuit boards l and 2. 

10 ---··----·-
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Additionally, as saan in PIG. 1, the lockin9 heads 16 of 
the pluq connector component terminal locking portions 15 
ride upon the surfaces of the receptacle component 
•idewalls 21 until they are caught in the recesses 24 to 

s . lie against the shoulders 25 defined thereon. 
The interangagemant of the terminal lockin9 

portions 15 and the receptacle catches 24 reliably retains 
the two connector components 4 , 5 to9ether. It can be seen 
from FIG. 1 that the contact heads 14 and the locking heads 

10 16 of the terminals 7 are apaced apart from each other at 
different elevations relative to their position within the 
plug connector housing 6. This sta99era their order of 
anga9e11ent with the opposing connector component 5. First, 
the contact portions 13· of the plug connector terminals 7, 

15 particularly the contact heads 14 thereof, enqaqe the 
radiuaad outer corner of the intersection 51 of the 
·terminals 19 ot the re~aptacle connector 5. Second, the 
plug connector terminal lockin.CJ portions 15, particularly 
the lockin9 heads 16 thereof, an9aqe the chamfered tip 52b 

20 of the receptacle terminals 19 of the receptacle connector 
s. Thus, a 11 two-staqe 11 insertion action is effected. 

The two stage insertion action dilutes the 
insertion force. Because the plug terminal contact head 14 
engages the outer corner of the intersection 51 at a 

2 S different time than the pluq terminal locking head 16 
en9aqes the . chamfered tip. 521:>,. the initial enqagament 
forces do not cumulatively· operate to resist insertion, 
thereby diluting the insertion force. To further dilute 
the insertion force, the radiumed outer corner of 

JO intersection 51 and the chamfered tip 52b of the receptacle 
terminal 19 facilitate movement ot the heads 14 and 16 
toward their final insertion· position against the 
receptacle terminal concact portion 22 and the receptacle 
recess 24, respectively. 

JS The retention or- interlocking force exerted by the 
terminals 7 may be selectively chosen tor the connector 

11 -
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assembly 3 by increasing · or dacraaainq the number of 

engagements between the terminals ? and the opposinq 

connector component s. The retention force with which the 

pluq and receptacle conne~to~ component housing• are 

5 f astanad together increases aa the number of terminal 

locking portions 15 of the plug connector components 4 

increase. A da•ired retention force can be obtained by 

determining the number and distribution of these elements 

in conaideration of the overall number of terminals 7, 19 

10 used in the connector assembly 3. 'l'hia retention force is 

additionally increased by the resultant frictional forcea 

that occur between the nested terminals 7, 19. 

For one example, twenty pluq and receptacle terminals 

7 and 19 may be used to make up a single set of terminals 

15 on either of the plug and receptacle connector hou•in9s 4, 

S, and the receptacle connector housing 18 may have a like 

number of recesses 2 4 as the. number of plug terminal 

locking portions 15. For another example, when one hundred 

plug and receptacle terminal 7, l~ may make up a single set 

20 of terminals on either longitudinal side of each· of the 

plug and receptacle connector houein9s, each plug terminal 

7 may have a locking portion ·15 and a locking head 16, but 

the receptacle connect.or housing 18 may have no catch 

recesses 24, yet the intersection between the two will 

25 still provide a desired holdinq force due to friction 

between the plu9 terminal contact heads 14 of the pluq 

terminal& 1 and the receptacle terminal contact portions 

22. For still another example, between thirty to eighty 

plug and receptacle terminals 7, 19 make up a sinqla line 

30 on either lon9itudina1 side Qf each of the plug and 

receptacle connector housings, while a sequentially 

decreaain9 number of plug terminals 7 are selected in 

different location• in the plu9 housing 6 to have a locking 

head 16 formed thereon, . and . ·the· ·receptacle connector 

35 housing 18 has an equal amount. of catch recesses 24 as the 

selected plug terminals 7. The selected plug terminals and 

12 
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catch recesses are distributed along the connector 
. . . 

components so as to provide a desired retention force to 
assure the stable nesting of the plu9 and receptacle 
connectors. 

5 The required distribution of catch recesses 24 can be 
advantageously obtained by re11ovin9 the abutment 25 o_f 

selected catch recesses made in the mold of the receptacle 
connector housing 18. Production mold1 can be designed so 
as to aake a de•ired number •nd distribution of recesses in 

10 the other connector component in consideration of the 
number of terminals used in the one connector component. 
The latching of th~ ~erminals 7 with their opposing 
associated recesses 24 may be distributed lanqthwise along 
the connector component hausinga·in a manner ta assure the 

15 stable retention of the plu9 and receptacle connector 
components when mated to9ether. 

As may be understood from the above, this type of 
latching in an electric connector assembly accordinq to the 
present invention assures the even distribution of holain9 

2 o force over the mating area of the connector components. 
Also, advantaqeously a desired .· strenqth of holding force 
can be obtained, and reliable couplinq of the connector 
components is assured without requirinq any extra 
operation. Insofar as micro-miniature connectors are 

25 concerned, the present invention ·increases the overall 
mechanical inteqrity of the connector assenbly J in that 
the metal terminals 7 of the pluq connector 4 alao exert a 
frictional retention torce on the opposing connector 
component s as explained in greater detail below. The 

JO combination of the direct enqa9ement by the terminal 
lockin; portions 15 of the pluq connect~r 4 with recesses 
24, coupled with the frictional en9a9emant by the contact 
portions 13 Of the plu9 connector 4 With the contact 
portions 2 2 of the receptacle connector 5 increases the 

35 withdrawal force necessary to separate the connector 
components 4, 5 apart. 'l'hus; with this "two-staqe" 

13 --·· -----·------... 

i11ii1ttiflir 



MAR. I 0 97 4: IBPM MOLEX !NTL 630 969 1352 Nl.6324 P. 17 

PATENT 
96•225 SG 

retention capability, the likelihood of accidental unmating 
of tba connector components 4, 5 of tba connector assembly 
J and their corresponding circuit boards 1, 2 is 
aiqnificantly decreased. 

5 Turning generally now to FIGS. 10 through 12, a 
second embodiment of a connector assembly constructed in 
accordanca with the principles of the present invention is 
shown generally at 100. The connector asaembly 100 shown 
includes a surface mount male, or plug connector component 

10 102, havin9 an insulativa housing 104 and a plurality of 
terminals 106 disposed therein in two distinct eats. Bach 
sat of terminal& 106 of the plug connector component 100 is 
disposed along opposite siaas of a central pedestal 108 of 
the plug connector 102. A surface mount female, or 

15 receptacle connectar component 110, also has an insulativa 
housing 112 havinq a floor 113 and two aets of terminals 
114 disposed therein, preferably in the sidewalls 116 of 
the receptacle housinq 112, •o that they will oppose and 

contact the terminals 106 of the plu9 connector component 
20 102 when the two components 102, 110 are mated toqether as 

in FIG. 12. The top surface 127 of the plu9 pedestal 108 
is preferably planar to permit it to be·placed onto one of 
the circuit boards 133 by means of a known vacuum pick and 
place mechanism. Moreover, as shown in Figure 11, the top 

25 · surface 127 ·is preferably sufficiently broad to protect 
contact heads 121• from impact by the receptacle connector 
component 110 during mating. Furthermore, the top surface 
127 baa radiused- ed9es 127a to facilitate 11\ating with the 
receptacle connector component 110. 

JO The terminals ·106 of the plu9· connector component 
102 differ sliqhtly from the terminals 7 ot the first 
embodiment described above with respect to the disposition 
of tbe terminal lockin9 portion relative to the terminal 
housing en9a9ament portion. As shown in FIGS. 11 and 12, 

35 each terminal 106 of this second embodiment includes a 
horizontal base or body portion 120, a contact portion 121 

14 
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extending upwardly therefrom in a cantilevered fashion, a 

solder tail portion 122 extandinq out of the pluq connector 

housing 104, a pluq connector housing retention portion 123 

rising from the base portion ·120, and an opposing connector 

5 housing locking portion 124 extending upwardly from the 

retention portion 123, also in a cantilevered fashion. A 

junction between tbe tail portion 122 and the body portion 

l2D includes a notch to resist the wicking of ·solder up the. 

terminal 106 and affecting the housing 104. The contact 

10 and locking portion 121, 124 .. are spaced apart from each 

other and daf ine a neat 125 tharabatween that receives a 

sidewall 116 or an opposing receptacle connector housing 

112 therein when the two conna~or component& 102, 110 are 

mated toqethar as shown in FIG. 12. 
15 The pluq connector terminals 106 are mounted in 

a plurality of terminal-rac•ivinq cavities 128 formed in 

the pluq connector houeinq .104. Theme cavities 128 are 

spaced apart lenqthwise alonq the interior portion of the 

plug connector component 102 .and communicate with 

20 receptacle-receiving channels 129 defined therein. These 

ca vi ties 128 may be considered as having two distinct 

portions 12sa·, 12Bb. The one portion l28a of each cavity 

128 is formed primarily in the sidewalls 105 of the plug 

connector housin9 104 to receive both the housing retention 

25 portion 123 and the locking portions 124 of each terminal 

106. Tbe other portion 128b is formed primarily in the 

pedestal 108 of· the plug connector 102 to receive the 

terminal contact portion 121. 
The receptacle connector component 110 has a 

30 plurality of conductive metal terminals 114. Each terminal 

has a vertical contact portion ·.115 with an outer surface 

embedded in the receptacle sidewall 116 and an inner 

surf ace exposed. 
supported from 

Inner·· surfaces of these portions are 

the inside durinq · inaert. molding. 

JS Therefore, the_ inner surface• of these portions preferably 

lie flush with the interior surfaces 117 of the receptacle 

15 -------
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housing sidewalls 116 in opposition to the plu9 connector 

terminals 106 when the two connector components are mated 

together. A horizontal top portion .115a ortho9onally 

extend• from an upper end of the contact por~ion 115 into 

5 a top of the sidewall 116 •• describacS in the first 

embodiment. A lower end of tbe contact portion 

ortho9onally extends out a recess 113a in the floor 113 of 

the housing to provide a horizontal intermediate portion 

118. A tail portion ·119 orthogonally extends from the 

10 intermediate portion 118 tor soldering to circuit traces on 

a board 133. The intermediate portion 118 is provided with 

a notch 118a to resist solder from wicking up the terminal. 

The upper corners 131 of the plug houaing sidewalls 116 are 

ramped, or inclined, at· a predetermined anqle in order to 

15 facilitate the interengagement ·.of the two connector 

components 102, 110 toqether.. These inclined corners 131 

are beneficial in the blind mating of the connector 

components 102, 110 together. 

In this embodiment, the locking portions 124 of 

20 the pluq terminals 106 are coincident with and extended up 

from the housinq retention portions 123. The locking 

portions 124 of the terminals 106 are s_till spaced apart 

from the terminal contact portions 121 to define a_nest 125. 

that coincides with the channels 129 that are detined 

25 within the pluq connector housinq 102 between the pluq 

connector and locking portion . 124. · ·The nests 125 and 

channels 129 also coinc-ide and receive the sidewalls 116 of 

the receptacle houaing 112 during engagement of the two 

connector components 102, 110. 

JO The placement of the lockin9 portions 124 in this 

location is banef 1cial because any deflection that will. 

occur in the terminal locking portion 124 will occur around 

the junction of the housing retention portion 123 rather 

than in the horizontal body fOrtion 120 of the plu9 

35 connector termin•-1• 106 as in the first embodiment. The 

housing retention portion 123 has a larger area to resist 

16 ... 
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stras• and itself is ·restrained· from siqnificant movement 
due to 1 ts -retention ·in.; the pluc; '.housing 104 with its barbs 
12e. This relocation reduce•, and may altogether remove, 
any detrimental etrass from the horizontal portion ot the 

5 terminal baaa portion 120 that occurs due t~ deflection ot 
the locking portions 124. 

'l'hua, in this second-embo4imant, when the contact 
portions 121 ot the pluq connector terminals 106 initially 
4etlect upon insertion or the receptacle housinq 112 into 

10 the plug connector neat 125, the deflection ot the terminal 
contact portions is the only contributor to stress in the 
terminal base portions 120. In the first eabodiment, the 
terminal base portions .undergo additional stress due to 
deflection of the terminal lockin9 portion• is. Thus, the 

15 terminal lockinq portion 124 of the second e~bodiment may 
be considered as structurally isolated from the terminal 
base portion 120, leadinq to a mare durable connector 
assembly in withacandin9 repeated cycles ot engagement and 
disenqaqement. 

20 In the en9a9e•ent of the two connector components 
102, 110 together, the contact portions 121 of the plug 
terminals 106 are apread apart, i.e., outwardly from their 
initial confiquration sh.own in FIG. 11 1:>y the interior 
surfaces 117 of the receptacle housing sidewalls 116 and 

25 specifically the terminals 114 thereof. The contact 
portions 122 will deflect inwardly from their initial 
position and the excerior surfaces 135 of the receptacle 
housinq sidewalls 116 .will impinqe upon the plug housinq 
terminal lockinq portions. 124 and cause them to deflect 

30 slightly outwardly. The terminal lockinq portions 124 will 
then en9a9e the oppo•in9 recesses 138 that include shoulder 
portions 140 which the heads 136 of the terminal lockinq 
portions en9a9e. 

This Sheet Has Been Replaced 

I lllllll llllll llll Ill llll 
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While the preferred embodiments of the invention 
have been shown and described, i.t will be apparent to those 
skilled in the art that chan9as and modifications may be 
made therein without departing" from t.he spirit ot the 

5 invention, the scope of which is defined by the appended 
claims. 

lB ..... 
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1. A surface mount electrical connector (4) for 

engaging with a correspon~in9 opposinq surface mount 
5 electrical connector (S) in order to effect a connection 

between two circuit 1'oarc:la ( l, 2) , . said connector C ~) 

comprising: a connector housing (6) formed from an 
electrically inmulative material, a channel (B) disposed in 
the connector houain9 (&) and axtandin9 along a preselected 

10 axis (L) of said connector housinq (6), the connector 
housing channel (8) being adapted to receive a 
correapondinq projecting portion therein of said opposinq 
connector (S), a plurality of electrically conductive 
terminals (7) disposed in spaced-apart order in said 

15. connector housinq (6) along said connector housinq axis 
CL), the terminals (7) each includin9 a connector housinq 
retention portion {10) for .retaining said terminal (7) in 
placa in said spaced-apart.order in said connector housing 

(6), a contact portion (13) for contactinq an opposin9 
20 terminal (19) of said, opposinq connector (5), arid an 

enqaqemant portion (15) .for enqaging a· portion of said 
cppoainq connector (S) inserted into said connector housing 
channel (8) and for retaininq said opposing connector 
portion in place within said connector housinq channel (B), 

25 said terminal contact and enqaqement portions (13, 15) 

being disposed in said connector housinq (6) in 
communication with said connector housinq channel (8) and 
along opposite sides of a centerline of said connector 
housinq channel (8), said terminal contact and enqaqement 

30 portions (13, 15) further cooperatively enqaqing any 
opposinq connector portion inserted into said connector 
housing channel (8). 

19 ..... 
-.. 
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2. The connector ( 4) as def inad in claim . 1, 

wherein said anqaqement portion (15) of said terminals (7) 

is spaced apart from said contact portion (13) to define an 

intervening nest (42) therebetwaan that receives part of 

5 said opposing connector (5)" when •aid opposing connector 

(S) is mated to said connector (4). 

3. The connector ( 4) as defined in claim 2, 

wherein said contact; portion ( 13) of said terminals ( 7) 

10 includes a contact bead (14) that protrudes toward said 

intervenin9 nest (42) and said enqaqenent portion (15) 

includes a locking head ( 16) . that protrudes toward said 

intervening nest (42) in opposition to the contact head 

(14) of the terminal (7). 

15 
4. The connector as defined in claim J, wherein 

said contact head (~4) and· said lockinq head (16) are 

disposed at different heiqh~s. 

20 S. The connector. (4.) as defined in claim 1, 

25. 

30 

wherein said retention.portion (10) is spaced apart from 

said contact portian ( 13) •. 

wherein 

parallel 

wherein 

hausin9 
( 124) • 

6. The connector . ( 4) as . clef ined in claim s, 
said retention por~ion (10) extends qenerally 

to said enga9ement: portion ·:.(15). 

7. The connector ( 102) _as defined in claim 5, 

said retention portion (123) is disposed in said 

(104) coincident with said enqagement portion 

8. 'The connector (4) .as defined in claim 1 

further includin9 a central· pedestal portion (6a) flanked 
-

JS on at least two -sides: :thereof by parallel sidewalls (6c), 

said pedestal portion (6a) beinq separated from said 

- 2.0·. .... 
-.. 111111111111111111111111111111 
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sidewalls (6c) by interv.en~nf1 spaces (42), the intervening 

spaces (-42) for r•ceiving sidewalls (6c) of said opposinq 
connector sidewalls (21) therein when_sai4 connector (4) is 
en9aqad with said oppoainq co~nector (5). 

9. The connector (4) as defined in claim 8, 
wherein a top (46) of said pedestal portion (6a) and top 
edges (26) of said sidewalls (6c) lie in ona·p1ane. 

10 10. The connector (102) a• defined in claim a, 
wherein said pedestal portion (108) includes cavities 
(12Bb) for receiving _co~tact. portions (121) o:f said 
terminals (106). 

. ..... '. 

15 11. The connector.· (10.2:)· as datined in claim 10, 

wherein said pedestal portion (.108). i~cludas a broad cap 
(127) for protecting contact· ~aads (l~la.) of aaid contact 
portions (121) in said cavities (128b) from a portion of an 
opposed connector (110) durinq en9a9ement of aaid opposing 

20 connector (110) with said connector (102). 

12. The connector (102) as defined in claim 11, 

wherein said :broad cap (127). of ••id pedestal portion (6a) 

has radiusad outer ed9es (127a) to facilitate insertion of 

25 corraapondinq portions of· an opposed: connector (110) durinq 

en9aqement of said opposing· connector (110) with said 

connector (102). 

13. The connector ( 4.) as .defined in claim a, 
30 wherein said enqa9ement and contact :portions (15, 13) of 

said terminals (7) are disposed· in. communication within 

said intervenin9 spaces ( 4 2} ·• 

I 1111111111111111111111111-1111 
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14. A surface mount electrical connector (5) for 

enqa9in9 with a correspondin9 opposing surface mount 

electrical connector (~) in.order to effect a connection 

between 't;_wo circuit boards . · ( 1, 2) , said connector ( s) 

5 comprising: a housing .. (18) inclucUn9 at least a pair of 
sidewalls (21) having opposing interior and exterior 

surfacam and conductive terminals (19) disposed along said 

interior surfaces of .. ••id _sidewall (.21), said terminals 

(19) each having a cor:st~ct.portion (22) disposed within a 
10 portion of said housing (18)- and .interconnected to a solder 

tail portion (23) extending out of said housing (18), said 
housin9 (18) including en9a9emant surfaces (24) defined on 

the exterior surfaces thereof for enga9in9 respactiv~, 

opposing engagement portions (15) of terminals (7) in said 

15 opposing connector (4) when· 1aid connector (5) is anqaqed 

to said opposing connector .(4). to interlock said connector 

(5) and said opposin9. connector (4) together against 
disen9a9ement. 

20 15. The connector, (S) as defined in claim 14, 

wherein said engagement sur·facea .. (24) ·include shoulders 

(25) disposed on said receptacle ~onn•ctor sidewalls (21) 

tor resisting disen9a9ement by. ·said · anqaqement portions 

(15) of said opposing connector (4) when said connector (5) 

25 and said opposing connector (4) are enqaged. 

16. The connector (5) as defined in claim 14, 

wherein ••id terminal (19) -includes a top portion (SO) 

wbich orthoqonally extends from said contact portion (22) 

JO of said terminal (19) at an_intersec.tion (51) therebetween 

and enters into said housinq (18) ·, and a radiuaad recess 

(54) disposed in an interi-or corner of said intersection 

(51) filled with a 9ortion (21a) ·of said housing (18) • 
. '~· ---------· 
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17·. The .connector as defined in claim 16, 
wherein an exterior corner of maid intersection (51) is 
radiused to facilitate an_9119ement with a portion of an 
oppo•ing connector (4) when said connector (!5) and said 

5 opposing connector (4) are engaged • 

. 18. A surface mount e.lactrical connector (3) tor 
connecting two circuit boar4a (1, 2) together, the 
connector (3) includin' fi:r:•t and second interengaC)inCJ 

10 connector components (4, 5), eac;:h of the first and second 
connector components ·c 4 , .5) inc~~ding. respect! ve t irst and 

second connector housinqs (6; 18) and respective first and 
second sets of conductive terminals (7, 19), each of the 
conductive terminals (7, 19) having a contact portion (13, 

15 22) disposed within a. ,portion of one of said first and 
second connector bousin9s (6, 18), a aolder tail portion 
(17, 23) extending out of said connector housin9. (6, 18) 
and a body portion (7, 44) interconnactinq said contact and 
solder tail portions (13, 22, 17, 23), said first set of 

20 terminals (7) further includinq second housing enqaqement 
portions (15) and said second connector housing (18) 
includinq en9aqement surfaces (24) defined thereon in 
opposition to said first. terminal set second housing 
engagement portions (15) such.that said first terminal set 

25 second housin9 en9aqament portions· (15) enqaqe said second 
connector housin9 enq.a9emen.t surfaces (24) to interlock 
said first and second connector housings (6, 18) together 
against diaen9aqement. ·:' · .· ~ , 

30 19. The electrical connector (3) as defined in 
claim 18, wharein said second houainq engagement portions 
(15) and contact portions (13) are separated by an 
intarvenin9 space (42) and· said second connector housing 
(18) is received vithin·said intervening space (42) when 

J 5 said first and second: · connector hous in9s ( 6, 18 )- are 
enqagad toqetber. 

• .. 23 111111111111111111111111111111 
* C L M S * 

---------



MAR. 10 . 97 4:22PM MOLEX INTL 630 969 1352 tl6324 P, 27 

PATENT 
96•225 SG 

20. The electrical- connector (3) as described in 

claim 19, wherein said second connector housing (18) has 

side walls (Eic) which have a thickness that is 9reater than 

said first terminal intervening spaces (42), and wherein 

5 said second connector houainq wa·11a (21) are received 

within said first terminal interveninq spaces (42) when 

said r irst ·and second connector . housin;s ( Ei , 18) are 

an9a9ed together. 

10 21. The electrical connector (3) as described in 

claim 18, wherein said contact portions (13) and second 

connector housing enqagement portions (15) of said first 

terminal set (7) are disposed on said first terminals (7) 

at different :relative· elevations within said first· 

15 connector housing (6), whar~y, ·when said.first and second 

connector housin9s ("6, . 18) .. are l:lrou9ht toqether into 

enqaqemant, aai·d. rirst ·term-inal set contact portions (13) 

anqage said .second c:onnac.tor component (5) before said 

first terminal ·set ·second connector housinq engagement 

20 · portions (15) en9119e said. s.eco.nd connector component (5). 
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