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ELECTRICAL CONNECTOR ASSEMBLY 

BACKGROUND OF THE INVENTION 

This invention relates to electrical connectors. More 
particularly, this invention relates to electrical connec 
tors having at least one contact positioned therein for 
frictionally engaging an ‘inserted male pin member. 
vPrior art connectors of the variety described most 

usually have a plurality of contacts positioned therein 
which frictionally engage a plurality of corresponding 
male pin members of a second connector when mated 
thereto. Thus a plurality of separate distinct electrical 
circuits may readily be formed in a substantially easy 
manner. 

The contacts of these connectors are usually com 
prised of an upper contacting portion of a resilient ma 
terial able to ?ex accordingly during pin insertion. Usu 
ally, a second less resilient material is utilized for a tail 
or lower portion of the contact. This portion is also usu 
ally provided with the necessary retention features for 
retaining the contact within the insulative housing. 
The upper contacting portions of the contacts de 

scribed above further include a plurality of individual 
“tines”or engagement members of equal length and 
strategically positioned to slidably ‘engage the inserted 
pin and thereafter apply the maximum frictional force 
thereto. This in turn assures a sound electrical connec 
tion between male pin contact. An example of such an 
arrangement is illustrated in U.S. Pat No. 3,665,378 
(Hammell, et al.) and U.S. Pat No. 3,l92,498 (H.E. 
Ruehlmann.) In U.S. Pat. No. 3,665,378, the contact 
ing bands 72 and 74 of equal length engagement mem 
bers 2 and 4 respectively are oppositely aligned with 
each engaging an inserted pin at the same time. In U.S. 
Pat. No. 3,192,498, contacting areas 52 and 56 of 
equal length engagement members 18 and 20 respec 
tively perform similar functions. 
At least two distinctive shortcomings are found in 

contact members of this type. Firstly, it has been found 
on several occasions that the pressures exerted against 
the male pin have been substantially excessive during 
initial insertion of the pin. As a consequence, dif?cul 
ties have arisen during positioning of the pins within the 
corresponding contacting portions of the contacts in 
the housing. As can be appreciated, when a plurality of 
pins are inserted within a corresponding plurality of 
contacts, the described excessive pressures are in 
creased substantially. A second inherent problem in 
these types of connector has been a result of the exces 
sive pressures mentioned above. Application of this 
pressure has further resulted in the inability of the de 
scribed contacting portions to return to their basic 
spring-like con?guration after several repeated inser 
tions and withdrawals of the male pins. On far too many 
occasions, these contact portions have become perma 
nently deformed resulting in insufficient electrical con 
nections. I 

It is believed, therefore, that an electrical connector 
which includes therein contacts able to apply progres 
sively increasing pressure against inserting male pins 
rather than abrupt initial excessive forces would com 
prise an advancement in the art. 

It is further believed that such a contact member 
which is readily able to provide such increasing pres 
sure and thereafter return to its original position after 
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2 
removal of said male pin member would also constitute 
an advancement in the art. 

OBJECTS AND SUMMARY OF THE INVENTION 

Consequently, it is an object of this-invention to pro 
vide an improved electrical connector. 

It is a further object of this invention to provide an 
electrical connector having therein at least one contact 
which is able to apply progressively increasing pressure 
against an inserted male contact member‘. 

It is an even further object of this invention to pro 
vide an electrical contact which has a contacting por 
tion readily able to return to its original established po 
sition after removal of said male contact member. 

In accordance with one aspect of this invention. there 
is provided an electrical contact member for being po 
sitioned substantially within an established opening in 
aninsulative connector body. This contact comprises 
a contacting portion having means therein for initially 
engaging a male contact member, a centrally located 
retaining portion positioned substantially adjacent the 
contacting portion and having means located thereon 
for frictionally engaging the internal walls of the estab 
lished opening in the connector body, and a male end 
portion positioned adjacent the retaining portion and 
adapted for protruding from said connector body. The 
contacting portion includes means for applying pro 
gressively increasing force against an inserted male pin 
during initial insertion of the pin rather than an abrupt 
large amount of force. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of one embodiment of the 

present invention; 
FIG. 2 is a side elevational view of the embodiment 

of FIG. 1 within a connector housing; 
FIG. 3 is an enlarged side elevational view of the em 

bodiment of FIG. I about to receive a male pin mem 

ber; 
FIG. 4 is the embodiment of FIG. I having a male pin 

member inserted therein. 
FIG. 5 is a view taken along the lines 5—5 in FIG. 2 

illustrating the central retaining portion of the present 
invention. 
FIG. 6 is a chart depicting the difference in applied 

insertion forces as exerted by a contact of the invention 
and a contact of the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
' EMBODIMENTS 

For a better understanding of the present invention, 
together with other and further objects, advantages and 
capabilities thereof, reference is made to the following 
disclosure and appended claims in connection with the 
above-described drawings. 
With particular reference to FIG. 1 of the drawings, 

one embodiment of the present invention, contact 10 
is shown. Contact 10 is adapted for being inserted 
within an established opening in an insulative housing 
and comprises a contacting portion 11, a centrally lo 
cated retaining portion 13, and a male end portion 15. 
Contacting portion 11 is adapted. for initially engaging 
a male pin member and thereafter applying progres 
sively increasing pressure against the male pin as this 
member is inserted‘ into the contacting portion. A de 
scription of how this increasing pressure is applied will 
be given with the explanation of FIGS. 3 and 4. Central 
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retaining portion 13 comprises a means 17 for friction 
ally engaging the internal walls of an established open 
ing within the described connector body. Means 17 
comprises at least two separate retention areas 19, each 
of which have a plurality of protruding ?at walled 
members 21 extending therefrom. Each of these ?at 
walled members frictionally engages the described 
walls when the contact 10 is inserted into the estab 
lished opening in the insulative connecting body. Male 
end portion 15, substantially adjacent central retaining 
portion 13 and comprising a protruding end 23, is 
adapted for extending beyond the con?nes of the de 
scribed insulative housing and for making contact with 
an external lead or similar electrical conductive mem 
ber. It is common practice in the art to wire wrap or 
similarly secure an electrical lead about this protruding 
end. 

In HO. 2, contact 10 is illustrated in its inserted posi 
tion within established opening 25 in insulative housing 
27. As can be appreciated, established opening 25 
comprises a relatively narrow lower portion 29 and an 
upper portion 31 substantially larger than the lower 
portion. Thus, when contact 10 is inserted within hous 
ing 27, central retaining portion 13 frictionally engages 
the internal walls of lower portion 29, while contacting 
portion 11 slidably engages the walls of upper portion 
31. This latter engagement is accomplished when the 
outwardly knurled ends 33, 33', and 33" of the previ 
ously described engagement members 12, 12’ and 12", 
respectively, make contact with the internal walls of 
upper portion 31. Because these outwardly knurled 
portions extend beyond the planar boundaries of the 
lower portions of the engagement members, these 
lower portions do not engage the internal walls of 
upper portion 31 of the opening 25 prior to insertion 
of a male pin. An enlarged view of the positioning of 
contacting portion 11 within opening 25 can be seen in 
FIG. 3. Contact portion 11 is shown about to receive 
a male pin 35. Pin 35, which may be one of several sim 
ilar such pins of a multi-pin connector assembly or may 
singularly comprise an individual contact, is inserted 
within upper opening 31. The purpose therefore of 
contact 10 is to provide a means for electrically con 
necting male pin 35 or similar type male members with 
the described electrical lead or similar component 
which is electrically joined to male end portion 15. En 
gagement members l2, l2’ and 12". each being of dif 
ferent lengths as illustrated in FIG. 3, thus make 
contact with pin 35 at different periods as pin 35 is in 
serted within contacting portion 11. By providing such 
varying periods of engagement, it can be seen that a 
means is provided for applying progressively increasing 
pressure against male pin 35 as the pin is inserted into 
the contacting portion 11. More speci?cally, pin 35 
?rst makes contact with outwardly knurled portion 33" 
of engagement member 12". Shortly thereafter the in 
serted pin 35 will make contact with outwardly knurled 
portion 33’ of engagement member 12'. At this time, 
it can be seen that pin 35 is slidably engaged with at 
least two engagement members. Upon further inser 
tion, pin 35 subsequently engages a third engagement 
member 12 thus insuring a three-way contact with the 
pin. The described method of progressive engagement 
differs substantially from prior art contacts in that pre 
vious contacts most usually provide a means for 
abruptly engaging a male pin with a maximum amount 
of force during initial insertion. Once this relatively 

4, 
high initial force is overcome. the remaining force re 
quired to achieve complete insertion decreases sub 
stantially. The latter is also true with regard to the pres 
ent invention. However, the initial forces against an in 
serted male pin have now been more widely distributed 
and are thus substantially easier to overcome. ln FIG. 
4, pin 35 is completely inserted in upper portion 31 of 
opening 25 and the resulting depression of the out 
wardly knurled portions 33, 33' and 33" is illustrated. 
Each of these portions tends to ?atten out upon inser 
tion by the pin, thus providing a means for both fric 

. tionally engaging the internal walls of the upper portion 
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31 as well as frictionally engaging the surfaces of pin 
35. As also shown in FlG. 4, the insertion of the male 
pin causes each of the engagement members l2, l2’ 
and 12" to expand in an outwardly direction from the 
surface of pin 35. This outward expansion is achieved 
due to the fact that each engagement member is itself 
a separate entity. More speci?cally, each is separated 
from the other by an interim opening 37. Even more 
speci?cally, engagement member I2 is separated from 
engagement member 12" by opening 37 as illustrated 
in FIG. 4. Accordingly, engagement member 12" is 
separated from engagement member 12' by a similar 
openingtnot shown.) Because the described contact 
ing portion comprises in the preferred embodiment 
three such engagement members, there is ofcourse no 
opening of the nature described between engagement 
member 12- and engagement member 12’. Each of 
these members is separated throughout their entire 
length by a de?ning channel 39 as shown in FIG. 2. As 
can further be seen in FIGS. 3 and 4, each of the de 
scribed engagement members are united at their re— 
spective lower portions into a common joining portion 
41 ofcontacting portion 11. In the manner described, 
each of the engagement members pivots from this com 
mon joining portion 41 upon the insertion of male pin 
35. The above-described positioning arrangement of 
the individual engagement members l2, l2’ and 12" 
readily facilitates the return of each of these members 
to their original positions upon removal of pin 35 from 
opening 25. 

in the preferred embodiment, contact 10 is fabri 
cated from a single material utilizing well known 
stamping, coining, and similar forming operations. It is 
also preferred that at least the contacting portion 11 of 
contact 10 be coated with a material possessing excel 
lent electrical conducting properties, such as gold or 
silver alloy compositions. This is not an essential re 
quirement, however, it can be readily appreciated that 
fabricating the contact from a material possessing good 
electrical properties, such as copper, will still achieve 
the desired function. In the event that it is not desired 
to coat contacting portion 11 with a material as de 
scribed having excellent electrically conductive prop 
erties, an alternative embodiment is shown in FIGS. 3 
and 4 for providing a sound electrical connection. 
More speci?cally, as shown in FIG. 3, outward knurled 
portion 33" of engagement member 12" has an up 
standing contact portion 43 positioned thereon. This 
upstanding contact portion 43 is of a material possess 
ing excellent electrically conducting properties, such as 
a gold or silver alloy composition. In the preferred em 
bodiment, a gold alloy composition is used. Thus, it can 
be seen that male pin 35 is immediately provided with 
a sound electrical connection upon insertion within 
contacting portion ll. As can be appreciated, however, 
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upstanding contact portion 43 can be positioned on ei 
ther of the remaining engagement members and still 
achieve the desired result. 

In H0. 5, there is shown a sectional view of the cen 
tral retaining portion 13 of contact 10 as this portion 
is positioned within the lower portion 29 of opening 25. 
More specifically, the cross section is taken through 
one of the described two retention areas 19 positioned 
on central retaining portion 13. Each of these retention 
areas comprises a plurality of ?at walled members 21 
(four are shown in the preferred embodiment) which 
extend from retention area 19 and frictionally engage 

the internal walls of openings 25. The embodiment described is only representative of several embodi 

ments which are capable of frictionally positioning 
contact 10 within opening 25 of an insulative body. As 
can be appreciated, more than four such flat walled 
members 21 may be utilized although in the preferred 
embodiment only four are desired. It is essential that 
central retaining portion 13 have atleast two of the de 
scribed retention areas 19 in order that contact 10 may 
be properly axially aligned within opening 25. 
FIG. 6 depicts a unique comparison between the dif 

ferences in insertion as applied by a typical prior art 
contact and the contact of the present invention. The 
broken line signi?es the rather abrupt initial force 
which the pin receives upon insertion into a contact as‘ 
sembly in which the upper spring-like de?ection mem 
bers are substantially aligned, or more speci?cally, of 
equal lengths. Once the de?ection members have been 
fully de?ected, the remaining forces needed for inser 
tion are decreased substantially as illustrated on the 
right side of the‘chart. “ , 
Depicted in solid is the application of insertion forces 

by the unequal lengthed de?ection members of the 
contact of the instant invention. As seen in the drawing, 
this force increases progressively through a series of 
three steps as each of the three de?ection members is 
engaged. Because the male pin is slidably engaging the 
?rst and second de?ection members, respectively,’ the 
maximum‘ force required to deflect the three de?ection 
members is substantially less than the total required in 
the prior art contact. Once de?ection is achieved, the 
force required to complete insertion decreases to sub 
stantially that of the previous contact. 
Thus, there has been shown and described an electri 

cal contact member for being positioned within an 
opening in an insulative connector body. This contact 
member, in addition to providing a means whereby the 
contact is retained in axial alignment within the de 
scribed opening, provides the unique features of being 
able to apply progressively increasing pressure against 
a male contact member as this member is inserted into 
the contacting portion of the contact. 
While there have been shown and described what at 

present is considered the preferred embodiment of the 
invention, it will be obvious to those skilled in the art 
that various changes and modi?cations may be made 
therein without departing from the scope of the inven 
tion as de?ned by the appended claims. 
What is claimed is: 
1. An electrical contact for being positioned substan~ 

tially within an established opening in an electrically 
insulative housing, said contact comprising: 

a contacting portion having means therein for ini 
tially engaging a male contact member and thereaf 
ter applying progressively increasing force against 
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6 
said, male contact member during initial insertion 
of ‘said male contact member into said contacting 
portion, said means comprising at least three en 
gagement members, each of said engagement 
members being of different lengths; 

a centrally located retaining portion substantially ad 
jacent said contacting portion having means lo 
cated thereon for frictionally engaging the internal 
walls of said established opening in said connector 
body; and _ 

a male end portion substantially adjacent said retain 
ing portion for protruding from said connector 
body. 

2. The electrical contact according to claim 1 
wherein said contact is of one piece‘construction. 

3. The electrical contact according to claim 1 
wherein each of said engagement members are adapted 
for mutually engaging at least one other engagement 
member upon removal of said male contact member 
from said contacting portion. 

4. The electrical contact according to claim 1 
wherein said means located on said centrally located 
retaining portion for frictionally engaging the internal 
walls of said established opening in said connector 
body comprises at least two retention areas, each of 
said areas having a plurality of protruding ?at-walled 
members extending therefrom and adapted for engag 
ing said internal walls of said opening. 

5. The electrical contact according to claim 1 
wherein at least one of said engagement members has 
an upstanding contact portion thereon for engaging 
said male contact member, said upstanding contact 
portion of a material‘possessing good electrical con 
ducting properties. 

6. The electrical contact according to claim 5 
wherein said material for said upstanding contact por 
tion is of a gold alloy composition. 

7. An electrical connector assembly comprising: 
an electrically insulative housing having at least one 
opening therein; and 

at least one electrical contact for being positioned 
substantially within said opening within said insula 
tive housing, said contact having means therein for 
initially engaging a male contact member and 
thereafter applying progressively increasing force 
against said male contact member during initial in 
sertion of said male contact member into said con 
tacting portion, said means comprising at least 
three engagement members, each of said engage 
ment members being of different lengths, a cen— 
trally located retaining portion substantially adja 
cent said contacting portion having means located 
thereon for frictionally engaging the internal walls 
of said established opening connector body, and a 
male end portion substantially adjacent said retain 
ing portion for protruding from said connector 
body. 

8. The electrical connector according to claim 7 
wherein said contact is of one-piece construction. 

9. The electrical connector according to claim 7 
wherein each of said engagement members are adapted 
for mutually engaging at least one other engagement 
member upon removal of said male contact member 
from said contacting portion. 

10. The electrical connector according to claim 7 
wherein said means located on said centrally located 
retaining portion for frictionally engaging the internal 
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walls of said established opening in said connector 
body comprises at least two retention areas, each of 
said areas having a plurality of protruding ?at-walled 
members extending therefrom and adapted for engag 
ing said internal walls of said opening. 

11. The electrical connector according to claim 7 
wherein at least one of said engagement members has 
an upstanding contact portion thereon for engaging 
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said male contact member, said upstanding contact 
portion of a material possessing good electrical con 

ducting properties. 
12. The electrical connector according to claim ll 

wherein said material for said upstanding contact por 
tion is of a gold alloy composition. 

* 9k * >l< * 


