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An electrical connector assembly is disclosed which 
includes a ?rst socket member and a second plug 
member. The body of the socket member has a cavity 
therein having a predetermined cross-section. A ?rst 
contact member and a shield member are positioned 
in the cavity. The shield member normally closes the 
cavity and the ?rst contact member to the environ 
ment outside the socket member. The plug member 
includes a second, tubular contact member whose 
cross-section conforms to the cross-section of the cav 
ity, whereby the second contact member can pene 
trate between the shield member and the walls of the 
cavity to make electrical contact with the ?rst contact 
member, 

8 Claims, 8 Drawing Figures 
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ELECTRICAL CONNECTOR ASSEMBLY 

This invention relates to electrical connectors, and 
more particularly to an improved electrical connector 
assembly for making and breaking electrical contact in 
adverse environmental conditions, such as underwater 
or in an explosive atmosphere. 
There are a large number of different types of electri 

cal connector assemblies known in the prior art for 
making and breaking electrical contact between two or 
more wires. A common form of such assembly is a two 
piece arrangement in which one of the pieces may be 
considered to be a plug or make member and the other 
a socket or female member. It is known that many types 
of such plug and socket devices can be manufactured 
easily and economically to make and break electrical 
connections in the circuits. 
However. those skilled in the art have encountered 

many problems when attempting to use a such plug and 
socket assemblies in difficult environments, such as un 
dersea or in an explosive atmosphere. In such environ 
ments. conventional assemblies have not proven ade 
quate because of a variety of reasons. For instance, in 
undersea applications, the conductive sea water tends 
to short between the connections, and the high pres 
sure of the sea water. at least if the connector is used 
in any significant depth. frequently makes it difficult, if 
not impossible for a worker such as a diver to insert the 
plug into the socket and complete the connection. Fur 
ther, in explosive atmospheres, such as might be found 
in a mine or the like. conventional plug and socket as 
semblies cannot be used because of the danger of an 
open spark igniting a fire or explosion. 

It is accordingly an object of the present invention to 
provide an improved electrical connector assembly for 
making and breaking electrical circuits. 

It is yet another object of the present invention to 
provide an improved electrical connector assembly 
which can be used in difficult environments such as un 
dersea and in explosive atmospheres. 

It is yet another object of the present invention to 
provide such an electrical connector assembly which 
can be easily and repeatedly connected and uncon 
nected by a worker in the environment. 

It is still another object of the present invention to 
provide such an electrical connector assembly which 
can be easily and cheaply manufactured. 
Brie?y stated, and in accordance with the presently 

preferred embodiment of the invention, an electrical 
connector assembly is provided which includes a ?rst 
socket or female member and a second plug or male 
member. The socket member has a cavity therein 
which has a predetermined cross-section, preferably a 
circular cross-section. A ?rst contact member is posi 
tioned in the cavity and a shield member is provided 
which is positioned in the cavity and has a cross-section 
conforming to the cross-section of the cavity. This 
shield member normally closes the cavity and the first 
contact member from the environment outside the 
body member. The second or plug member includes a 
second. tubular contact member whose cross-section 
also conforms to the cross-section of the cavity in the 
body of the first or socket member. When the two 
members are assembled to complete the electrical con 
nection. the second contact member penetrates be 
tween the shield member and the walls of the cavity to 
make electrical contact with the ?rst contact member. 
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For a complete understanding of the invention, to 

gether with an appreciation of its other objects and ad 
vantages. please refer to the following detailed descrip 
tion of the attached drawings, in which: 

FIG. 1 is a cross-sectional view of an electrical 
contact assembly in accordance with the present inven 
tion in which the two members are not connected; 
FIG. 2 is a cross-sectional view similar to FIG. 1 in 

which the two members are connected; 
FIG. 3 is an exploded perspective view of the electri 

cal connector assembly of FIGS. 1 and 2; 
FIG. 4 is a cross-sectional view of a socket or female 

member of an electrical connector assembly in accor 
dance with a second embodiment of the invention; 

FIG. 5 is a cross-sectional view of an electrical con 
nector assembly in accordance with a third embodi 
ment of the present invention; 

FIG: 6 is a cross-sectional view of a female or socket 
member of an electrical connector assembly in accor 
dance with yet another embodiment of the present in 
vention; 
FIG. 7 is a cross-sectional view of an electrical con 

nector assembly in accordance with another embodi 
ment of the present invention; and 
FIG. 8 is a plan view of the shield member of the em 

bodiment of FIG. 7. 
FIG. 1 is a cross-sectional view of an electrical con 

nector assembly 10 in accordance with the present in 
vention. The connector assembly 10 is formed from the 
female or socket member 12 and a male or plug mem 
ber 14. In the view of FIG. I, the socket member 12 
and the plug member 14 are shown in their discon 
nected position. FIG. 2 is a cross-sectional view of the 
same that shows assembly 10 of FIG. 1 shows the two 
members 12 and 14 in their connected or assembled 
position. FIG. 3 is an exploded perspective view of the 
connector assembly of FIGS. 1 and 2 with the insulated 
body members removed. For convenience and clarity. 
the following detailed description is of FIGS. l, 2 and 
3 simultaneously, with the same reference numeral 
being used to identify the same part or component in 
each of the views. 
The socket member 12 includes a body member I6 

which is formed from an electrically insulating. resil 
ient, elastic material such as neoprene, nitrile. butadi 
ene, butyl, polyurethane, isoprene rubber, silicone rub 
ber. or any other suitable rubber elastomer. 
The body 16 has formed therein a cylindrical cavity 

18 which has its open end through the end surface 20 
of the body [6. Positioned within the cavity 18 is a ?rst 
electrical contact member 22, which is in turn secured 
to a terminal connector 24 positioned in the bottom of 
cavity 18. Terminal connector 24 is secured to a lead 
wire 26 to which electrical connection is to be made. 
For example. first contact member 22 may be secured 
to terminal connector 24 by the terminal screw 28. 

In accordance with the present invention. a shield 
member 30 is provided which is positioned in the cavity 
between the first contact member 22 and the end sur 
face 20 of body I6. The shield member 30 is chosen to 
have a cross-section conforming to the cross-section of 
cavity I8 and normally closing the cavity and the first 
contact member 22 from the environment outside of 
the body member 16. In this shown embodiment, the 
shield member 30 is a spherical member formed from 
a relatively hard, electrically insulating material such as 
nylon. The diameter of the spherical member 30 is 
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chosen so that it is equal to or somewhat greater than 
the relaxed diameter of the cavity 18, whereby the clas 
tic properties of the material from which the body 
member 16 is formed effect a tight but penetrable seal 
between the sphere 30 and the walls of cavity 18. This 
seal also effectively closes off or seals the volume 32 
between the sphere 30 and first contact member 22. If 
desired, the space 32 may be filled with any suitable di 
electric oil or the like. 
The male or plug member 14 of the connector assem 

bly 10 also includes a body member 34, which for con 
venience can be made from the same material as is 
body member [6. However, as will be obvious from the 
description below. the elastic properties of the material 
from which body member 34 is formed is not important 
to the invention. 
A tubular second contact member 36 is supported by 

body 34. The end of the second contact member 36 
within the body 34 is secured in any suitable manner to 
a terminal connector 38, which is in turn connected to 
lead wire 40. which is to be electrically connected by 
the connector assembly 10 to the lead wire 26. 
The dimensions of the tubular Contact member 36 

are chosen such that its inside diameter is substantially 
equal to the diameter of spherical member 30, and its 
outside diameter is such that, when the contact mem» 
ber 36 is inserted into the cavity IS, the walls of the 
cavity can stretch to accommodate the entry of contact 
member 36, while still retaining a tight elastic seal be 
tween the walls of cavity 18 and the outer surface of 
contact member 36. 

Positioned within the contact member 36 is a spring 
42 and a second spherical member 44, which may be 
identical to spherical member 30. One end of the spring 
42 is secured to terminal connector 38, and its other 
end is secured to the second spherical member 44. The 
function of the spring 42 and the second spherical 
member 44 will be apparent from the description be 
low. The second contact member 36 also includes two 
vent ports 46. These vent ports 46 allow the escape of 
any water within the assembly when the members 12 
and I4 are assembled under water. In addition, prefera 
bly all interior and exterior surfaces of the second 
contact member 36 except those portions of it which 
actually make contact with a first contact member 22 
are coated with a film ofinsulating material such tefv 
Ion to prevent the assembly from being shorted out by 
conductive seawater when the connector assembly 10 
is being used under water. 
When it is desired to make electrical connection be 

tween the lead wires 26 and 40, the male or plug mem 
ber 14 is inserted into the female or socket member 12 
until the end portions of second contact member 36 
make secure electrical contact with first contact mem 
ber 22. FIG. 2 shows the connector assembly IO in this 
position. As the members are so assembled, the second 
contact member 36 is inserted into cavity 18, and pene 
trates between the shield member 30 and the wall of 
cavity 18 to make electrical contact with the first 
contact member 22. As this occurs, the shield member 
30 forces the second spherical member 44 back into 
the interior of second contact member 36, compressing 
spring 42 as it does so. During the time of insertion, and 
thereafter, as long as the elements are assembled, the 
walls of cavity 18 form a tight seal with the external sur 
face of second contact member 36, thereby maintain 
ing the shield between the ?rst contact member 22 
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(and thus the actual point of electrical contact between 
the contact members 22 and 36) and the environment 
outside of the connector assembly I0. Also, as the ele 
ments are so inserted and assembled, any water within 
the assembly can escape from the interior through the 
vent ports 46. 
When it is desired to break the electrical connection 

between the lead wires 26 and 40, the members 12 and 
14 are separated. As this occurs, spring 42 and spheri 
cal member 44 provide suitable force on the shield 
member 30 to retain it within cavity 18 as the second 
contact member 36 is withdrawn from the cavity. 
Thus, the electrical connector assembly I0 just de 

scribed is a simple. foolproof arrangement for making 
and breaking electrical connection in an adverse envi 
ronment such as under water, and is one which can eas 
ily and repeatedly be effected over and over by a 
worker such as a diver in this adverse environment. 
FIG. 4 is a cross-sectional view of a second female or 

socket member 50 which could be substituted directly 
for the member I2 of FIGS. I and 2. The member 50 
is identical to the member 12 except that the shield 
member is formed from two spherical members 52 and 
54, to provide additional sealing when the plug member 
is inserted into the socket member 50. Also, in the em< 
bodiment of FIG. 4, the element 56 serves as both the 
terminal connector for the lead wire 58 and as the ?rst 
contact member which makes electrical connection 
with the second Contact member from the plug, which 
is not shown in this figure. 

FIG. 5 shows a cross»sectional view ofa second elec‘ 
trical connector assembly 60 in accordance with an ad 
ditional embodiment of the present invention, The con’ 
nector assembly 60 comprises a first socket or female 
member 62 and a second plug or male member 64 and 
is generally similar to the embodiment shown in FIGS. 
1 through 3 except that the shield member 66 is a body 
of revolution having the shape shown in FIG. 5, instead 
of being a spherical member, and is mechanically se 
cured by any suitable means to the first contact mem 
ber 68 and the terminal connector 70. In other re— 
spects, the member 62 is similar to the member 12 of 
FIGS. 1 and 2. 
The member 64 is similar to the member I4 of FIGS. 

1 and 2 except that the second contact member 72 has 
no spring and sphere arrangement within its interior, 
since in this embodiment, when the second contact 
member 72 is withdrawn, the shield member 66 is re 
tained within the cavity in member 62 because it is me 
chanically secured to the elements in the bottom of the 
cavity. 

FIG. 6 is a cross-sectional view of a socket or female 
member 80 in accordance with yet another embodi 
ment of the present invention. The embodiment of FIG. 
6 may be thought of as a combination of the embodi 
ments of FIG. 4 and 5. In FIG. 6, the shield member 82 
has the general form of two spherical portions and a 
capped cylindrical portion, with the capped cylindrical 
portion being retained by the first contact member 84 
in the manner shown. An O‘ring 86 is provided around 
the groove or depression defined between the two 
spherical portions of shield member 82. This arrange 
ment provides additional sealing between the shield 
member and the body of the female member 80. The 
member 80 may then be used with a plug or male mem 
ber, such as the member 64 of FIG. 5, to complete an 
electrical connector assembly. 
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FIG. 7 is a cross-sectional view of an electrical con~ 
nector assembly 100 in accordance with yet another 
embodiment of the present invention. As is shown 
therein, the connector assembly 100 includes a socket 
member 102 and a plug member 104. The assembly 
100 includes two connector assemblies for making 
electrical contact between a first pair of lead wires 106 
and 108 and a second pair of lead wires 110 and 122. 
Obviously, the connector assembly 100 could be ex 
panded to provide connection between any desired 
number of pairs of lead wires, but for simplicity and 
clarity, only two such pairs are shown in this embodi 
ment. 
The connector assembly 100 is generally similar to 

the embodiment shown in FIG. 6 above except that the 
shield member is formed from a body section 114 and 
an O-ring 116. Details of the body member 114 are 
shown in FIG. 8, which is a plan view of the body mem» 
her 114. 
As is shown in FIGS. 7 and 8, the member 114 is 

formed as a body of revolution having two enlarged, 
generally cylindrical portions 118 and 120 which seal 
against the interior wall of the cavity in the body of 
member 102. A cylindrical portion 122 of smaller di 
ameter is formed between the portions 118 and 120. 
The O-ring 116 is supported within the space around 
the cylindrical portion 122. The capped end portion 
124 is provided to be retained by the contact member 
126. 
While the invention is thus disclosed, and several em 

bodiments described in detail, it is not intended that the 
invention be limited to these shown embodiments. Nu 
merous modi?cations will occur to those skilled in the 
art which lie within the spirit and scope of the inven 
tion. For example. for some applications it will not be 
necessary to make the body member of the socket 
member out ofa particularly resilient material. instead, 
if one of the O-ring versions of the invention is used, 
the body can be made out of a relatively rigid material, 
the shield member can have a somewhat smaller diame 
ter, and the O-ring will provide the necessary seal be 
tween the members. In another possible modification, 
the body member can be formed from a relatively rigid 
material, and the shield member can be formed from a 
resilient or elastic material to allow the second contact 
member to penetrate between the shield member and 
the walls of the cavity. Also, although in the preferred 
embodiment of the invention, the cross-section of the 
cavity, the shield member and the contact members is 
circular, any other desired cross-section could be used, 
if desired. A proper seal can be obtained from other 
cross-sections as long as the cross-sections conform to 
each other within the elasticity of the materials used. It 
is thus intended that the invention be limited in scope 
only by the appended claims. 
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What is claimed is: 
1. An electrical connector assembly comprising: 
a ?rst member including: 

a body member formed from a resilient, elastic ma 
terial and having a cavity therein having a prede 
termined cross-section, 

a first Contact member positioned in the cavity, 
a shield member formed from a rigid material posi 
tioned in the cavity, the shield member having a 
cross-section conforming to the cross-section of 
the cavity and normally closing the cavity and the 
first contact member to the environment outside 
the body member, and 

means for supporting the shield member in the cavity 
such that the shield member can move axially along 
the cavity, and 

a second member including a second, tubular contact 
member having a hollow interior whose cross 
section also conforms to the cross-section of the 
cavity and which can receive the shield member 
into its hollow interior, whereby the second contact 
member can penetrate between the shield member 
and the walls of the cavity to make electrical 
contact with the first contact member. 

2. The electrical connector assembly of claim 1 in 
which the cavity in the body member has a circular 
cross-section. 

3. The electrical connector assembly of claim 2 
which further comprises elastic means for sealing be 
tween the shield member and the walls of the cavity 
and for allowing the second contact member to pene 
trate into and be withdrawn from the cavity to make 
and break electrical contact with the ?rst contact mem 
ber. 

4. The electrical connector assembly of claim 3 in 
which the elastic means comprises an O-ring on the 
shield member. 

5. The electrical connector assembly of claim 1 in 
which the shield member is a spherical member formed 
from insulating material. 

6. The electrical connector assembly of claim 5 
which further comprises retaining means for retaining 
the shield member within the cavity while the second 
contact member is being withdrawn from the cavity. 

7. The electrical connector assembly of claim 6 in 
which the retaining means comprises a second spheri» 
cal member within the second contact member and 
spring means for urging the second spherical member 
out of the second contact member. 

8. The electrical connector assembly of claim 5 in 
which the shield member further comprises a second 
spherical member formed from insulating material and 
positioned in the cavity. 

* * * a: * 


