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RETANNG MEANS 
Arthur Morris, 28.12 Waverly Drive, Los Angeles, Calif. 

Filed Feb. 3, 1961, Ser. No. 88,856 
3 Claims. (C. 285-27) 

This invention pertains to new and improved con 
nectors or plugs, each of which includes a socket and an 
adapter designed so as to be normally secured within the 
socket with which it is used. 

Devices of this general character are normally em 
ployed so as to electrically connect individual electrical 
conductors within complete electrical cables, wires or 
conduits. A great many different types of electrical con 
nectors or plugs have been developed and used in the 
past. Although such prior devices have, as a class, 
been acceptable for their intended purposes and uses, 
as a class these prior devices have not proved desirable 
for many present day applications. 
At the present time electrical connectors or plugs 

are frequently subjected to severe or extreme vibrations 
for a prolonged period. They may also be subjected to 
an immersion in water, and they are frequently used un 
der hazardous dust or other conditions. To be accept 
able at the present time an electrical connector or plug 
must be capable of being satisfactorily employed without 
danger of malfunction under virtually all of these and 
other related different conditions. More than this, how 
ever, a connector or plug to be acceptable at the present 
time must be constructed in such a manner that it is con 
paratively inexpensive to manufacture and it must be 
coistructed in Such a manner that it may be easily and 
conveniently used with a mimimum of difficulty. 
A broad object of the present invention. is to pro 

vide new and improved connectors or plugs including a 
socket and an adapter adapted to be used with such a 
socket, which connectors meet the aforegoing and 
various related requirements for acceptability. A re 
lated object of this invention is to provide devices of this 
type which overcome many of the limitations and dis 
advantages of prior connectors or plugs such as are 
briefly indicated in the preceding discussion. 
These and various other objects of this invention, as 

well as many specific advantages of it will be more fully 
apparent from a detailed consideration of the remainder 
of this specification, the appended claims and the ac 
companying drawing in which: 

F.G. 1 is a perspective view of an electrical connector 
of this invention; 

FIG. 2 is an enlarged longitudinal sectional view, 
taken at line 2-2 of FIG. 1; 

FIG. 3 is a cross-sectional view taken at line 3-3 of 
FIG. 2; 

FIG. 4 is a cross-sectional view corresponding to FIG. 
3 showing the positions of various parts of the connector 
indicated in the preceding figures in a released position; 

FIG. 5 is a perspective view of a bushing used in the 
connector shown in the preceding figures; 

FIG. 6 is a perspective view of a spring utilized in 
a connector as shown in FIGS. 1 through 4; 

FIG. 7 is a perspective view of a modified spring capa 
ble of being used in place of the spring shown in FIG. 6 
in the connector shown in FIGS. 1 through 4; 

FiG. 8 is a side elevational view of a modified con 
nector of this invention, this view being broken away so 
as to show part of this connector in section; 

FIG. 9 is an enlarged cross-sectional view of the part 
of the connector shown in section in FIG. 8; 

FIG. 10 is a perspective view of a spring employed in 
the modified connector shown in FIG. 8; 
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FIG. 11 is a perspective view of another spring capa 

ble of being employed in the connector shown in FIG. 8: 
and 

FIG. 12 is a cross-sectional view taken at line 12-12 
of FG, 11. 
The accompanying drawings are primarily intended 

to clearly illustrate several presently preferred forms or 
embodiments of this invention. Connectors or plugs as 
herein described need not be formed precisely as illustrat 
ed in this drawing in order to utilize the essential features 
or principles of this invention since various changs of a 
routine design or engineering nature may be made in the 
preferred connectors shown without affecting the man 
ner in which these connectors operate. 
As an aid to understanding this invention it can be 

be stated in essentially summary form that it concerns 
connectors or plugs, each of which utilizes a socket part 
having an open end and an adapter part which is in 
tended to be inserted and secured within the open end 
of the socket part. With a connector of this invention 
Seal means as heinafter described are utilized between the 
portions of the socket and adapter parts which are 
adapted to fit together and spring means are employed 
in order to lock the socket and adapter parts with respect 
to one another. Further, release means are provided for 
rendering such spring means inoperative for their in 
tended purpose so that the socket and connector parts 
may be disengaged from one another. Also a connector 
of this invention preferably utilizes holding structures 
which are adapted to secure cables or wires or the like 
to the Socket and adapter parts employed in such a man 
ner that a seal around these secured members is created 
and in such a manner that forces applied to them are 
transmitted to the parts to which they are attached. 
The actual details of this invention will be more fully 

apparent from a detailed consideration of the remainder 
of this specification, including the appended claims and 
the accompanying drawings. In the drawings there is 
shown a complete connector or plug 10 of the present in 
vention employing a socket part 2 and an adapter part 
14. These parts i2 and 14 are secured to electrical con 
duits i5, and are utilized in order to electrically connect 
individual conductors 18 within these conduits 26. 
The socket part 2 includes a generally cylindrical 

body 20 and a housing cap 22, including a cylindrical 
skirt 23 which is attached to the body 20 by means of 
threads 24. The housing cap 22 includes a top wall 26 
having a centrally located opening 28 formed in it. This 
opening 28 is surrounded by an annular shoulder 30 
which has a sloping surface 32 which slopes generally 
away from the opening 28. An internally tapered cylin 
drical neck 34 is formed upon the wall 26 so as to be 
located concentrically around the opening 28 and so as to 
extend from the wall 26 at the outer edge of the surface 
32. This neck 34 is attached to a cylindrical skirt 36 of 
a retainer cap 38 by means of threads 40. The top 42 of 
the cap 38 is provided with a centrally located circular 
opening 44 which is normally spaced from the end of the 
neck 34 a comparatively short distance. 
A rigid cylindrical sleeve 46 fitting closely within the 

interior of the neck 34 normally bears against the top 42 
and against an elastomeric sleeve 48. This sleeve 48 
may be conveniently formed out of neoprene, rubber or 
various other equivalent materials. Preferably it fits 
..closely within the interior of the neck 34 so that one end 
of it bears against the sloping surface 32. If desired, the 
outer surface of the sleeve 48 (not separately numbered) 
may be tapered slightly so that the end of the sleeve 48 
adjacent to the surface 32 is of smaller dimension than 
the other end of the sleeve. 
The entire structure formed upon the top wall 26 may 

be considered a "holding means' which is, as referred to 
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in the preceding brief summary of a connector of this in 
vention, designed so as to be utilized in securing one of 
the conduits 16 to the socket part 12. In utilizing this 
"holding' structure the conduit 6 is simply inserted 
through the cap 38 and the sleeves 46 and 48 and the 
opening 28 so as to terminate within the housing cap 22. 
When the conduit 16 is so located the retainer cap 38 may 
be tightened down upon the neck 34. As this occurs the 
sleeve 46 is, of course, pushed against the sleeve 48. The 
pressure applied to the sleeve 48 then causes this sleeve 
to expand inwardly against a substantial area on the ex 
terior of the conduit 16. The tapered outer configura 
tion of the sleeve 48 is considered to facilitate this inward 
expansion. 
Such engagement between the exterior of the conduit 

16 and the sleeve 48 forms a water-tight seal between 
these two parts. This engagment serves an additional 
function. The sleeve 48 when so expanded engages a 
Sufficient amount of surface of the conduit 6 so as to 
essentially hold this conduit 16 in such a manner that as 
tension is applied to it this tension is transmitted directly 
to the housing cap 22 instead of being transmitted through 
the conductors E8. This is considered to be important 
inasmuch as these conductors are relatively weak and 
are not capable of withstanding the full effect of the forces 
which may be applied between a conductor and a com 
plete connector or plug or any part of it. 

It is considered significant that these results are 
achieved with the present invention without damaging 
the exterior of the conduit 16. Because of its com 
paratively soft, resilient character, the sleeve 48 is capable 
of firmly engaging the exterior of the conduit 16 so as to 
achieve the above results without “biting into' or other 
wise deforming the conduit 16 in a detrimental manner. 
it is also considered significant that in this type of 
Srtucture no forces are applied against the sleeve 48 which 
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4. 
tending terminal flange 70 on a ring-like spring 72 having 
the general shape of a split ring of a tapered, curved 
character. From an examination of the drawing it will 
be seen that in cross-sectional view this spring curves in 
wardly from the flange 70 so as to terminate at a lower 
edge 74 of smaller diameter than the remainder of the 
spring. it will also be seen that the spring 72 includes 
iongitudinally extending edges 76 which are located at an 
acute angle to one another so that the extremities of these 
edges 76 adjacent to the edge 74 are closer to one another 
than are the other extremities of these edges 76. 

During the use of the complete connector 10 the edge 
74 of the spring 72 engages a small external flange 78 
formed upon a body 80 of the adapter part 14. This 
body 80 is of a generally cylindrical shape and is pro 
vided with a tapered extremity 82 having a shape cor 
responding to the shape of the shoulder 62. When the 
flange 78 is engaged by the edge 74 of the spring 72 this 
extremity 82 is held against the shoulder 62 as shown in 
FIG. 2 of the drawing. In this position a small elasto 
meric ring 84 is held under compression within an annular 
groove 86 formed in the extremity 82 between the 
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would tend to twist it in a manner which might cause it 
to be torn or broken. 
cap 38 is twisted the rigid sleeve 46 slides against the in 
terior of this cap 38 and does not transmit forces to the 
sleeve 48 which would cause this sleeve to be twisted 
around the conduit 16 in a detrimental manner. As a 
consequence of this a sleeve 48 may be reused many 
times, and does not tend to “break up' within the neck 34. 

Within the socket part 12 the individual conductors 
18 within the conduit 16 are attached in a known man 
ner to metal terminals 50 mounted upon a disc-like di 
electric insert 52. This insert 52 holds metal sockets 56 
which are connected to the terminal 50 and which extend 
from it generally away from the housing cap 22. These 
sockets 56 are of a known type and are adapted to receive 
correspondingly shaped metal prongs 54 secured to 
another disc-like dielectric insert 58 carried within the 
adapter part 14. The prongs 54 also carry terminals 60 
corresponding to the terminals 50 previously described. 
It will be recognized that the terminals 50 and 68, the 
prongs 54 and the Sockets 56 may be conventional items 
of hardware adapted to establish conventional electrical 
connection between individual conductors 18 in the con 
duits 16. 

In the connector or plug 10 the body 20 contains an 
internal cylindrical recess 6 which is adapted to hold 
the insert. 52. This insert 52 may be secured in place 

This is because as the retainer 
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through the use of an appropriate, conventional adhesive . 
(not shown); other equivalent mechanical means may 
be employed for the same purpose. In this connector 
10 the body 20 includes an internal beveled or tapered 
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shoulder 62 which diverges away from a surface of the 
insert 52 generally toward a normally open end 64 of this 
body 20. The body 20 is also provided with an internal 
cylindrical surface 66 which leads from this end 64 
toward shoulder 62; a continuous annular groove 68 is 
located so as to extend around the interior of the surface 
66 between the end 64 and the shoulder 62. - 

This groove 68 is adapted to hold an outwardly ex 
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tially extremely simple. 

shoulder 62 and this extremity 82. When the adapter 
part 14 is not in use the ring 84 normally extends from 
the extremity 82. This ring 84 preferably is a common 
elastomeric O-ring formed out of natural or synthetic 
rubber or the like; it may also be formed of another 
equivalent shape. - 

Upon the exterior of the body 80 of the adapter part 
14 remote from the extermity 82 there is located a cyl 
indrical bushing 88 which is capable of being slid along 
the exterior of this body 80. If desired, this bushing may 
be provided with a terminal flange 90 so as to facilitate 
its being engaged as the socket and adapter parts 12 and , 
14 in the connector 10 are being disengaged from one 
another. Such disengagement is more fully described 
Subsequently in this specification. 
The insert 58 previously described is secured within 

the body 80 in the same manner in which the insert 52 
is secured within the body 28. When this is done the 
terminals 60 upon it are located within another housing 
cap 22 forming a part of the adapter part 4. This other 
housing cap is preferably formed in the identical manner 
as the housing cap 22 previously described. For this 
reason various parts of the housing caps and various 
parts used in conjunction with them which are the same 
as parts previously indicated are not separately described 
herein and are designated in the drawings by the numerals 
previously used to designate such parts. From a con 
sideration of the drawing it will be realized that one of 
the conduits 16 is held by each of the housing caps 22. 
The use of the complete connector or plug 10 is essen 

When this connector 10 is to be 
used the conduits 16 are - attached to the socket and 
adapter parts, 2 and 14, as previously indicated. These 
parts 12 and 14 may then be attached to one another by 
simply sliding the extremity 82 through the end 64 and 
applying only a moderate amount of pressure to the parts 
2 and 14 so as to place the ring 84 under compression 
and so as to seat the extremity 32 against the shoulder 
62. As this is being done the spring 72 will be engaged 
by the extremity 82 since the portion of the extremity 82 
adjacent to the flange 78 is of larger diameter than the 
edge 74 of the spring 72. Such engagement will tempo 
rarily expand the spring 72, and then as motion of the 
extremity 82 toward the socket part 12 continues this 
spring 72 will "snap over" the end of the extremity 32 
onto the flange 78. . . . 

In this position the spring firmly latches the adapter 
part 14 in contact with the socket part 2 so as to firmly 
Secure these parts to one another in such a manner that 
the ring 84 forms a water-tight seal between these two 
parts, preventing moisture or the like from entering the 
region between the inserts 52 and 58. In this position 
the parts 12 and 14 are locked together so as to be capa 
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ble of withstanding extreme amounts of vibration. The 
particular shape of the spring 72 utilized is considered 
to be advantageous in withstanding Such vibration. It is 
considered to be substantially impossible for the Spring 
72 shown to vibrate in such a manner as to disengage the 
fiange 78. The inherent resiliency of the ring 84 is con 
sidered to aid in maintaining contact between the flange 
78 and edge 74 of the spring 72 at all times by tending 
to push the body 88 in a direction in which Such contact 
is maintained. When the spring 72 is used as herein de 
scribed it is capable of effectively transmitting forces be 
tween the socket and adapter parts 2 and i4. 
When it is desired to disconnect the socket and adapter 

parts 12 and 14 the bushing 38 is merely forced toward 
the spring 72 so as to slide within the interior of this 
spring, deforming this spring outwardly away from the 
flange 78. When the spring 72 is temporarily deformed 
in this manner the adapter part 4 may be easily with 
drawn from the socket part 2. Deformation of the 
spring 72 as the parts 12 and 14 are being disengaged is 
facilitated by enlarging the diameter of the spring through 
the use of a wedged shaped protrusion $2 on the exterior 
of the bushing 88. This protrusion 92 contains side 
edges 94 which are adapted to fit against the edges 76 as 
the bushing 88 is moved toward the extremity 82 in order 
to force the edges 76 apart, effectively enlarging the entire 
diameter of the spring 2. 

Preferably a small alignment notch 91 is provided in 
the periphery of the flange 78. This notch 9, is engaged 
by a pin 95 mounted on the body 20 so as to extend along 
the surface 66, and serves to prevent rotation of the spring 
72 so that the protrusion 92 is aligned with the edges 76 
when the bushing 88 is in a position to be moved into - contact with this spring. 

It is normally preferred to incorporate within the com 
plete connector i0 means for assuring alignment of the 
socket and adapter parts 2 and 4 when these parts are 
being secured to one another. Although such means may 
merely consist of markings (not shown) on the periph 
eries of the Socket and adapter parts it is normally pre 
ferred to utilize with the invention parts which mechani 
cally insure alignment during assembly. Such parts are 
the pin 96 and the notch 98 shown in the drawing. This 
pin 96 is mounted upon the adapter part 4 so as to ex 
tend from it and so as to fit within a notch 98 within the 
interior of the socket part 12. With this construction an 
elongated slot (22 is provided in the bushing 88 so as to 
permit movement of this bushing as previously described. 
Various other equivalent mechanical means (not shown) 
can be employed so as to achieve the same alignment objectives. 

In order to prevent accidental movement of the bush 
ing 88 towards the spring 72 it is preferred to have the 
body 88 sufficiently long so that the bushing 90 can be 
withdrawn so that the pin 96 is located outside of the slot 
32. When this is done the bushing 38 can be rotated so 

that the pin 96 hits against the end of this bushing 88. in 
this position the bushing 38 cannot engage the spring 72. 

In FIG. 7 of the drawings there is shown a spring 96 
which may be employed in the connector 10 instead of the 
spring 72 previously described. This spring 96 includes 
an upper, flat terminal or end flange 98 of a split ring 
character and a plurality of equally spaced resilient fin 
gers 160. When the spring 96 is employed the flange 98 
is shaped within the groove 63 in the connector 10 so 
that these fingers 00 extend inwardly from it and con 
verge generally towards the interior of the socket part 2. 
Thus, the fingers 100 extend in the same general manner 
as the principal portion of the spring 72. 

in a connector such as the connector 10 the spring 96 
serves in the same general manner as the spring 72. 
Hence, the use of this spring 96 is not separately dis 
cussed in this specification. It is noted, however, that a 
protrusion such as the protrusion 92 need not be em 
ployed when the spring 95 is used inasmuch as the spring 
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6 
96 contains no edges corresponding to the edges 76 for 
such a protrusion to engage. 

In FiG. 8 of the drawing there is shown a modified 
connector 110 of the present invention which is the same 
as the connector 10 previously described except in certain 
regards as are set forth in this specification. For this 
reason various parts of the connector 110 which are the 
same as, or substantially the same as corresponding parts 
of the connector 10 are not separately identified herein, 
and are designated both in this specification and in the 
accompanying drawings by the primes of the numerals 
previously used to designate such parts. Further various 
internal parts of the connector 10 which are the same 
as various internal parts of the connector 10 are not 
separately shown in the drawings and are not described 
herein. 
The connector 40 differs from the connector 10 in the 

construction of the spring 152 utilized in it so as to 
secure the socket and adapter parts S2’ and 4 to one 
another. In the connector 110 the spring 12 having a 
shape as illustrated in FIG. 10 of the drawings is utilized 
instead of the spring 72 previously described. This 
spring 2 fits within a groove 68' which corresponds to 
the groove 68, but which is of larger dimension than the 
groove 68. As shown in FIGS. 8 and 9 of the drawings 
the spring 112 has a flat bottom 4 which is located ad 
jacent to the side 116 of the groove 68' adjacent to the 
beveled or tapered shoulder 62 within the interior of the 
connector 110. This spring 112 also has a cylindrical 
periphery 18 located adjacent to, but spaced from the 
bottom 20 of the groove 68. This spring 12 also has 
a tapered internal surface 122 which is tapered so as to 
extend in generally the same direction as the shoulder 62. 
This surface 122 is located adjacent to the end 124 

of the bushing 88 remote from the flange 90'. This end 
124 is preferably provided with a comparatively small 
tapered Surface 126 which corresponds in configuration 
to the surface 122. The spring 112 preferably also in 
cludes an internal flange 128 located on the extremity 
of the surface 122 adjacent to the bottom 114 of the 
Spring 112. The flange 28 in the embodiment of the 
spring 12 illustrated in FIGS. 8, 9 and 10 of the draw 
ings is of a generally rectangular configuration and cor 
responds in shape to the shape of a groove 130 formed 
in the periphery of the body 80'. 
The Spring 112 operates in substantially the same man 

ner as the spring 72 previously described. This spring 
12 is of a split ring character and is provided with lon 

gitudinally extending edges 76' corresponding to similar 
edges 76 on the spring 72. The spring 112 is convenient 
ly located within the groove 68' by bringing these edges 
76 together and snapping the spring 112 in place. When 
it is Snaped in place the adapter and connector parts 2' 
and 14 may be secured to one another in the same man 
ner in which the parts 12 and 14 are secured together. 
These parts 2 and 14" may similarly be released from 
one another by forcing the bushing 88' toward the socket 
part 2'. This brings the surface 126 into engage 
ment with the surface i22 and causes the spring 112 to 
be expanded so that the flange 128 disengages the groove 
30. At this point the socket and adapter parts 12' and 
i4 may be easily pulled away from one another. 
The connector 110 may utilize a protrusion (not 

shown) corresponding to the protrusion 92 previously 
described for the purpose of engaging the edges 76' al 
though such a protrusion need not be used in this con 
nector 140. In the connector 119 the spring 12 may be 
replaced by other springs having different shapes than 
this specific spring 12. As an example of this a spring 
134 shown in FIG. 11 of the drawings may be employed 
in the same manner as the spring 112. Since various 
parts of the spring 134 are identical or substantially 
identical to the corresponding parts of the spring 12, 
these parts are not separately described herein, and are 
designated in the accompanying drawing by the primes 



3,193,309 
7 

of the numerals previously used to designate correspond 
ing parts of the spring 112. From a consideration of 
the drawings it will be realized that a spring 134 does not 
employ a separate flange 28, but instead the extremity 
of the surface 122 and the bottom 114 join together so 
as to serve together as a flange. 
Those skilled in the art to which this invention pertains 

will realize that connectors or plugs as herein described 
and as illustrated in the accompanying drawings may be 
easily and conveniently manufactured at a comparatively 
reasonable or nominal cost. They will also realize that 
these connectors or plugs may be easily and conveniently 
used whenever desired with a minimum amount of diffi 
culty in either connecting or disconnecting individual 
conduits, wires or the like. Because of the nature of 
this invention and the fact that various features of it can 
be employed in various different devices which differ 

10 

from the precise connector 10 illustrated in the drawing 
and described herein as to appearance, various construc 
tional details or the like, this invention is to be con 
sidered as being limited solely by the appended claims 
forming a part of this disclosure. 

I claim: 
1. A connector which includes: 
a socket part having an open end and a shoulder ta 

pered inwardly from said end; 
an adapter part adapted to fit within said open end 

or said socket part, said adapter part including a 
tapered extremity conforming to the configuration of 
said tapered shoulder and a flange extending around 
said adapter part; 

spring means for holding said adapter part within said 
socket parts so as to hold said tapered extremity 
against said tapered shoulder by engaging said flange 
on said adapter part when said adapter part is located 
within said end of said socket part, 

said spring means being secured to said socket part 
adjacent to said open end and extending toward the 
interior of said socket part and towards said tapered 
shoulder from said end of said socket part, said 
spring means being of a slit-ring character and in 
cluding edges leading between the ends thereof, said 
edges being formed so that the extremity of said 
edges adjacent to said tapered shoulder are closer 
together than the other extremities of said edges 
adjacent to the other end of said spring means held 
by said socket part so that the diameter of said spring 
means adjacent said tapered shoulder is less than the 
diameter of said spring means held by said socket 
part; 
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means for preventing rotation of said spring means with 
respect to said socket part; - 

alignment means extending between said adapter part 
and said open end of said socket part to insure align 
ment of Said parts; 

release sleeve means including wedge means for en 
gaging said edges of said spring means between the 
ends thereof so as to increase the diameter of said 
spring means and move said spring means out of 
engagement with said flange on said adapter part, 
said release sleeve means being movably mounted 
on said adapter part; and 

guide means on said release sleeve means for guiding 
said release sleeve means so that said wedge means 
will engage said edges of said spring means when said 
release sleeve means is moved on said adapted part 
towards said socket part. - 

2. A connector as defined in claim 1 wherein said align 
ment means comprises: a pin mounted on said adapter 
part and a notch on said socket part, said pin fitting within 
said notch. 

3. A connector as defined in claim 2 wherein said guide 
means comprises: a slot formed in said release sleeve 
means, said pin extending through said slot. 
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