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3,136,593 
ELECTRICAL CONNECTOR GROUNEDING 

APPARATUS 
Edward F. Ehrhaan, Cedar Crest, and Frederick J. Spar 

ber, Belen, N. Mex, assignors, by EneSne assigniaeis, 
to the United States of America as represented by the 
United States Atomic Energy Connissioia 

Filed May 31, 1962, Ser. No. 99,284 
Claim. (C. 339-222) 

The present invention relates generally to electrical 
conductors and connectors and more particularly to a 
device which is adapted to insure proper grounding 
through a connector body when mating electrical con 
ductorS. w 

Electrical connectors normally comprise a pair of mat 
ing portions joined with conductors and in many instances 
themating portions comprise a plug and a receptacle with 
the latter being provided with an annular groove adapted 
to receive an annular barrel member on the plug portion. 
As the barrel enters the groove current conducting con 
tacts within the barrel are adapted to engage and mate 
with a like number of contacts in the receptacle portion 
so as to establish electrical flow through the connector 
to a point of use. A key-way in one part and a key 
on the other part may be provided to correctly orient 
the contacts. The accepted manufacturing tolerances for 
the plug and receptacle portions are such that the Space 
etween the outer diameter of the barrel member and 

the inner diameter of the receptacle may vary a few 
thousandths of an inch to several thousandths of an inch 
from the desired diameter. Thus in many instances when 
the barrel member is first received in the annular groove 
there may be a very loose and relatively non-contacting 
relationship therebetween so as to provide little or no elec 
trical grounding or shielding through the connector body. 
Under normal circumstances such a loose fit may not 
be detrimental or interfere with the normal operation 
of the connector or with the electrically operated con 
ponents being coupled through the connector; however, 
in the presence of an electromagnetic field such as radio 
frequency energy such a loose fit may be highly unde 
sirable since if the plug and receptacle are not properly 
contacted or “grounded' prior to engagement of the cur 
rent carrying contacts the electromagnetic field may cause 
a discharge to occur through the contacts and damage 
electrical circuitry or effect the operation of electrical 
components prematurely or in an undesired manner. 

It has been found that where electromagnetic field 
generating means are present, such as, for example, radar, 
which produces radio frequency energy, that high and 
low potentials between various components or systems 
frequently exist in the area of the field. Thus, if it is 
desired to electrically couple through a suitable connector 
a pair of components or systems which may be at differ 
ent potentials, precautions must be taken to thoroughly 
"ground' such components or systems to the same poten 
tial prior to engagement of the contacts and thereby avoid 
the deleterious effects of the electromagnetic field caus 
ing a discharge through the contacts of the connector as 
described above. It is therefore a principal object of the 
present invention to provide an improved device in com 
bination with electrical conductors or connectors which 
are capable of providing proper "grounding' between 
components or systems prior to engagement of electrical 
contacts. 

Another object of the present inevntion is to provide a 
new and improved grounding device of relatively simple 
and inexpensive construction. 

Another object of the present invention is to provide 
on one part of an electrical connector a plurality of im 
proved finger-like spring segments with projections adja 
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2 
cent one end thereof and utilize such projections for con 
tacting another part of the connector and provide the 
desired grounding. 
A further object of the present invention is to provide 

an improved connector grounding device capable of con 
tacting a receptacle portion about substantially the entire 
periphery thereof. 
A still further object is to provide lip means for main 

taining contacting spring segments in pre-stressed and 
correctly oriented positions. 

Other and further objects of the invention will be ob 
vious upon an understanding of the illustrative embodi 
ment about to be described, or will be indicated in the 
appended claim, and various advantages not referred 
to herein will occur to one skilled in the art upon em 
ployment of the invention in practice. 
A preferred embodiment of the invention has been 

chosen for purposes of illustration and description. The 
preferred embodiment illustrated is not intended to be ex 
haustive nor. to limit the invention to the precise form 
disclosed. It is chosen and described in order to best 
explain the principles of the invention and their applica 
tion in practical use to thereby enable others skilled in 
the art to best utilize the invention in various embodi 
ments and modifications as are best adapted to the par 
ticular use contemplated. 

in the accompanying drawing: 
F.G. 1 is a side elevation view, partly cut away, 

showing a connector part embodying the present inven 
tion; 

FIG. 2 is a front elevation view of the part shown in 
FIG. 1; 

FIG. 3 is a longitudinal sectional view taken along 
line 3-3 of FIG. 2, together with a longitudinal sec 
tional view showing a typical cooperating connector part; 

FIG. 4 is an enlarged fragmentary view similar to a 
portion of FIG. 3 showing the contact between the 
grounding elements and the inner surface of a receptacle; 
FiG. 5 is an enlarged fragmentary view showing a 

grounding spring segment in greater detail; and 
FIG. 6 is an enlarged fragmentary view similar to 

FIG. 5 but showing a slightly different spring segment 
arrangenient. 
The present invention is illustrated in the drawings 

embodied, by Way of example, in the plug portion of a 
mating plug and receptacle electrical connector. The 
plug portion as best shown in FIGS. 1-3 may comprise 
an annular shell or barrel member or part 11 having a 
shoulder 12 about its periphery intermediate the ends 
thereof and a contact carrying insulating insert 13 there 
in. The barrel part is may be provided with a threaded 
Outer Surface 14 adjacent one end thereof for facilitating 
the engagement of a cable attaching device or the like 
(not shown) while adjacent the other or distal end 5 
of the plug barrel 11 there may be stepped recesses 16 
and i7 (FIG. 5) provided in the outer surface of the 
barrel for retaining grounding elements 18 as will be 
described in detail below. The term annular as used 
herein with reference to the shapes of various connector 
components is not intended to be limited to ring-like 
configurations but is used in the sense of encompassing 
all space enclosing configurations such as round, square, 
rectangular, etc. 
The stepped recesses 16 and 7 in the barrel 11 may 

be formed or machined in any suitable manner, such 
as, for example, by a lathe or the like, so that recess 
16 which has the deeper or innermost surface extends 
from a point on the barrel adjacent to the shoulder 12 
to a point immediately adjacent the forward or distal 
end 5 of the barrel 11. The recess 16, which may have 
a surface generally parallel to the surface of the barrel 
11, may be undercut into the barrel 11 adjacent the for 
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ward end 15 in such a manner that a recess-overlying 
portion or lip 20 is formed. The recess 17, which may 
have an inner surface somewhat shallower and generally 
parallel to the surface of recess 26 (FIG. 5), may be 
“cut” into the barrel intermediate the shoulder 2 and 
the recess 16 in such a manner that the surface of recess 
17 communicates with the recess 16. Since the recesses 
16 and 17 may extend through a substantial thickness 
of the barrel member it may be desirable to make the 
barrel 11 from a relatively strong electrical conducting 

- material such as stainless steel or the like to insure that 
the recesses do not overly weaken the barrel so as to in 
pair its normal mating function. 
The grounding elements A8, as best shown in FIGS. 

. 1 and 5 may comprise a plurality of finger-like spring 
segments 2 which are adapted to be secured to the bar 
rel against the surface of the recess 7 so as to bridge 
or extend in a cantilevered fashion substantially across 
the recess 16 so that the free ends thereof may abut 
against the underside of the lip 20. The spring-fingers 
or spring segments 21 may be conveniently formed from 
a single piece of thin, relatively rigid sheet material, 
having good electrical conducting properties, such as, 
for example, stainless steel or beryllium-copper. The 
sheet material may be machined or in any other suitable 
manner provided with a plurality of slots or grooves 22 
which communicate with one end of the sheet and axially 
extend through a substantial portion of the width thereof 
so as to provide a plurality of similar spring segments 
21 projecting from a common base 23. 
To attach the grounding elements 8 to the barrel 

11 so that the distal end of each segment 2 is pre-stressed 
in an outward direction, the sheet material may be first 
formed in an annular configuration generally correspond 
ing to the shape of the barrel 11, then the distal or free 
end of each segment 2 may be placed within the recess 
16 underneath the lip 20 and thereafter the common 
base 23 may be moved inwardly into the recess 17 and 
attached to the barrel 1 in any suitable current con 
ducting manner such as by spot-welding or riveting, as 
generally indicated at 24. With the grounding elements 
18 so attached to the barrel 1 the base 23 may be on 
substantially the same horizontal plane as the lip 20 while 
the distal ends of the segments 2 are disposed beneath 
the lip 20, thus causing the distal ends of the segments 
to continuously tend to "spring” outwardly in an effort 
to return to the horizontal plane common with the 
base 23. 

Desired "pre-stressing of the segments 21 may be 
easily determined by preselecting the thickness of the lip 
20 and the depth of the recess 17. However, the depth 
of the recess 17 may be normally such that with the 
base 23 mounted therein the outer surface of the base 
23 has substantially the same outer diameter as the lip 
20, thus insuring that no objectionable obstruction which 
may interfere with the mating of the plug and receptacle 
connector portion, is present at the point where the base 
23 is attached to the barrel. 
To provide an electrical coupling through the con 

nector, the barrel part 1 of the plug portion is adapted 
to be received in an annular groove 25 within a mat 
ing electrically conducting receptacle portion 26 which 
normally contains an insulating insert 27 having con 
tact elements 30 therein which are adapted to mate with 
the contact elements 29 in the plug portion to complete 
the electrical coupling through the connector. As shown 
in FIGS. 3 and 4, the contact elements 29 in the plug 
portion and the contact elements 30 in the receptacle 
portion are in the form of pins and sockets respectively; 
however, it will appear clear that the contacts 29 or 
30 may be in either mating portion. After the barrel 
11 is received within the groove 25 and the pins 29 en 
gage the sockets 30, the mating portions may be secured 
together by a barrel encircling sleeve 3i having an in 
Wardly extending flange adapted to abut the shoulder 12 
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4. 
and which is adapted to mate with a threaded surface 
on the receptacle portion 26 for providing a secure con 
nection betwen the connector portions. 
To provide the desired contacting or grounding between 

the mating parts prior to engagement of the contact ele 
ments 29 and 30, each spring segment 2 may be pro 
vided with a radially extending projection 32 on the 
outer surface and adjacent to the distal or free end 
thereof. These projections 32 come into positive con 
tact with the receptacle body somewhat before the mat 
ing of the contacts 29 and 30 to insure that the connector 
portions are properly contacted or grounded before the 
engagement of the contact elements 29 and 39. After 
contact is made between the projections 32 and the lead 
ing edge of the receptacle body, a slight axial pressure 
exerted on either mating portion causes the spring fin 
gers or segments 21 to be moved inwardly a Sufficient 
distance so as to permit the barrel 1 to enter into the 
groove 25 and yet maintain an interference fit with the 
inner surface of the receptacle (FIG. 4). While the 
contacting elements 18 are shown in the connector plug 
portion it will appear clear that such elements may be 
provided in the inner surface of the connector receptacle 
portion 26. 
The thickness or height of each projection 32 should 

be such that it will engage the leading edge of a recep 
tacle portion having the maximum manufacturing tol 
erance or inner diameter. Thus after determining the 
necessary height of the projections 32 the depth of the 
recess 16 may be determined so that if the plug portion 
is used with receptacle portion having a minimum manu 
facturing tolerance or inner diameter the projections 32 
and the spring segments 21 will be able to move inwardly 
into the recess 16 sufficiently to allow the mating of the 
connector portions. In FIG. 4 the distal end of a seg 
ment 21 is shown abutting against the surface of recess 
16; however, it will appear clear that the distal end of 
the segments 21 may be at any point between the inner 
surface of the lip 20 and the surface of recess 16. 
While the projections 32 may be integral with or at 

tached to the spring segments 25 in any desired manner 
and be of any desired shape, satisfactory results have 
been attained by having the projections 32 integral with 
the spring segments 2i and formed in a generally lobe 
like configuration with a slightly slanted leading edge 
33 for easing the mating of the connector portions. 
With a connector plug portion embodying the present 

invention the leading edge 15 of the barrel is solid or 
unbroken except for the axially extending slot or key 
way 34 (FIG. 3), thus insuring proper mating by allow 
ing the technician coupling the connector to seek out 
a key (not shown) in the receptacle portion prior to 
placing a load on the spring segments 21. Also by using 
a plurality of such spring segments 21 and projections 
32 about the periphery of the plug barrel, grounding 
is effected in a more desirable manner in that the pro 
jections 32 contact the receptacle body around Substan 
tially its entire annular leading edge prior to permit 
ting the engagement of the contact elements 29 and 30. 
This feature of grounding about the entire periphery of 
the connector is important in that the electrical field 
is capable of causing a discharge through the contact 
elements of the connector even though a portion of the 
connector is already grounded. While eight spring seg 
ments and projections are illustrated in FIG. 3 it will 
appear clear that any desired number of such segments 
and projections may be used. 

If it is desired to increase the pressure exerted by 
the spring segments 21 against the inner surface of the 
receptacle body a slight rearward slant 36 may be given 
to the surface of recess 17 (FIG. 6) so as to cause the 
spring fingers 2A to be more of an arcuate shape and 
thereby increase the “spring” or biased effect of the Seg 
ments 2i. 

It will be seen that the apparatus of the present inven 
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tion sets forth a highly desirable structure for effecting 
proper contacting or grounding between components or 
assemblies so as to obviate or substantially minimize 
contacting or grounding problems heretofore known. 
Providing a substantially solid or unbroken leading edge 
and lip on the plug portion, the spring segments are 
maintained in proper positional relationship to each 
other by preventing deformation of the spring segments 
by a carelessly inserted or placed screwdriver or test 
probe. Also, due to the unique relationship of the 
spring segments to the substantially solid leading end, 
rough handling, such as dropping the connector and im 
pacting it against a concerete floor or the like, does 
not deform the spring segments so as to prevent proper 
connector assembly. Unequal "pre-stressing” of the seg 
ments 21, i.e., where one or more segments 21 tend 
to provide a greater 'spring' effect, is compensated for 
by the overlying lip 20 in that the latter confines the 
segments to predetermined positions and thus evens out 
the "pre-stressing.” The lip 20 also assures that seg 
ment inaccuracies such as spreading and the like which 
may easily occur when using non-confined individual bar 
rel segments are obviated because of the novel segment 
position retaining features provided by the lip 20. 
As various changes may be made in the form, construc 

tion and arrangement of the parts herein without depart 
ing from the spirit and scope of the invention and with 
out sacrificing any of its advantages, it is to be understood 
that all matter herein is to be interpreted as illustrative 
and not in a limiting sense. 
We claim: w 
An electrical connector mating portion having a con 

tacting element and an annular metal grounding shell 
encircling said element and insulatively spaced therefrom 
comprising an axially elongated recessed surface periph 
erally disposed about said shell and extending to a loca 
tion adjacent one end thereof, another peripherally dis 
posed recessed surface in said shell communicating with 
and laterally outwardly spaced from the first mentioned 
recessed surface at a location remote to said one end, 
a generally annular retaining lip on said shell adjacent 
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said one end thereof and laterally spaced from and over 
lying a section of the first mentioned recessed surface, 
spring means comprising a base portion disposed against 
and secured to said other recessed surface and essentially 
encircling the shell with an outermost surface of said 
base portion having essentially the same perimetric di 
mensions as an outermost surface of said retaining lip, 
a plurality of axially disposed flexible segments spaced 
about the first mentioned recessed surface and extend 
ing from said base portion in cantilever fashion across 
essentially the entire first mentioned recessed surface to 
a location beneath said retaining lip with the distal ends 
of said segments being constrained generally laterally 
inwardly from the base portion by said retaining lip and 
thereby effecting the continuous urging of said distal ends 
towards said retaining lip while resisting movement to 
Wards the first mentioned recessed surface, and a lat 
erally outwardly extending projection on each of said 
segments at a location adjacent said retaining lip and 
disposed closer to said one end of the shell than said 
contacting element for contacting a surface on a metal 
shell of another mating connector portion prior to the 
establishment of an electrical path from said contacting 
element to a mating contacting element in said other 
nating connector portion. 
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