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ELECTRICAL TERMINAL 

BACKGROUND OF THE INVENTION 

The present invention relates to an improved electri 
cal terminal for connecting a wire to a conductive 
member. 

In the manufacture of various circuitry, it becomes 
necessary to interconnect two conductive members of 
various types. The most common type of permanent. 
connection utilized in electrical circuitry is to solder 
two members together to provide a permanent connec 
tion between the members. However, it many instances 
it becomes necessary to provide some type of releasa 
ble connection between two conductive members. 

For example, in the automobile industry numerous 
connections must be made between two conductive 
members which can readily be separated in case of the 
need for repair or replacement of either of the mem 
bers or other associated structures. 
While various types of releasable connections for 

electrically conductive members have been known for 
years, the auto industry is at all times striving to reduce 
the cost of manufacturing and assembling the various 
components of an automobile. Because of the number 
of vehicles being manufactured annually, a savings of a 
fraction of a penny in the manufacture or assembly cost 
for any part results in a considerable annual savings. 
While various types of releasable terminal connec 

tors are known these are too expensive to construct 
and/or are complicated to incorporate into existing 
structures. In addition, the less expensive types of ter 
minal connectors do not positively interconnect the 
two members. 
Thus, the auto industry, as well as other industries, is 

continually striving to design terminal connectors that 
are less expensive while still performing the intended 
function. 

SUMMARY OF THE INVENTION 

The present invention provides a simple and inex 
pensive electrical terminal for connecting the conduc 
tive wire to a larger conductive member. The terminal 
includes a specially designed clip that is connected to 
the wire and cooperates with a threaded opening in the 
larger conductive member. 
More speci?cally, the connection includes an elon 

gated sheet metal strip which is reversely bent upon it 
self approximately at the center to produce two spaced 
legs interconnected by a bight portion and one of the 
legs has connecting means for connecting ,the wire 
thereto. The opposite leg has a locking ledge de?ned 
intermediate the ends thereof. The locking ledge is 
de?ned by a planar portion extending from the bight 
portion and an arcuate portion merging with the free 
end of the planar portion to produce a ledge. 
The two conductive members are interconnected by 

grasping the ends of the legs remote from the bight por 
tion and forcing them towards each other to allow the 
strip to be inserted into the opening. Once the clip is 
fully inserted, de?ned by projections extending from 
opposite sides of the ?rst leg, the legs are released and 
the inherent resiliency of the strip will force the locking 
ledge into engagement with a surface of the groove the 
thread. 
The positive locking action between the strip and the 

threaded opening results from the combination of the 
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angle of inclination of the thread surface relative to the 
longitudinal axis of the opening as well as the acute an 
gular relation of the ?rst or planar portion of the leg 
having the locking ledge de?ned thereon. In addition, 
the circular nature of the threaded opening and the ?at 
nature of the locking ledge will cause the opposite 
edges of the locking ledge to bite into the surface of the 
thread between the minor and major diameters to posi 
tively lock the strip into the threaded opening. In fact, a 
pulling force tending to pull the wire away from the 
other conductive member will increase the locking ac 
tion of the strip within the opening. This arrangement 
assures that the two conductive members can only be 
separated by applying a positive force to the free leg 
adjacent the opening and force the legs together to dis 
engage the locking ledge from the thread surface in the 
opening. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF 
DRAWINGS‘ 

FIG. 1 of the drawings discloses an exemplary en 
vironment for the terminal of the present invention; 

FIG. 2 is an enlarged sectional view of the steering 
column shown in Fig. 1; 

FIG. 3 is a plan view of the electrical connector be 
fore the conductive member is connected thereto; 

FIG. 4 is a side elevation view of the electrical con 
nector; 

FIG. 5 is an end view of the connector as viewed 
along line 5-5 of FIG. 3; 

FIG. 6 is a perspective viewof the connector; 
FIG. 7 is a fragmentary plan view of the connector 

inserted in the threaded opening; and 
FIG. 8 is an enlarged fragmentary view showing the 

locking ledge and the thread in the opening. 

DETAILED DESCRIPTION 

While this invention is susceptible of embodiment in 
many different forms, there is shown in the drawings 
and will herein be described in detail one speci?c em 
bodiment, with the understanding that the present dis 
closure is to be considered as an exempli?cation of the 
principles of the invention and is not intended to limit 
the invention to the embodiment illustrated. 
The illustrated environment for the electrical ter 

minal of the present invention is disclosed in FIG. 1 as 
an automobile steering mechanism generally indicated 
at 10 and including a steering column 12. A hub 14 is 
?xedly secured by a nut 18 (FIG. 2) to a shaft 16 ex‘ 
tending through the steering column 12 while a steering 
wheel 20 (FIG. 1) is mounted on the hub by means of 
spokes 22. 

In many commercial automobiles, the steering wheel 
20 incorporates a switch for completing the circuitry to 
various auxiliary equipment, such as a horn. Thus, the 
?rst portion of the switch (not shown) is suitably 
grounded by a wire 24 while the second portion of the 
switch is connected to a source of current (not shown) 
through a wire 25. Since it may become necessary to 
remove the steering wheel 20 and the hub 14 from the 
steering column for repair or replacement, it is desira 
ble to have a releasable connection for the wires ad 
jacent the upper end of the steering column. 

According to the present invention, the electrical 
terminal for connecting the conductive members 14 
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and 24 provides a means for positively securing the two 
members while allowing separation by mere manipula 
tion of parts. Furthermore, the electrical terminal is ex 
tremely inexpensive since it includes only one element 
and a threaded hole. 

In the illustrated embodiment, the electrical terminal 
includes an electrical connector or clip speci?cally 
designed and con?gured to cooperate with a threaded 
opening in a manner to positively lock the connector in 
the opening while allowing easy removal by merely 
grasping the clip at the appropriate locations and ap 
plying pressure thereto. 
As more clearly illustrated in the drawings, particu 

larly FIG. 2, the electrical terminal includes a threaded 
opening 30 de?ned in one conductive member, the hub 
14, and an electrical connector or clip 32 carried by the 
second conductive member or wire 24. The electrical 
connector 32 is more clearly shown in FIGS. 3 through 
6 and includes a resilient, elongated conductive sheet 
metal strip which is reversely bent upon itself to a sub 
stantially U~shaped con?guration to de?ne ?rst and 
second spaced legs 34 and 36 interconnected by a bight 
portion 38. The ?rst leg 34 has means 40 on the free 
end thereof to de?ne a connection for the wire 24. 
Since the wire 24 includes a conductive element 24a 
enclosed in a sheath of insulation 24b, it is desirable to 
provide a ?xed connection for both the conductive ele 
ment and the sheath. Thus, according to one aspect of 

_ the invention, the connecting means 40 includes a ?rst 
clamping member 42 and a second clamping member 
44. The ?rst clamping member 42 includes spaced 
arms 46 which extend upwardly from the main body 
portion of the leg 34 and which are adapted to be 
crimped around the conductive element or wire 24a, as 
is shown in the assembled condition in FIG. 2. 
Likewise, the second clamping member 44 includes a 
pair of arms 48 extending upwardly from the main body 
of the ?rst leg 34 and the arms 48 are adapted to be 
crimped around the sheath of insulation 24b. With this 
arrangement, both the wire and the sheath are securely 
?xed to the electrical connector 32. 
According to the primary aspect of the present in 

vention, the second leg has latch means de?ned on an 
intermediate portion thereof which cooperates with the 
wall of the opening 30 to secure the conductive mem 
bers together in a manner which will be explained in 
more detail hereinafter. The latch means on the second 

' leg is de?ned by a ?rst planar portion extending from 
the bight portion 38 at an acute angle with respect to 
the main body of the ?rst leg 34 and a second arcuate 
portion 52 merging with the free end of the planar por 
tion to produce a transversely extending ledge 54. 

It will be noted from an inspection of FIGS. 3 and 4, 
that the respective legs are ?at between opposite edges 
60 and 62 and the ?rst leg 34 has a pair of projections 
64 extending outwardly from the opposite edges, for a 
purpose which will be described later. The ?at or 
planar transverse con?guration of the strip will result in 
the locking ledge being substantially planar between 
opposite edges or ends 60 and 62, for a purpose which 
will be described later. ‘ 

To interconnect the two conductive members 14 and 
24, the strip 32 is ?rst connected to the wire 24a by 
crimping the arms 46 about the wire 24a and the sheath 
is likewise secured by crimping the arms 48. 
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4 
Thereafter, the two conductive members are intercon 
nected by grasping the two legs 34 and 36 adjacent the 
ends which are remote from the bight portion 38 and 
?exing the legs towards each other to allow the strip to 
be axially inserted into the threaded opening 30. The 
extent of axial insertion of the clip into the opening 30 
is de?ned by the projections 64 extending from the op 
posite edges 60 and 62 of the resilient strip 32. These 
projections engage the upper edge or end wall of the 
opening adjacent the surface 66 of the conductive 
member 14. When the electrical connector has been in 
serted in the opening the legs are released and the in 
herent resiliency of the strip causes the locking ledge to 
engage a surface of the wall of the groove de?ned by 
the thread at a location between the major and minor 
diameters of the thread. 
As inspection of FIG. 7 reveals that the transverse 

dimension of the connector as well as the locking ledge 
54 is substantially less than the diameter of the opening 
but is substantially greater than the radius of the open 
ing 30. With this dimensioning, the latch means or 
ledge will extend transversely of the axis of the opening 
as a chordal element and engage the wall of the open 
ing at circumferentially spaced locations. This arrange 
ment will have the opposite ends of the ledge 54 “bite” 
into the wall of the opening. 
The con?guration of the clip is such that the electri 

cal terminal cannot be separated without grasping the 
leg 36 and producing a positive force towards the ?rst 
leg 34. For example, if an axial pulling force were ap 
plied to the wire 24, this pulling force would be trans~ 
mitted through the ?rst leg 34, the bight portion 38'and 
the ?rst portion 50 of the second leg. The locking 
ledge, in this instance, would act as a fulcrum for the 
acute angled ?rst portion 50 of the leg 36 and the angu 
lar relation of the leg to the longitudinal axis of the clip 
and the axis of the opening would tend to cause a 
pivotal movement in a clockwise direction as viewed in 
FIG. 2 about the fulcrum point 54. Thus, a pulling force 
on the wire 24 would tend to wedge the ?rst portion 50 
in the opening. Since the ledge 54 extends transversely 
across the axis of the opening and engages the thread at 
opposite ends along circumferentially spaced locations 
on the wall of the opening, such a pulling force would 
further cause the opposite ends of the ledge to “bite” 
into the wall of the groove de?ned by the opening and 
prevent accidental removal of the connector 34. 
However, should it become necessary to separate the 

two conductive members, the end portion of leg 36‘ex 
tending beyond the upper surface 66 of the conductive 
member can readily be grasped and the two legs ?exed 
towards each other to allow the clip to be readily 
removed without the necessity of any tools. 
While not speci?cally limited to any dimension, an 

exemplary relative dimension of the width of the clip 
and the diameter of the opening may be on the order of 
a ratio of 4:5. For example, with a threaded opening 
having a diameter of 0.25 inches, the clip would have a 
dimension on the order of 0.20 inches. 
As can be appreciated from the above description, 

the electrical terminal of the present invention, 
requires only the formation of a conventional threaded 
opening in one of the conductive members and the at— 
tachment of a specially designed clip to the other of the 
members. The clip can readily be manufactured by 
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stamping on a mass production basis thereby producing 
a terminal which is very inexpensive to manufacture 
and which can readily be assembled without any special 
skill or tools. 

In fact, in many instances where wire is used to 
ground a circuit, the grounding member may have an 
existing unused threaded opening. In situations this 
threaded opening could be utilized for receiving the 
terminal clip. For example, present steering wheel hubs 
have two threaded openings that facilitate the use of a 
wheel puller in order to pull the wheel from its splined 
shaft for replacement or repair work. These threaded 
openings could be used for a second purpose for 
providing a ground connection for the horn circuit. 

Iclaim: 
1. An electrical terminal interconnecting two con 

ductive members comprising means de?ning a circular 
opening extending from a surface of one of said mem 
bers, said opening having a circumferential groove in 
its wall below the upper surface; a resilient elongated 
conductive strip, said strip being reversely bent to a 
substantially U-shaped con?guration to de?ne ?rst and 
second spaced legs interconnected by a bight portion; 
means on the free end of said ?rst leg de?ning a con 
nection for the other conductive member; and latch 
means on said second leg, said latch means being 
located in said groove and engaging the wall of said 
groove at circumferentially spaced locations to secure 
said conductive members, said second leg having a free 
end extending from said opening for grasping to release 
said latch means and allow said members to be 
separated. ‘ 

2. An electrical terminal as de?ned in claim 1, 
further including projections extending from opposite 
sides of said ?rst leg adjacent said free end for limiting 
the extent of insertion of said strip into said opening. 

3. An electrical terminal interconnecting two con 
ductive members comprising means de?ning a circular 
opening extending from a surface of one of said mem 
bers; said opening having a continuous thread de?ned 
in the wall thereof; a resilient elongated conductive 
strip, said strip being reversely bent to a substantially 
U-shaped con?guration to de?ne ?rst and second 
spaced legs interconnected by a bight portion; means 
on the free end of said ?rst leg de?ning a connection 
for the other conductive member; and latch means 
de?ning a ledge on said second leg and cooperating 
with a surface of said thread at a location between the 
major and minor diameters of said thread and at a loca 
tion spaced from the surface of said one of said conduc 
tive members to secure said conductive members, said 
second leg having a free end extending from said open 
ing for grasping to release said latch means and allow 
said members to be separated. 

4. An electrical terminal interconnecting two con 
ductive members comprising means de?ning an open 
ing extending from a surface of one of said members; a 
resilient elongated conductive strip, said strip being 
reversely bent to a substantially U-shaped con?gura 
tion to de?ne ?rst and second spaced legs intercon 
nected by a bight portion; means on the free end of said 
?rst leg de?ning a connection for the other conductive 
member; and latch means on said second leg and 
cooperating with the wall of said opening at a location 
spaced from the surface to secure said conductive 
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members, said second leg having a free end extending 
from said opening for grasping to release said latch 
means and allow said members to be separated, said 
?rst being substantially planar between said bight por 
tion and said free end, and said second leg including a 
planar portion extending from said bight portion and an 
arcuate portion between said planar portion and said 
free end, said planar and arcuate portions merging in a 
manner to de?ne said latch means. 

5. An electrical terminal as de?ned in claim 4, in 
which the other conductive member is a wire enclosed 
in a sheath of insulation and in which said means on the 
free end of said ?rst leg includes a ?rst clamping 
member for connecting the wire to said strip and a 
second clamping member connecting said sheath to 
said strip. 

6. An electrical terminal interconnecting two con 
ductive members comprising means de?ning an open 
ing extending from a surface of one of said members; a 
resilient elongated conductive strip, said strip being 
reversely bent to a substantially U-shaped con?gura 
tion to de?ne ?rst and second spaced legs intercon 
nected by a bight portion; means on the free end of said 
?rst leg de?ning a connection for the other conductive 
member; and latch means on said second leg and 
cooperating with the wall of said opening at a location 
spaced from the surface to secure said conductive 
members, said second leg having a free end extending 
from said opening for grasping to release said latch 
means and allow said members to be separated, said 
?rst leg is being substantially planarbetween opposite 
ends and having projections extending from opposite 
edges adjacent said free end for engaging an edge of 
said opening to limit the insertion of said strip into said 
opening, and said second leg including a planar portion 
extending from said bight portion at an acute angle 
with respect to said ?rst leg and an arcuate portion 
merging with the free end of said planar portion to 
produce a ledge de?ning said latch means. 

7. An electrical terminal as de?ned in claim 6 in 
which said strip has a width substantially less than the 
diameter of said opening. 

8. An electrical terminal interconnecting two con 
ductive members comprising means de?ning an open 
ing extending from a surface of one of said members; a 
resilient elongated conductive strip, said strip being 
reversely bent to a substantially U-shaped con?gura 
tion to de?ne ?rst and second spaced legs intercon 
nected by a bight portion; means on the free end of said 
?rst leg de?ning a connection for the other conductive 
member; and latch means on :said second leg and 
cooperating with the wall of said opening at a location 
spaced from the surface to secure said conductive 
members; said second leg having a free end extending 
from said openings for grasping to release said latch 
means and allow said members to be separated, said 
latch means de?ning a ledge extending transversely of 
the axis of said opening and engaging the wall of said 
opening at circumferentially spaced locations. 

9. An electrical connector for connecting a conduc 
tive wire to a member having a threaded opening 
therein comprising a resilient elongated strip of sheet 
metal reversely bent to a substantially U-shaped con 
?guration to de?ne ?rst and second spaced legs inter~ 
connected by a bight portion, said second leg having a 
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?rst portion extending from said bight portion at an 
acute angle relative to the longitudinal axis of said strip 
and a second portion merging with said ?rst portion to 
an angle to de?ne a locking ledge, said first leg having 
connecting means for receiving the conductive wire, 
said legs being adapted to be flexed towards opening 
and the resiliency of said strip causing said locking 
ledge to engage a thread surface upon release of said 
legs, said ?rst leg being planar between said connecting 
means and said bight portion, said ?rst portion of said 
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second leg being planar and said second portion being 
arcuate and having a convex surface extending towards 
said ?rst leg. 

10. An electrical connector as de?ned in claim 9, 
and further including projections extending from op 
posite edges of said ?rst leg adjacent said connecting 
means, said connecting means including ?rst and 
second spaced clamping members respectively adapted 
to clamp the wire and an insulating sheath to said strip. 

* * * * >ll 


