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1
APPARATUS FOR CLEANING FEMALE
ELECTRICAL TERMINALS

FIELD OF THE INVENTION

The present invention relates generally to electrical con-
nectors, and, more particularly, to apparatus for cleaning
female electrical terminals.

BACKGROUND OF THE INVENTION

Most trailers that are towed by vehicles may be connected
to the towing vehicle’s electrical system. The towing vehi-
cle’s electrical system may operate the trailer’s lights and
brakes, and may even supply power for electrical appliances
onthe trailer (e.g., interior lights, refrigerators, and winches).
To facilitate the electrical connection, the trailer is usually
equipped with a standard “pigtail” electrical connector that
couples to a corresponding electrical connector on the towing
vehicle. The electrical connector on the towing vehicle may
be either original equipment installed by the manufacturer, or
an after-market device installed by the consumer.

There are several variations in the types of connector tech-
nologies that are used to couple a trailer to the electrical
system of its towing vehicle. These include “4-way round”
and “4-way flat” connector technologies, “S-way round” and
“S-way flat” connector technologies, “6-way round” and
“6-way square” connector technologies, and “7-way round,
round-pin” and “7-way round, flat-pin” connector technolo-
gies. Except for the “7-way round, flat-pin” connector tech-
nology, these various technologies utilize a combination of
round male electrical pins and cylindrical female electrical
terminals to form the various individual electrical connec-
tions. FIGS. 1A and 1B, for example, show perspective views
of atrailer connector 100 and a towing vehicle connector 110,
respectively, in accordance with the “4-way round” connector
technology. As can be seen in the figures, the trailer connector
comprises a male plug 120 having four cylindrical female
electrical terminals 130. The towing vehicle connector, on the
other hand, comprises a female socket 140 having four
inversely arranged round male electrical pins 150. Each of
these four round male electrical pins in the towing vehicle’s
female socket is inserted into and makes electrical contact
with a corresponding cylindrical female electrical terminal in
the trailer’s male plug when the male plug is correctly
inserted into the female socket.

Because of their relationship to safety, it is critical that each
electrical contact on the trailer’s connector, whether it is a
round male electrical pin or a cylindrical female electrical
terminal, be capable of forming a low-resistance electrical
connection with its corresponding electrical contact on the
towing vehicle’s connector. Unfortunately, this requirement
is made more difficult by the environment in which these
connectors operate. Because of their placement in relation to
the towing vehicle, these connectors and their electrical con-
tacts are frequently exposed to dirt and moisture. Dirt can coat
the electrical contacts, forming a high-resistance surface
layer. Moisture, especially when combined with road salt, can
corrode the electrical contacts. In an attempt to mitigate these
issues, some connectors include covers for protecting their
electrical contacts when the connectors are not in use. The
towing vehicle connector 110 in FIG. 1B, for example,
includes a spring-loaded hatch cover 160. Nevertheless, such
covers are often ineffective because of the extreme conditions
to which these connectors are exposed. This is true especially
for corrosion.
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For the foregoing reasons, there is a need for a low-cost
apparatus that makes it easy and convenient to clean dirt and
corrosion from cylindrical female electrical terminals on
trailer connectors as well as other types of connectors so that
these electrical terminals are capable of reliably forming low-
resistance electrical connections.

SUMMARY OF THE INVENTION

Embodiments of the present invention address the above-
identified need by providing a low-cost apparatus that makes
it easy and convenient to clean dirt and corrosion from cylin-
drical female electrical terminals.

In accordance with an aspect of the invention, an apparatus
for cleaning cylindrical female electrical terminals comprises
a cylindrical shaft portion, a first cleaning extension, and a
second cleaning extension. The first cleaning extension
extends outward from the cylindrical shaft portion and com-
prises a first curved and knurled surface region. Likewise, the
second cleaning extension extends outward from the cylin-
drical shaft portion in a direction substantially parallel to the
first cleaning extension and comprises a second curved and
knurled surface region. The first cleaning extension and the
second cleaning extension define a gap therebetween.

In accordance with another aspect of the invention, the
above-described apparatus further comprises a handle.

Moreover, in accordance with even another aspect of the
invention, the apparatus comprises an elastic element dis-
posed within the gap that is adapted to elastically bias the first
cleaning extension away from the second cleaning extension.

In accordance with one of the above-identified embodi-
ments of the invention, a hand tool for cleaning cylindrical
female electrical terminals comprises a cleaning bit and a
handle. The cleaning bit, in turn, comprises two mirror-image
cleaning extensions that extend in a direction substantially
parallel to one another from a cylindrical shaft portion. The
two cleaning extensions are spaced apart and each terminates
in a respective curved and knurled surface region. Within the
gap between the cleaning elements is disposed an elastic
element that is adapted to elastically bias one cleaning exten-
sion away from the other cleaning extension. When both
cleaning extensions are simultaneously inserted into a cylin-
drical female electrical terminal, the curved and knurled sur-
face regions of the cleaning extensions are forced against the
inside surface of the cylindrical female electrical terminal
with sufficient force to allow them to effectively scrape off
any dirt or corrosion on that surface as the cleaning bit is
moved.

Advantageously, this hand tool embodiment makes it easy
and convenient to clean dirt and corrosion from cylindrical
female electrical terminals on trailer connectors as well as
other types of connectors so that these electrical terminals are
reliably capable of forming low-resistance electrical connec-
tions.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the
present invention will become better understood with regard
to the following description, appended claims, and accompa-
nying drawings where:

FIG. 1A shows a perspective view of an illustrative trailer
connector;

FIG. 1B shows a perspective view of an illustrative towing
vehicle connector;

FIG. 2 shows a perspective view of an apparatus in accor-
dance with an illustrative embodiment of the invention;
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FIGS. 3A-3C show a top view, a side view, and an end view,
respectively, of the cleaning bit in the FIG. 2 apparatus; and

FIG. 4A-4C show a transparent side view, a side view, and
an end view, respectively, of the handle in the FIG. 2 appara-
tus.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described with reference to
illustrative embodiments. For this reason, numerous modifi-
cations can be made to these embodiments and the results will
still come within the scope of the invention. No limitations
with respect to the specific embodiments described herein are
intended or should be inferred.

FIG. 2 shows a perspective view of an apparatus 200 in
accordance with an illustrative embodiment of the invention.
The apparatus is in the form of a hand tool having a cleaning
bit 205 mounted onto a handle 210.

Additional details of the illustrative apparatus 200 may be
seenin FIGS. 3A-3C and FIGS. 4A-4C. FIGS. 3A-3C show a
top, side, and end view of the cleaning bit 205, respectively.
The cleaning bit comprises a cylindrical shaft portion 215 that
is connected to two cleaning extensions 220 at one end, and a
mounting portion 225 at the other end. These elements pref-
erably comprises steel such as cold rolled steel. The cleaning
extensions extend outward from the cylindrical shaft portion
in a direction substantially parallel to the long axis of the
shaft. In fact, each cleaning extension is substantially a mirror
image of the other cleaning extension. Each of the cleaning
extensions terminates in a respective curved and knurled sur-
face region 230.

As further indicated in the figures, the cleaning extensions
220 are spaced apart from each other, thereby forming a gap
235 therebetween. In accordance with an aspect of the inven-
tion, a cylindrical elastic element 240 is disposed within this
gap in a somewhat compressed state. The cylindrical elastic
element may, for example, comprise rubber. The compressed
state of the cylindrical elastic element acts to elastically bias
the cleaning extensions away from each other. Lateral move-
ment of the cylindrical elastic element from the end-on per-
spective of FIG. 3C is restricted by a slight rounding of the
surfaces of the cleaning extensions facing the gap. This slight
rounding creates a small bulge in the gap in which the cylin-
drical elastic element is firmly seated.

The mounting portion 225 of the cleaning bit 205, in turn,
comprises alocking ring portion 245 having a diameter some-
what larger than that of the cylindrical shaft portion 215. In
addition, the mounting portion comprises a threaded cylin-
drical portion 250. The threaded cylindrical portion allows
the cleaning bit to be mounted on the handle 210.

FIGS. 4A-4C show a transparent side view, a side view, and
an end view, respectively, of the handle. The handle com-
prises a cylindrical handle portion 255 with two tapered ends
260. It may be formed of, as just one example, aluminum.
Each tapered end is tapped (i.e., comprises internal screw
threads) so that it can accommodate one cleaning bit. In this
manner, a single handle can support two different cleaning
bits if such an arrangement is desired. Portions of the handle
are also knurled to provide a user with better purchase on the
tool during use.

It is the curved and knurled surface regions 230 of the
cleaning extensions 220 that are primarily tasked with clean-
ing the inside surface of a cylindrical female electrical termi-
nal. The apparatus 200 is dimensioned such that simulta-
neously inserting both cleaning extensions into a cylindrical
female electrical terminal causes the curved and knurled sur-
face regions to contact the inner surface of that terminal
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while, at the same time, causing the cleaning extensions to
bend somewhat toward each other (i.e., reduce the gap 235).
The tendency of the material constituting the cleaning bit
(e.g., steel) to resist such bending in combination with the
elastic biasing provided by the cylindrical elastic element 215
resist this bending motion. The result is that the curved and
knurled surface regions of the cleaning extensions are forced
against the inside surface of the cylindrical female terminal
with sufficient force to allow them to effectively scrape off
any dirt or corrosion on that surface as the cleaning bit is
moved.

If it is desired, for example, that the cleaning bit 205 be
used to clean cylindrical female electrical terminals in accor-
dance with standard “4-way,” “S-way,” and “6-way” trailer
applications, the cleaning bit may be dimensioned such that
(referring to the dimensions marked on FIGS. 3A and 3B):

A=0.18 inches length;

B=0.050 inches length;

C=1.0 inches length;

D=0.55 inches length;

E=0.25 inches length; and

F=0.16 inches diameter.

The cylindrical elastic element 240 may have a diameter
slightly larger than the “B” when uncompressed (e.g., 0.060
inches) and have a length of about 0.25 inches. Of course, it is
contemplated that dimensions substantially different from
these will also be appropriate depending on the particular
application (e.g., depending on the size of the cylindrical
female electrical terminal).

Using the apparatus 200, the cleaning of a cylindrical
female electrical terminal becomes the simple act of inserting
the cleaning bit 205 into the terminal such that the curved and
knurled surface regions 230 make contact with the inside
surface of the terminal, and manually providing the cleaning
bit with an inward-outward motion and/or twisting motion
using the handle. The curved and knurled surface regions, in
turn, scrape the inside surface of the cylindrical female elec-
trical terminal and remove any dirt or corrosion thereon.

Nevertheless, it should again be emphasized that the
above-described embodiment of the invention is intended to
be illustrative only. Embodiments of the invention, for
example, can be utilized to clean cylindrical female electrical
terminals on any type of connector, not necessarily those
associated with trailers or towing vehicles. Moreover,
embodiments can use different elements, materials, and
dimensions and still come within the scope of the invention. A
cleaning bit in accordance with aspects of the invention may,
as just another example, be adapted so that it can be chucked
onto a power tool such as an electric hand drill. These numer-
ous alternative embodiments within the scope of the
appended claims will be apparent to one skilled in the art.

Finally, all the features disclosed herein may be replaced
by alternative features serving the same, equivalent, or similar
purpose, unless expressly stated otherwise. Thus, unless
expressly stated otherwise, each feature disclosed is one
example only of a generic series of equivalent or similar
features.

What is claimed is:

1. An apparatus for cleaning cylindrical female electrical
terminals, the apparatus comprising:

a cylindrical shaft portion;

a first cleaning extension extending outward from the
cylindrical shaft portion, the first cleaning extension
comprising a first curved and knurled surface region;

a second cleaning extension extending outward from the
cylindrical shaft portion in a direction substantially par-
allel to the first cleaning extension, the second cleaning
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extension comprising a second curved and knurled sur-
face region, and the first cleaning extension and the
second cleaning extension defining a gap therebetween;
and

an elastic element disposed within the gap defined by the

first and second cleaning extensions, the elastic element
adapted to elastically bias the first cleaning extension
away from the second cleaning extension.

2. The apparatus of claim 1, wherein the first and second
cleaning extensions extend outward from the cylindrical shaft
portion in a direction substantially parallel to a long axis of
the cylindrical shaft portion.

3. The apparatus of claim 1, wherein the second cleaning
extension is substantially a mirror image of the first cleaning
extension.

4. The apparatus of claim 1, wherein the elastic element
comprises rubber.

5. The apparatus of claim 1, wherein the elastic element is
substantially cylindrical.

6. The apparatus of claim 1, further comprising a mounting
portion attached to the cylindrical shaft portion, the mounting
portion comprising a threaded cylindrical portion.

7. The apparatus of claim 1, further comprising a handle.

8. The apparatus of claim 7, wherein the handle comprises
internal screw threads.

9. The apparatus of claim 1, wherein the apparatus com-
prises steel.

10. The apparatus of claim 1, wherein the apparatus com-
prises cold rolled steel.

11. The apparatus of claim 1, wherein the apparatus is
adapted so that the first and second cleaning extensions can be
simultaneously inserted into a cylindrical female electrical
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terminal such that the first and second curved and knurled
surface regions come into contact with an inside surface of the
cylindrical female electrical terminal.

12. The apparatus of claim 1, wherein the apparatus is in
the form of a hand tool.

13. An apparatus for cleaning cylindrical female electrical
terminals, the apparatus comprising:

a cylindrical shaft portion;

a first cleaning extension extending outward from the
cylindrical shaft portion, the first cleaning extension
comprising a first curved and knurled surface region;

a second cleaning extension extending outward from the
cylindrical shaft portion in a direction substantially par-
allel to the first cleaning extension, the second cleaning
extension comprising a second curved and knurled sur-
face region, and the first cleaning extension and the
second cleaning extension defining a gap therebetween;

a handle attached to the cylindrical shaft portion; and

an elastic element disposed within the gap defined by the
first and second cleaning extensions, the elastic element
adapted to elastically bias the first cleaning extension
away from the second cleaning extension.

14. The apparatus of claim 13, wherein the first and second
cleaning extensions extend outward from the cylindrical shaft
portion in a direction substantially parallel to a long axis of
the cylindrical shaft portion.

15. The apparatus of claim 13, wherein the second cleaning
extension is substantially a mirror image of the first cleaning
extension.

16. The apparatus of claim 13, wherein the apparatus is in
the form of a hand tool.
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