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CONTACTS WITH RETRACTABLE DRIVE PINS

TECHNICAL FIELD
[0001] Embodiments described herein relate generally to electrical connectors,

and more particularly to insertable contacts for electrical connectors.

BACKGROUND
[0002] For many electrical applications, electrical connectors are used. Some
electrical connectors are assembled in the field. For example, a user may insert a contact,
made of electrically conductive material, into a sleeve. Once this is done, an electrical
conductor can be coupled to the connector. When the contact is inserted into the sleeve
of the connector, an amount of force is required. This force can be significant because of
the configuration (e.g., shape, size, features) of the contact relative to the sleeve. When
the force required is high, damage can occur to the contact and/or sleeve. In addition, a
user assembling the connector can be subject to safety hazards because of the

awkwardness of handling these components.

SUMMARY

[0003] In general, in one aspect, the disclosure relates to an insertable electrical
contact. The insertable electrical contact can include a body having a connector end, a
conductor receiver end, and a middle portion disposed between the connector end and the
conductor receiver end. The insertable electrical contact can also include at least one
retractable drive pin disposed in the body, where the at least one retractable drive pin has
a normal position and a retracted position, where the at least one retractable drive pin is
disposed within the body when in the retracted position, and where the at least one
retractable drive pin protrudes from an outer surface of the body when in the normal
position. The at least one retractable drive pin can be in the retracted position as the body
is inserted into a connector sleeve, and the at least one retractable drive pin can revert to
the normal position when the body is positioned within the connector sleeve.

[0004] In another aspect, the disclosure can generally relate to an electrical
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connector. The electrical connector can include a connector sleeve having a wall that
forms a cavity. The electrical connector can also include an insertable electrical contact
forced into the cavity of the connector sleeve. The insertable electrical contact of the
electrical connector can include a body having a connector end, a conductor receiver end,
and a middle portion disposed between the connector end and the conductor receiver end.
The insertable electrical contact of the electrical connector can also include at least one
retractable drive pin disposed in the body, where the at least one retractable drive pin has
a normal position and a retracted position, where the at least one retractable drive pin is
disposed within the body when in the retracted position, and where the at least one
retractable drive pin protrudes from an outer surface of the body when in the normal
position. The at least one retractable drive pin can be in the retracted position as the body
is inserted into the cavity of the connector sleeve, and the at least one retractable drive
pin can revert to the normal position when the body is positioned within the cavity of the
connector sleeve.

[0005] These and other aspects, objects, features, and embodiments will be

apparent from the following description and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The drawings illustrate only example embodiments of contacts of
electrical connectors with retractable drive pins and are therefore not to be considered
limiting of its scope, as contacts of electrical connectors with retractable drive pins may
admit to other equally effective embodiments. The elements and features shown in the
drawings are not necessarily to scale, emphasis instead being placed upon clearly
illustrating the principles of the example embodiments. Additionally, certain dimensions
or positionings may be exaggerated to help visually convey such principles. In the
drawings, reference numerals designate like or corresponding, but not necessarily
identical, elements.

[0007] Figure 1 shows a side view of a contact of an electrical connector in
accordance with embodiments known in the art.

[0008] Figure 2 shows an electrical connector in accordance with embodiments

known in the art.
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[0009] Figures 3A and 3B show various views of a sleeve of an electrical
connector in accordance with certain example embodiments.

[00010] Figures 4A-4D show various views of a contact of an electrical connector
in accordance with certain example embodiments.

[00011] Figures 5A and 5B show various views of an electrical connector in
accordance with certain example embodiments.

[00012] Figures 6A and 6B shows various views of an electrical contact in

accordance with certain example embodiments.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS
[00013] The example embodiments discussed herein are directed to systems,
methods, and devices for connectors of electrical connectors with retractable drive pins.
Certain example embodiments provide a number of benefits. Examples of such benefits
include, but are not limited to, increased ease of assembly of an electrical connector,
maintained integrity of the contact and sleeve, and reduced risk of injury to the person
assembling an electrical connector.
[00014] While the example embodiments described herein are directed to electrical
connectors that are assembled in the field, example embodiments can be assembled as
part of the manufacturing process or in some other setting rather than in the field.
Therefore, example embodiments described herein should not be considered limited to
assembly at any particular location and/or by any particular person.
[00015] The electrical connectors (or components thereof, such as the connector)
described herein can be made of one or more of a number of suitable materials to allow
the contact to meet certain standards and/or regulations while also maintaining durability
in light of the one or more conditions under which the example connectors can be
exposed. Examples of such materials can include, but are not limited to, aluminum,
stainless steel, fiberglass, glass, plastic, and rubber.
[00016] As discussed above, example electrical connectors can be subject to
meeting certain standards and/or requirements. For example, the National Electrical
Manufacturers Association (NEMA) establishes, maintains, and publishes ratings and

requirements for electrical enclosures, which can include electrical connectors. For
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example, a NEMA 3 enclosure is an enclosure that is “constructed for either indoor or
outdoor use to provide a degree of protection to personnel against access to hazardous
parts; to provide a degree of protection of the equipment inside the enclosure against
ingress of solid foreign objects (falling dirt and windblown dust); to provide a degree of
protection with respect to harmful effects on the equipment due to the ingress of water
(rain, sleet, snow); and that will be undamaged by the external formation of ice on the
enclosure.”

[00017] Any components (e.g., drive pins, retaining ring) of example electrical
connectors, or portions thereof, described herein can be made from a single piece (as
from a mold, injection mold, die cast, or extrusion process). In addition, or in the
alternative, a component (or portions thereof) can be made from multiple pieces that are
mechanically coupled to each other. In such a case, the multiple pieces can be
mechanically coupled to each other using one or more of a number of coupling methods,
including but not limited to epoxy, welding, fastening devices, compression fittings,
mating threads, and slotted fittings. One or more pieces that are mechanically coupled to
each other can be coupled to each other in one or more of a number of ways, including
but not limited to fixedly, hingedly, removeably, slidably, and threadably.

[00018] As described herein, a user can be any person that interacts with an
electrical connector. Examples of a user may include, but are not limited to, an engineer,
an electrician, a maintenance technician, a mechanic, an operator, a consultant, a
contractor, and a manufacturer’s representative. Further, as used herein, the term
“diameter” is used to describe a dimension of a component of an electrical connector. A
diameter can be used to describe a dimension for a circular component, an oval-shaped
component, a square-shaped component, a rectangular component, a hexagonally-shaped
component, or any other shape for a component. For example, a diameter can be used to
describe a dimension from one side of an electrical contact body to another side of the an
electrical contact body, regardless of the shape of the electrical contact body.

[00019] Further, if a component of a figure is described but not expressly shown or
labeled in that figure, the label used for a corresponding component in another figure can
be inferred to that component. Conversely, if a component in a figure is labeled but not

described, the description for such component can be substantially the same as the
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description for the corresponding component in another figure. The numbering scheme
for the various components in the figures herein is such that each component is a three
digit number and corresponding components in other figures have the identical last two
digits.

[00020] Example embodiments of electrical connectors will be described more
fully hereinafter with reference to the accompanying drawings, in which example
embodiments of electrical connectors are shown. Electrical connectors may, however, be
embodied in many different forms and should not be construed as limited to the example
embodiments set forth herein. Rather, these example embodiments are provided so that
this disclosure will be thorough and complete, and will fully convey the scope of
electrical connectors to those of ordinary skill in the art. Like, but not necessarily the
same, elements (also sometimes called components) in the various figures are denoted by
like reference numerals for consistency.

[00021] Terms such as “first,” “second,” “end,” “middle,” “width,” “length,”

2% €y 29 <C

“bottom,” “inner,” “outer,

2%

proximal”, and “distal” are used merely to distinguish one
component (or part of a component or state of a component) from another. Such terms
are not meant to denote a preference or a particular orientation, and are not meant to limit
embodiments of contacts of electrical connectors with retractable drive pins. In the
following detailed description of the example embodiments, numerous specific details are
set forth in order to provide a more thorough understanding of the invention. However, it
will be apparent to one of ordinary skill in the art that the invention may be practiced
without these specific details. In other instances, well-known features have not been
described in detail to avoid unnecessarily complicating the description.

[00022] Figure 1 shows a side view of an electrical contact 100 in accordance with
embodiments currently used in the art. Figure 2 shows a cross-sectional side view of a
disassembled electrical connector 200, where the electrical contact 100 as it is beginning
to be inserted into the connector sleeve 230, in accordance with embodiments currently
used in the art. Referring to Figures 1 and 2, the electrical contact 100 includes a body
that has a conductor receiver end 161, a connector end 162, and a middle portion 163 that

is disposed between the conductor receiver end 161 and the connector end 162. The
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electrical contact 100 also includes a pair of drive pins 110 that are about to be inserted
into the connector sleeve 230.

[00023] The conductor receiver end 161 of the electrical contact 100 is
substantially tubular with a shape, when viewed from the end 107, that is substantially
circular. The conductor receiver end 161 of the electrical contact 100 has an outer
surface 101, an inner surface 103, the end surface 107, and a transitional inner surface
108. The inner surface 103 and the transitional inner surface 108 in this case form a
cavity 102 that traverses the length of the conductor receiver end 161, as well as the
length of the electrical contact 100.

[00024] The connector end 162 of the electrical contact 100 is made of one or
more electrically conductive materials (e.g., copper, aluminum). The cavity 102 is
configured to receive a connector portion so that the inner surface 104 and, in some
cases, the transitional inner surface 109, can couple to the connector portion. For
example, in this case, the connector end 162 has a female configuration (by virtue, for
example, of the cavity 102), and so the connector end 162 is configured to receive a
conductive pin of another connector.

[00025] The conductor receiver end 161 of the electrical contact 100 is
substantially tubular with a shape, when viewed from the end 107, that is substantially
circular. The conductor receiver end 161 of the electrical contact 100 has an outer
surface 101, an inner surface 103, the end surface 107, and a transitional inner surface
108. The inner surface 103 and the transitional inner surface 108 in this case form the
cavity 102 that traverses the length of the conductor receiver end 161. The conductor
receiver end 161 of the electrical contact 100 is made of an electrically conductive
material, and the cavity 102 is configured to receive an electrical conductor. When the
electrical conductor is inserted into the cavity 102, a user can crimp or otherwise deform
the conductor receiver end 161 to force a substantially permanent contact (coupling)
between the conductor receiver end 161 and the electrical conductor. Crimping and/or
otherwise deforming the conductor receiver end 161 usually occurs before the electrical
contact 100 is inserted into the connector sleeve 230.

[00026] The pair of drive pins 110 and the retaining ring 120 are disposed on the

outer surface of the middle portion 163 of the electrical contact 100. Each of the drive
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pins 110 have a head 112 that protrudes from the outer surface of the middle portion 163
and a shaft 111 that is fixedly disposed within an aperture 118 in the middle portion 163.
In other words, the drive pins 110 are always protruding from the outer surface of the
middle portion 163. The two drive pins 110 are disposed on substantially opposite sides
(in this case, top and bottom) of the middle portion 163. The drive pins 110 are designed
to help prevent the electrical contact 100 from being inserted beyond a certain point
within the connector sleeve 230, described below.

[00027] The retaining ring 120 includes a body 121 and one or more protrusions
122, cut out from the body 121, that extend upward at a slightly acute angle relative to
the rest of the body 121. The body 121 is coupled to the middle portion 163 of the
electrical contact 100 using one or more fastening device 123 (in this case, rivets). The
protrusions 122 are configured (in this case, facing the conductor receiver end 161) in
such a way as to prevent the electrical contact 100 from being pulled back out of the
connector sleeve 230. The middle portion 163 also includes a wall 119 disposed within
the middle portion 163. The wall 119 can form the cavity 102 and acts as a transition
between the transitional inner surface 108 of the conductor receiver end 161 and the
transitional inner surface 109 of the connector end 162.

[00028] The connector sleeve 230 of the electrical connector 200 receives the
electrical contact 100. In other words, a user forces the electrical contact 100 inside the
cavity 231 of the connector sleeve 230. The connector sleeve 230 is defined by a
proximal end 234, a distal end 235, one or more outer surfaces (e.g., outer surface 233,
outer surface 241, outer surface 242), and one or more inner surfaces (e.g., inner surface
232, inner surface 236, inner surface 237). The connector sleeve 230 is made of one or
more electrically non-conductive materials (e.g., rubber, plastic).

[00029] The connector sleeve 230 is substantially tubular with a shape, when
viewed from an end, that is substantially circular. In particular, the characteristics (e.g.,
shape, size) of the inner surfaces of the connector sleeve 230 are substantially the same
as, or slightly larger than, the corresponding characteristics of the outer surfaces (not
counting the drive pins 110) of the electrical contact 100. In other words, as shown in

Figure 2, because of the drive pins 110 protruding from the outer surface of the electrical
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contact 100, the diameter formed by the heads 112 of the drive pins 110 are larger than
the diameter formed by the inner surface 237 of the connector sleeve 230.

[00030] Consequently, a tremendous amount of force must be applied to the
electrical contact 100 in order to position the electrical contact 100 within the cavity 231
of the connector sleeve 230. Because of the relatively small size and shape of the
connector sleeve 230 and the electrical contact 100, this process of forcing the electrical
contact 100 within the cavity 231 of the connector sleeve 230 can be time-consuming,
difficult to complete, and has a high risk of causing damage to the connector sleeve 230
and/or the electrical contact 100. As a result, example embodiments, as described below,
have been developed to ease the process of inserting the electrical contact 100 within the
cavity 231 of the connector sleeve 230 in an efficient, easy, and safe manner that
minimizes the risk of damaging the electrical contact 100 and/or the connector sleeve
230.

[00031] Figures 3A and 3B show a connector sleeve 330 in accordance with
certain example embodiments. In one or more example embodiments, one or more of the
components shown in Figures 3A and 3B may be omitted, repeated, and/or substituted.
Accordingly, example embodiments of connector sleeves should not be considered
limited to the specific arrangement shown in Figures 3A and 3B.

[00032] The connector sleeve 330 of Figures 3A and 3B is substantially the same
as the connector sleeve 230 of Figure 2, except as described below. Referring to Figures
1-3B, the connector sleeve 330 can include a locking ring 590 disposed within the cavity
331 on an inner surface 332 of the wall 346. The locking ring 590 can be used to limit
the distance that an electrical contact (e.g., electrical contact 400 of Figures 4A-4D,
described below) can be inserted into the cavity 221 of the connector sleeve 330. An
example of a locking ring 590 is provided with respect to Figure 5B below.

[00033] In certain example embodiments, the connector sleeve 330 includes one or
more slotted recesses 345 disposed along the inner surface 332 of the wall 346. In such a
case, the slotted recess 345 can be positioned adjacent to the locking ring 590. The
slotted recess 345 can be used to orient the electrical contact 400 within the cavity 331 of
the connector sleeve 330. Specifically, the slotted recess 345 can have characteristics

(e.g., a width) that allow a drive pin of the electrical contact 400 to be slidably disposed
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within the slotted recess 345 as the electrical contact 400 is pushed further into the cavity
331 of the connector sleeve 330. The number of slotted recesses 345 can be the same as,
or different than, the number of drive pins. If there are multiple slotted recesses 345 and
multiple drive pins, then the spacing of the slotted recesses 345 along the inner surface
332 of the wall 346 can be substantially the same as the spacing of the drive pins along
the outer surface of the electrical contact 400.

[00034] The connector sleeve 330 can also include one or more additional features.
For example, as shown in Figures 3A and 3B, the connector sleeve 330 can have a
coupling feature 344 disposed on the outer surface (in this case, between outer surface
333 and outer surface 341) of the connector sleeve 330. In this case, the coupling feature
344 is a slot that is disposed around the entire perimeter of the connector sleeve 330. In
such a case, the coupling feature 344 can be inserted into a bracket, disposed in an
aperture in an enclosure, or coupled to some other feature of some component of an
electrical system. In such a case, the connector sleeve 330 can be held in a particular
position and/or at a particular location.

[00035] Figures 4A-4D show an electrical contact 400 in accordance with certain
example embodiments. In one or more example embodiments, one or more of the
components shown in Figures 4A-4D may be omitted, repeated, and/or substituted.
Accordingly, example embodiments of electrical contacts should not be considered
limited to the specific arrangement shown in Figures 4A-4D.

[00036] The electrical contact 400 of Figures 4A-4D is substantially the same as
the electrical contact 100 of Figure 1, except as described below. Referring to Figures 1-
4D, the electrical contact 400 can include a drive pin assembly 410. In such a case, the
drive pin assembly 410 can include one or more drive pins (e.g., drive pin 470, drive pin
480) that are each retractable. In other words, the middle portion 463 has at least one
recessed area 417 (also called a channel 417) adjacent to the outer surface 405 of the
middle portion 463 and another recessed area 416 (also called a channel 416) adjacent to
the recessed area 417.

[00037] The recessed area 417 can have a shape (e.g., cylindrical) and size (e.g.,
height, width, diameter) that is substantially the same, or slightly larger than, the shape
and size of the head (e.g., head 472, head 482) of a drive pin (e.g., drive pin 470, drive
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pin 480). Similarly, the recessed area 416 can have a shape and size that is substantially
the same, or slightly larger than, the shape and size of the shaft (e.g., shaft 471, shaft 481)
of a drive pin (e.g., drive pin 470, drive pin 480). In certain example embodiments, the
recessed area 416 and the recessed area 417, when combined, can traverse the entire
middle portion 463 of the electrical contact 400.

[00038] Since the drive pins (e.g., drive pin 470, drive pin 480) of the drive pin
assembly 410 are movable, each drive pin can have a normal position and a retracted
position. When the drive pins are in the retracted position, as shown, for example, in
Figure 4C, the drive pins are disposed within the recessed areas of the body. For
example, when the drive pin 470 is in the retracted position, the head 472 is disposed (at
least in part) in the recessed area 417, and the shaft 471 is disposed (at least in part) in the
recessed area 416. Similarly, when the drive pin 480 is in the retracted position, the head
482 is disposed (at least in part) in the recessed area 417, and the shaft 481 is disposed (at
least in part) in the recessed area 416.

[00039] Conversely, when the drive pins are in the normal position, as shown, for
example, in Figures 4A, 4B, and 4D, the drive pins protrude from the outer surface 405 of
the body of the electrical contact 400. For example, when the drive pin 470 is in the
normal position, the head 472 protrudes (at least in part) above the recessed area 417 and
the outer surface 405, and the top portion of the shaft 471 can be disposed (at least in
part) in the recessed area 417. Similarly, when the drive pin 480 is in the normal
position, the head 482 protrudes (at least in part) above the recessed area 417 and the
outer surface 405, and the shaft 481 can be disposed (at least in part) in the recessed area
417.

[00040] In certain example embodiments, the drive pins of the drive pin assembly
410 are put in the retracted position as the body of the electrical contact 400 is inserted
into the connector sleeve 330. Once the electrical contact 400 is properly positioned
within the connector sleeve 330, the drive pins of the drive pin assembly 410 revert to the
normal position, helping to secure the electrical contact 400 within the cavity 331 of the
connector sleeve 330.

[00041] The drive pin assembly 410 can include one drive pin or multiple pins.

For example, as shown in Figures 4A-4D, there can be two drive pins in the drive pin

10
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assembly 410. When there are multiple drive pins in the drive pin assembly 410, the
drive pins can be spaced in any way (e.g., equally, randomly) along the outer surface 405
of the body of the electrical contact 400. For example, as shown in Figures 4A-4D, drive
pin 470 and drive pin 480 are located substantially opposite each other along the body of
the electrical contact 400. Further, when there are multiple drive pins in the drive pin
assembly 410, at least one drive pin can be retractable and at least one drive pin can be
fixed (as the drive pins 110 of Figures 1 and 2).

[00042] In certain example embodiments, when there are multiple drive pins of the
drive pin assembly 410, the drive pins can interact with each other when moving between
the normal and retracted positions. For example, as shown in Figures 4B-4D, when there
are two drive pins (drive pin 470 and drive pin 480), one of the drive pins (in this case,
drive pin 480) can have a shaft 481 with a pin cavity 484 disposed within the shaft 481,
and the shaft 471 of the other drive pin (in this case, drive pin 470) can be movably
disposed within the pin cavity 484 of the shaft 481.

[00043] In certain example embodiments, when the drive pins can interact with
each other when moving between the normal and retracted positions, one or more of the
drive pins can have one or more travel limit features that limit the distance that one or
more of the drive pins of the drive pin assembly 410 can travel toward the retracted
position and/or toward the normal position. With or without travel limit features,
multiple drive pins in a drive pin assembly 410 can complement each other (e.g., when
one drive pin 470 changes from a retracted position to a normal position, another drive
pin 480 also changes from a retracted position to a normal position) or work
independently of each other (e.g., one drive pin 480 can change from a normal position to
a retracted position while another drive pin 470 remains in the normal position).

[00044] As an example, as shown in Figures 4B-4D, the drive pin 470 can have a
slot 479 that traverses the shaft 471 toward the distal end of the shaft 471. In addition,
the drive pin 480 can have a pin 489 coupled to part of the shaft 471, where the pin is
disposed within the slot 479. In this way, the pin 489 abuts against a distal end of the slot
479 when the drive pins are in the normal position (as shown, for example, in Figure 4D),
preventing the drive pins from extending farther away from the outer surface 405 of the

body of the electrical contact 400. Similarly, the pin 489 abuts against a proximal end of
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the slot 479 when the drive pins are in the retracted position (as shown, for example, in
Figure 4C), preventing the drive pins from retracting further inside the body of the
electrical contact 400. In certain example embodiments, the pin 489 is used to keep the
rest of the drive pin assembly 410 (specifically, the drive pin 470 and the drive pin 480)
movably coupled to each other.

[00045] Alternatively, the pin 489 can be held in a fixed position within the body
of the electrical device 400. Also, in addition to the slot 479 in the shaft 471 of the drive
pin 470, another slot 488 (as shown in Figure 4D) can be disposed in and traverse the
shaft 481 of the drive pin 480. In this way, the pin 489 can abut against the distal end of
the slot 479 and the slot 488 when the drive pin 470 and the drive pin 480, respectively,
are in the normal position, as shown in Figures 4A and 4D. Similarly, the pin 489 can
abut against the proximal end of the slot 479 and the slot 488 when the drive pin 470 and
the drive pin 480, respectively, are in the retracted position, as shown in Figure 4C.
[000406] Another example of travel limit features can be the size of the head (e.g.,
head 482) relative to the size of the shaft (e.g., shaft 481) of a drive pin (e.g., drive pin
480) incorporated with the size of the channel 417 relative to the size of the channel 416
in the body of the electrical contact 400. Specifically, as shown in Figures 4B-4D, the
outer perimeter (e.g., diameter) of the head is larger than the outer perimeter of the shaft
and the outer perimeter of the channel 416 into which the shaft is disposed. Thus, once
the bottom of the head abuts against the bottom of the channel 417, as shown in Figure
4C, the drive pin is in the retracted position and is prevented from traveling further into
the body of the electrical contact 400.

[00047] In some cases, additional objects can be used to move the drive pins
between the retracted position and the normal position. For example, as shown in Figures
4B-4D, a resilient device 460 (e.g., a spring) can be disposed within the pin cavity 484
within the shaft 481 of the drive pin 480. In such a case, the resilient device 460 can
apply a force against the distal end of the shaft 471 of the drive pin 470 and against the
portion of the shaft 481 of the drive pin 480 that borders the top of the pin cavity 484.
When this force is applied by the resilient device 460, the drive pin 470 and the drive pin

480 are pushed toward the normal position and away from the retracted position.
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[00048] In certain example embodiments, electrical continuity is maintained
between the conductor receiver end 461 and the connector end 462 through the middle
portion 463. This electrical continuity is maintained regardless of the configuration
and/or location of the drive pin array 410, including any features (e.g., travel limit
features) or other devices (e.g., resilient devices) that are incorporated into the drive pin
assembly 410.

[00049] As described herein, the middle portion 463 is merely meant to describe a
portion of the electrical contact 400 where the drive pin assembly 410 is disposed.
Therefore, the term “middle” as used herein is not meant to limit the location of the drive
pin assembly 410 as being in the approximate middle along the length of the electrical
contact 400, or even in between the conductor receiver end 461 and the connector end
462. In other words, the drive pin assembly 410 can be disposed within the conductor
receiver end 461, the connector end 462, and/or any other portion of the electrical contact
400.

[00050] Similarly, as shown in Figures 4A-4D, the retaining ring 420 can be
located adjacent to the drive pin assembly 410 in the middle portion 463 of the electrical
contact 400. Alternatively, the retaining ring 420 can be disposed on the conductor
receiver end 461, the connector end 462, and/or any other portion of the electrical contact
400. In addition, or in the alternative, the retaining ring 420 can be disposed at some
location on the electrical contact 400 that is not adjacent to the drive pin assembly 410.
The electrical contact 400 can have more than one retaining ring 420. The fastening
devices 423 used to couple the retaining ring 420 to the electrical contact 400 can be
disposed within some or all of a recess 429 in the electrical contact 400.

[00051] Figures 5A and 5B show various views of an electrical connector 500 in
accordance with certain example embodiments. In this case, the electrical connector 500
includes the electrical contact 400 of Figures 4A-4D and the connector sleeve 330 of
Figures 3A and 3B. Figure 5SA shows a cross-sectional side view of the electrical
connector 500, and Figure 5B shows a perspective view of the electrical contact 400 and
the locking ring 590.

[00052] In one or more example embodiments, one or more of the components

shown in Figures SA and 5B may be omitted, repeated, and/or substituted. Accordingly,
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example embodiments of electrical connectors (or portions thereof) should not be
considered limited to the specific arrangement of components shown in Figures SA and
5B. Further, labels not shown in Figures SA and 5B but referred to with respect to
Figures 5A and 5B can be incorporated by reference from Figures 3A-4D. Similarly, a
description of a label shown in Figures SA and 5B but not described with respect to
Figures SA and 5B can use the description from Figures 3A-4D.

[00053] Referring to Figures 1-5B, the electrical connector 500 in Figure SA
shows the electrical contact 400 being inserted into the connector sleeve 330.
Specifically, in this case, the connector end 462 of the body of the electrical contact 400
is inserted into the cavity 331 of the connector sleeve 330 before the middle portion 463
and the conductor receiver end 461 is inserted into the cavity 331 of the connector sleeve
330.

[00054] The drive pin 470 and the drive pin 480 are in the retracted position as
they approach the locking ring 590 within the cavity 331 of the connector sleeve 330.
When the electrical contact 400 is inserted into the connector sleeve 330 to the point
where the drive pins have reached the locking ring 590, the drive pin 470 and the drive
pin 480 are both in the normal position, as shown in Figure 5B.

[00055] The locking ring 590 can have one or more of a number of features. For
example, as shown in Figure 5B, the locking ring 590 can have a body 592 into which
one or more slots 591 are disposed. In addition, or in the alternative, the body 592 can
have one or more apertures 593 disposed therethrough. The slots 591 and the apertures
593 can have a shape and size that is suitable for the head (e.g., head 472) of a drive pin
(e.g., drive pin 470) to be disposed therein when the drive pin is in the normal position.
In this example, the head 472 of the drive pin 470 is disposed in the slot 591 when the
drive pin is in the normal position.

[00056] In certain example embodiments, a drive pin (e.g., drive pin 470) reverts
to the normal position from the retracted position when the drive pin abuts against a
feature (e.g., the slot 591) in the locking ring 590. The drive pin can be allowed to revert
from the retracted position to the normal position based on one or more of a number of
features of the electrical connector 500. For example, the slope of a slotted recess 345

disposed along the inner surface 332 of the wall 346 of the connector sleeve 330 can
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allow the drive pin to revert to the normal position from the retracted position as the
slotted recess 345 guides the drive pin toward the slot 591 in the locking ring 590. In the
case of the example shown in Figure 5A, the slot 591 in the locking ring 590 prevents the
drive pin 470 (and so the entire electrical contact 400) from moving farther to the left
within the cavity 331 of the connector sleeve 330.

[00057] As described above, the retaining ring 420, in this case disposed on the
outer surface 405 of the connector end 462, is designed to prevent the electrical contact
400 from moving to the right within the cavity 331 of the connector sleeve 330. As long
as the protrusions 422 make contact with an inner surface (e.g., inner surface 332) of the
connector sleeve 330 adjacent to the protrusions 422, the protrusions 422 of the retaining
ring 420 will prevent the electrical contact 400 from retracing its path (from being
withdrawn) within the cavity 331 of the connector sleeve 330.

[00058] Figures 6A and 6B shows various views of an electrical contact 600 in
accordance with certain example embodiments. Specifically, Figure 6A shows a
perspective view of the electrical contact 600, and Figure 6B shows a side view of the
electrical contact 600. In one or more example embodiments, one or more of the
components shown in Figures 6A and 6B may be omitted, repeated, and/or substituted.
Accordingly, example embodiments of electrical contacts (or portions thereof) should not
be considered limited to the specific arrangement of components shown in Figures 6A
and 6B. Further, labels not shown in Figures 6A and 6B but referred to with respect to
Figures 6A and 6B can be incorporated by reference from Figures 3A-5B. Similarly, a
description of a label shown in Figures 6A and 6B but not described with respect to
Figures 6A and 6B can use the description from Figures 3A-5B.

[00059] Referring to Figures 1-6B, the electrical contact 600 in Figures 6A and 6B
is substantially similar to the electrical contact 400 of Figures 4A-5B, except that the
connector end 662 of the electrical contact 600 has a male configuration (instead of the
female configuration of the connector end 462 of the electrical contact 400). In other
words, the connector end 662 of the electrical contact 600 is pin having no cavity that
traverses along its entire length.

[00060] Example embodiments described herein allow an electrical connector to

become assembled without risk of injury, risk of damage to the various components of
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the electrical connector, and in an efficient manner. Example embodiments can also be
used in environments that require compliance with one or more standards and/or
regulations.

[00061] Accordingly, many modifications and other embodiments set forth herein
will come to mind to one skilled in the art to which example electrical connectors pertain
having the benefit of the teachings presented in the foregoing descriptions and the
associated drawings. Therefore, it is to be understood that example electrical connectors
are not to be limited to the specific embodiments disclosed and that modifications and
other embodiments are intended to be included within the scope of this application.
Although specific terms are employed herein, they are used in a generic and descriptive

sense only and not for purposes of limitation.
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CLAIMS

What is claimed is:

1. An insertable electrical contact, comprising:

a body comprising a connector end, a conductor receiver end, and a middle
portion disposed between the connector end and the conductor receiver end; and

at least one retractable drive pin disposed in the body, wherein the at least one
retractable drive pin has a normal position and a retracted position, wherein the at least
one retractable drive pin is disposed within the body when in the retracted position, and
wherein the at least one retractable drive pin protrudes from an outer surface of the body
when in the normal position,

wherein the at least one retractable drive pin is in the retracted position as the
body is inserted into a connector sleeve, and wherein the at least one retractable drive pin

reverts to the normal position when the body is positioned within the connector sleeve.

2. The insertable electrical contact of Claim 1, wherein the at least one
retractable drive pin comprises a first retractable drive pin and a second retractable drive

pin.

3. The insertable electrical contact of Claim 2, wherein the first retractable
drive pin and the second retractable drive pin are located substantially opposite each

other along the body.

4. The insertable electrical contact of Claim 2, wherein the first retractable
drive pin comprises a shaft having a pin cavity disposed therein, and wherein the second

retractable drive pin is movably disposed within the pin cavity.

5. The insertable electrical contact of Claim 4, wherein the first retractable
drive pin further comprises a resilient device disposed within the pin cavity, wherein the
resilient device applies a force that pushes the first retractable drive pin and the second

retractable drive pin toward the normal position.
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6. The insertable electrical contact of Claim 5, wherein the first retractable
drive pin further comprises a travel limit feature, wherein the second retractable drive pin
comprises a complementary travel limit feature, wherein the travel limit feature and the
complementary travel limit feature prevent the first retractable drive pin and the second

retractable drive pin from extending beyond the normal position.

7. The insertable electrical contact of Claim 6, wherein the complementary
travel limit feature comprises a slot, and wherein the travel limit feature comprises a pin

that is slidably disposed within the slot.

8. The insertable electrical contact of Claim 7, wherein the first retractable

drive pin moves independently of the second retractable drive pin.

0. The insertable electrical contact of Claim 1, wherein the middle portion of
the body comprises at least one channel into which the at least one retractable drive pin is

movably disposed.

10. The insertable electrical contact of Claim 9, wherein the at least one
channel has a substantially similar shape and size as the at least one retractable drive pin

when the at least one retractable drive pin is in the retracted position.

11. The insertable electrical contact of Claim 10, wherein the at least one
retractable drive pin comprises a head that has a larger outer perimeter than a remainder

of the at least one retractable drive pin.

12.  The insertable electrical contact of Claim 1, wherein electrical continuity
is maintained between the connector end and the conductor receiver end through the

middle portion.
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13. An electrical connector, comprising:

a connector sleeve comprising a wall that forms a cavity; and

an insertable electrical contact forced into the cavity of the connector sleeve,
wherein the insertable electrical contact comprises:

a body comprising a connector end, a conductor receiver end, and a
middle portion disposed between the connector end and the conductor receiver
end; and

at least one retractable drive pin disposed in the body, wherein the at least
one retractable drive pin has a normal position and a retracted position, wherein
the at least one retractable drive pin is disposed within the body when in the
retracted position, and wherein the at least one retractable drive pin protrudes
from an outer surface of the body when in the normal position,
wherein the at least one retractable drive pin is in the retracted position as the

body is inserted into the cavity of the connector sleeve, and wherein the at least one
retractable drive pin reverts to the normal position when the body is positioned within the

cavity of the connector sleeve.

14. The electrical connector of Claim 13, wherein the connector sleeve further
comprises a locking ring disposed within the cavity on an inner surface of the wall,
wherein the locking ring limits a distance that the insertable electrical contact can be

inserted into the cavity of the connector sleeve.

15. The electrical connector of Claim 14, wherein the at least one retractable
drive pin reverts to the normal position when the at least one retractable drive pin abuts

against the locking ring.

16. The electrical connector of Claim 15, wherein the connector sleeve further
comprises a slotted recess disposed along an inner surface of the wall, wherein the slotted
recess 1s adjacent to the locking ring, and wherein the slotted recess orients the insertable

electrical contact within the cavity of the connector sleeve.
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17. The electrical connector of Claim 13, wherein the connector end of the
body of the insertable electrical contact is inserted into the cavity of the connector sleeve
before the middle portion and the conductor receiver end of the body is inserted into the

cavity of the connector sleeve.

18. The electrical connector of Claim 17, wherein the insertable electrical
contact further comprises a retaining ring disposed on an outer surface of the conductor
receiver end, wherein the retaining ring prevents the insertable electrical contact from

being withdrawn from the cavity of the connector sleeve.

19. The electrical connector of Claim 13, further comprising:
an electrical conductor disposed within the conductor receiver end of the body
when the at least one retractable drive pin is in the normal position within the cavity of

the connector body.

20. The electrical connector of Claim 19, wherein the conductor receiver end
of the body is coupled to the electrical conductor using a crimping tool applied to the
conductor receiver end before the insertable electrical contact is inserted into the cavity

of the connector sleeve.
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