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KEYWAY VISUAL ALIGNMENT FEATURE

RELATED APPLICATION
The present application claims priovity 1o 1.5, Provisional Patent Application
No. 61/697,484, filed September 6, 2012, and titled “Keyway Visual Alignment

Feature,” the entire comtent of which is incorporated herein by reference.

TECHNICAL FIELD
The present disclosure relates generally {o multi-pin plug and receptacle
combinations, and more particularly to systems, methods, and devices for properly

aligning a nulti-pin plug and receptacle.

BACKGROUND

A variety of industrial and ¢ommercial enviropments require plug and
ceeplacle combinations that conduct relatively large amperage currents. Plugs and
receptacles i such commercial and industrial environments can be dificali to
connect due to their size and multiple pins. Connecting the plugs and receptacles can
be further complicated by the fact that there are often multiple kevs and keyvways on
the connectors, lu the past, workers connecting such plugs and receptacles ofien push
them together and twist them wntil the proper key is aligned with the corresponding
kevway, This push and twist approach is used becanse there is no easily visible
means for aligning the plug and receptacle. However, pushing and twisting the plugs
and receptacles together can canse damage to the plugs and receptacles when they are
nusaligned,  Accordingly, there is a need for an tmproved approach to aligning plogs
and receptacies so that they can be more gasily connected without causing damage to

the components.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference will now be made to the accompanying drawings, which are not
necessarily drawn 1o scale, and wherein

Figures 1, 12 and 14 show prior art male and female connectors with no
alignment features visible on the exterior of the male and female connectors.

Figures 2 and 3 show side views of & pair of male and female connectors

comprising an alignment feature in accordance with certain example embodiments,
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Figures ¢4 and 5 show froat views of a fomale connector comprising an
alignment feature o accordance with certain example embodiments.

Figure & shows a perspective view of 8 male connector in accordance with

ertain example embodiments.

Figure 7 shows a front view of an insert for a male connector i accordance
with cortain example embodiments.

Figure 8 shows a front view of & male connector with an tnsert in accordance
with cortain example embodiments.

Figure @ shows a perspective view of a male connector in accordance with
certain example embodiments.

Figures 10 and 11 show a front view of a male connector in accordance with
certain example smbodinments,

Figure 13 shows a perspective view of a properly aligned male and female
connector in accordance with certain example embodiments,

Figures 15, 16 and 17 show additional connectors with aligmupent featurs
focated iy varions positions in sccordance with certain examnple embodiments,

Figures 1§ and 19 show additional connectors with alignmaent features for a

pon-hazardons envirnnment in aceordance with cortan example embodiments.

SUMMARY

The present disclosure is directed 1o high-amperage commectors with visual
alignment foatures. In one embodiment, a comnecior can comprize a male connector
with a male skirt where the male skirt has two keys on an outer surface. At least one
of the keys on the outer surface of the matle skirt can have an alignment feature, The
connector alzo comprises a female connector with a female skirt where the female
skirt has two keyways on an yaner surface of the female skirt. At least one of the
keyways can have a corresponding keyway alignment feature located on the outer
surface of the female skivt, The alignment features on the male skirt and the female

kit allow a user to easily align the two connectors before connecting them.

In another embodiment, a connector can comprise 3 male connector with a
nale skirt where the male skivt has at least one key on an outer surface. The
connector alse comprises a female connector with a female skirl where the female
skirt has at least one kevway on an inner surface of the fomale skirt, The at least one

keyway can have a corvesponding keyway alignment feature located on the onter
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surface of the female skirt, The keyway alignment feature on the outer surface of the
femnale skirt allows a user to casily align the key ou the male skirt with the keyway on

the femade skirt,

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

The example embodiments discussed herem are directed 1o systems,
apparatuses, and methods of connecting high-amperapge connectors using a keyway
visual alignment featuwe.  FEmbodiments of conpectors using a keyway visual
alignmoent feamre can take a variety of configurations based on the amperage rating,
the condoctor size, the size of the plug and receptacle and the arvangement of the
conducior ping, Embodiments of connectors using a keyway visnal alignment teature
may be compliant with one ov more industry standards snch as those set by
Lnderveriters Laboratory {UL) or the National Electric Code (INEC)

Referring to Figures 1, 12 and 14, illustrations are shown of conventional male
and fomale conncctors. For example, Figure 1 shows a connector 100 comprising a
male comnector 103 and a fomale connector 1184 As shown in these figures, there are
no featnres on the oulside of the male and female connectors that allow a persont 1o

easily align the connectors. Accordingly, a person must push and fwist the male and
female conneetors together blindly until the correct alignment is achieved,

Referring now 10 Figure 2. an example male and female portions of g
connector are shown in accordance with one embodiment. In the embodiment shown
i Figwee 2, the connector 200 comprises a male connector 202, which comprises a
coupling nut 2135 and a male skirt 205, The female connector 203 comprises threads
228 and female skt 210, One difference between the male connectors shown in
Fiaure 1 and Figure 2 18 that the coupling nut 215 in Figore 2 has a greater range of
motion allowing it to be pushed back further to show the key 228 {the 12 o clock key)
on the male skirt 205, When the comnectors are properly aligned and connected, the
kev 225 located on the male skirt 203 must fit within a keyway (not shown in Figore
2} located on the mside surface of the female skivt 210

Also shown in the example connector 200 of Figure 2, key 223 inclndes an
alignment feature 230 in the form of a groove on the key 225, The female skirt 210
includes alignmens feature 235 which is also i the form of a groove in this example.
When a person attempts 1o connect the male connector 202 with the female connestor

‘)

203, the person can align alignment feature 230 and keyway alignment feature 235 as

(Ve



WO 2014/039090 PCT/US2013/031235

shown in Figure 2 and in Figure 130 When the two alignment features 230 and 233
are properly aligned, the key 225 and keyway (not shown in Figure 2} are also
property aligned.

While the alignment features 230 and 235 are shown as grooves w the
example embodiments shown in Figures 2 and 13, in alternale embodiments, the
ahgnment features can take a variety of other forms, including but not limited to, a
notch, an arrow, a dimple, a pilot bole, a painted mark, or a wark left using a masking
technique during an anodizing process.  Likewise, in alternate ewbodiments the
alignment features can be located at different axial positions along the male connector
and female comnector, For example, 1o the embodiment shown tn Figure 2, keyway
alignment feature 235 is located near the leading edge of the female skirt 210,
However, in altemnate embodiments, such as those described further below in
connection with Figures 15, 16 and 17, the kevway alignment feature on the female

skirt can be positioned further back from the edge of the female skirt 210 closer to the

threads 220 or on the other side of the threads {the right side of the threads in Figore
3

Figure 3 shows a view of the same par of connectors from the opposite side.
fi the view shown i Figure 3, the othar key 250 (not the 12 o'clock key) 1s visible on
the opposite side of the male skirt 205, The fernale skirt 210 does net show an
alignment feature on the side shown in Figure 3. The alignroent featurs on the fomale
skirt 210 15 not visible in Figure 3 hecause it is located on the opposite side and
aligned with the 12 o'clock key s shown in Figure 2. The single alignment feature
on the female skirl; as shown in Figure 2, allows g person fo quickly and easily align
the 12 ¢'vlock Reyway on the female skirt with the 12 o"clock key on the male skivt.

In an alternate embodiment, a male connector may have only a single key on
the ouder surface of the male skirt instead of two or more keys, Simikaly, the fomale
connector may have only a single kevway located on an fnmer surface of the fomale
skirt instead of two or more kevways. In such an embodiment, a keyway alignment
feature locatedd on the outside surface of the female skirt corresponds with the position
of the keyvway on the nner surface of the female skirt, The keyway alignment feature
focated on the owtside surface of the female skirt allows for easy zﬂigmmm of the
keyvway on the inner surface of the female skirt with the key on the onter surface of
the male skirt, In such an embodiment where there 15 only a single key on the male

skirt, it 18 not necessary to have an alignment feature on the key on the male skirt,
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The keyway alignment featiwe of such an embodiment can be helpful where it is not
easy to look fnte the barrel of the female connector in order to align the male key with
the female keyway.

Referring to the example embodiment shown in Figores 4 and §, a frout view
locking down the barrel of the female connector is shown, Figure § is an enlarged
view of a portion of Figure 4. In the enlarged view shown in Figure §, the kevway
alignment feature 235 is shown in cross-section as a groove along the outside of the
fermale skirt 210, Also visible in Figure § is the keyway 2060 located on the inner
swrface of the female skirt 210, When the male connector and female connector are
property aligned and connected, the key 225 fits into kevway 260, Also shown in
Figure 5 is ingsert key $10 which allows one 1o determine if an insert is aligned as
desvribed in greater detail in connection with Figures 7 and &,

Referring to Figure 6, an exploded perspective view of the male connector 202
is shown in accordanee with an example embodiment. Figure 6 shows male skirt 203
with male key 225 and male alignment feature 2300 Alse shown in Figure 6 are the
gonductor pins 613, rigid insert 6035 and resilient insert 010, When assembled, the

conductor pins 613 pass through the apertures in the rigid insert 603 and the restlien
msert 610,

As shown iy Figure 7, the rigid insert 605 has a 12 o'cloek msert keyway 703
and another msert keyway 710, In aliernate embodiments, the rigid insert 605 can
comprise more than two insert keyswvavs, An insert key, such ag the insert key 510
lustrated in Figure 3, can be inserted into insert keyway 705 or wnsert kevway 710,
Figure 8 shows a front view of the assembled male connector 202 with the rigid insert
6038 meerted,  In the embodiment shown in Figure & the rigid insert 6035 has been
“reclocked,” meaning that it has been rotated from the position shown in Figure 7, In
Figure &, the rigid insert 605 has been votated such that insert kevway 710 {near the

puber 6 pin) 15 aligned with the 12 o'clock key 225, Ag Hlustrated in Figare 8, an

.x
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added benefit of the alignment feature 230 on key 223 is that it pormits 8 person 1o
determine which key iz the 12 o’clock key for alignment of an insert.

Referring to Figure 9, a perspective view of male connector 202 is shown in
accordance with an example embodiment.  The perspective view of wale connector
202 shows key 250 on the exterior of male skirt 205 and insert key 910 located on the
inside surface of the male shirt 2050 As shown in the front cross-sectional view in

Figure 10, the wisert key 910 is aligned with key 225, The insert key 910 can be used
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to align an insert. Figure 11 1s an enlarged view of a portion of Figure 10 showing

o

insert key 910, koy 225 and alignment feature 230,

Figures 15, 16 and 17 show alternate embodiments where the keyway
alignment feature on the female connestor s located in different locatious. For
example, the female connector 1503 in Figure 15 shows three potential options for
locating o keyway aligmment feature,  Female connecior 1503 shows a keyway
alignment feature 1370 located on the hex and a Keyway alignment feature 1375
located on the collar. An additional keyway alignment feature 1580 s provided by
aligning the beginning of the threads 1520 with the keyway (not shown} on the female
connector 1503, Keyway aligoment feature 1580 is different from keyway alignment
features 1570 and 15735 in that keyway alignment feature 1380 is not an additional
feature that is machined or applied to the femmale connector 1503, Each of keyway
alignment features 1570, 1573 and 1580 are aligned with the 12 o'clock keyway (not

shown) focated on the mmside surface of the female skirt. In one embodiment, all of

1

kevway alignment features 1370, 1575 and 1580 can be included.  In another
embodiment, only one or two of kevway alipnment features 1570, 15875 and 15380 can
sé aeluded.

Figure 16 shows yet another embodiment with keyway alignment features on
femuale connector 1603, In female connector 1003, kevway alignment feature 1635
and keyway alipnment feature 1670 are shown aligned with the 12 o’clock keyway
1660 located on the inside surface of the female skirt,
Figure 17 shows yet another embodiment with keyway aligmpent features on

-y

female comnector 1703, In the example shown in Figure 17, keyway alignment
featares 1735, 1775 and 1770 are aligned with the 12 o’¢clock kevway located on the
inside surface of the female skirt 1710, Additionallv, the beginning of the threads on
female comnector 1703 are also aligned with the 12 o'clock keyway on the inside
surface of the female skirt 17100 As shown in Figure 17, the kevway alignment
festures on the female connector 1703 are aligned with the alignment feature 1738 on
the key 1725 on the male connector 1702, As illustrated in Figures 15, 16, and 17, the

components of the connectors, including the skirts, threads, hox and collar can be
located w1 various arrangements in different types of connectors,  Conststent with
these varfous arrangements, one or more alignment features can be located at various
positions on the outside of the connector to assist the user in aligning the male and

female connectors.
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Figures 18 and 19 show yet other embodiments of connectors with alignment
features. The examples shown 1 Figures 18 and 19 are connectors for non-hazardous
environments. As with the previous embodiments, Figures 18 and 19 each comprise a
male connecty with an alignment feature 1830 and 1930 located on a key. Figures 18
and 19 also show g female connector with a kevway alignment feature 1835 and 1935,
Unlike the harardous environment conpectors shown in previous embodiments, the
female conncctors of the embodiments shown 1n Figures 18 and 19 have threads
relatively close to the leading edge of the fomale connector, Given the placement of
the threads on the female comnectors in Figures 18 and 19, the Reyway alignment
fratures 1835 and 1935 are disposed adjacent to both the threads and the leading edge
of the female connector.

Alternate embodiments of electrical connectors can use aligoment indicators
of different types and in different logations than those shown in the example
embodiments described above,  Maoreover, multiple different types of alignment
mdicators can be used for connectors having more than two keys.

While the example cmbodiments of connectors with 8 koyway visual
alignment feature are discussed hervedn, the principles of the described embodiments
can be apphied to a varfety of {ypes of electrical connectors.  Accordingly, many
madifications of the embodiments set forth herein will come o mind to one skilled in
the @t to which pertain having the benefit of the teachings presented in the foregoing
descriptions and the associated drawings, many modifications of the embodiments set
forth hereln will come 1o the mind of one skilled in the art,  Therefore, 115 to be
uoderstood that keyway visual alignment features for clectrical cennectors are not 1o
be limited to the specific smbodiments disclosed and that modifications and other
erboddiments are intended o be included within the scope of this application.
Although specific tenms are cmploved herein, they are used in a generic and

desenptive sense only and not for purposes of Hmitation.
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CLAIMS

What is claimed is:

An electrical connector comprising:

a male connector comprising a male skist, the male skirt comprising at least
two kevs, the at least two keys disposed on an outer surface of the male skirt, wherein
a first kev of the at least two kevs comaprises a first key alipgnment feature; and

a fomale connector comprising a fomale skirt, the female skint comyrising at
feast two keyways disposed on an inner surface of the female skirt, wherein a first
kevway of the at least two keyways has a corresponding first keyway alignment

feature disposed on an outer surface of the female skt

s

2, The electrical comnector of claim 1, wherein the first key is inserted
into the first keyway when the male connector and female connector are connected.

3. The electrical connector of claim 1, wherein the first key alignment
feature 1s selected from the group comprising a noich, a groove, an arrow, & dimpim a
pilot hole, a painted designation, and a masking mark feft after anodizing.

4. The clectrical  connector of claim 1, whereln the first keyway
alignment feare 18 selected from the group comprising a noteh, a groove, an arroew, a
dimple, a pilot hole, & painted designation, and a masking mark left after anodizing.

i, The slectrical connector of claim 1, wherein the male connector further
compwises an insert key disposed on an inner surface of the male skirt.

f. The clectrical conmnector of claim 1, wherein the female conmector
further comprises an insert Key disposed on an inner surface of the female skirt,

7. The glectrical conpector of elaim 1, wherein the male connector further
cormprises a coupling nut.

5
i

8, The clectrical connector of claim 7, wherein the coupling nut i

retractable to expose the first key.
9, The electrical connector of colaim 1, whereln the first keyway
alignment feature 1s disposed adjacent to a leading edge of the female skirt,
L The clectnical connector of claim 1, wherein the first kevway

alignment featore 18 disposed i a position set back from a leading edge of the female

skirt.
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11 The clectrical connector of clatm 1, wherein the fisst keyway

alignment feature 15 disposed adjacent to a thread on the outer surface of the female

12, The electrical connector of claim 1, wherein the first keyway
ahgmment feature is disposed on a far side of a thread opposite a side ol the thread
near the leading edpe.

13, The elocivical connector of elaim 3, wherein the male connecior further
comprises a rigid insert, the rigid insert comprising an fnsert keyway.

14 The clectrical connector of claim 13, wherein the insert Reyway of the
rigid insert aligns with the insert key on the inner surface of the male skirt when the
male connector is properly assembled.

1 E

LAy

The electrical connector of claimy 13, wherein the insert keyway aligns
with the first key alignment feature when the male connecior s properly assembled.

i6. The electrical ponnector of claim 1, wherein the fomale comnector has a
second keyway alignment feature disposed on the outer surface of the female skirt,

17. The electrical comnector of claim 1. wherein the fust keyway
alignmead fosture 15 a beginning of a thread oo the female connector,

13, The clectrical comnector of claim 1, wherein the first keyway
alignment feature is disposad on a collar on the female connector.

19, The clectrical connector of claim 1, wherein the first kevway

alignment foature is disposed on a nut on the ferale connector,

20, An elecirical commeetor comprising,

a male connector comprising a male skirl, the male skirt comprising at least
ong key, the at lzast one key disposed on an outer sarface of the male skirts and

a female connector comprising a female skirt, the female skirt comprising at
feast one keyway disposed on an inner surface of the fomale skirt, wherein the at legst
one kevway has a corresponding keyway alignment featnre disposed on an outer

surface of the female skirt.



