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CONNECTOR WITH A RETAINER ASSEMBLY

BACKGROUND

{6001} An exiernal power source, such as an electrical outlet may provide power
to a computing device, such as a laptop computer, a tablet computer, or a smartphone.
goed into a connector of the

i

A power plug of the external power source may be phy

computing device so that power may be provided to the computing device.

BRIEF DESCRIPTION OF THE DRAWINGS

{8602} Some examples of the present apphication are described with respect to the
following figures:

{B003] FIG. | flustrates an example of a connector inchiding a retainer assembly
to retain a power plug within a housing of the connector;

18004} FIG. 2 ilustrates another example of a connector including a retainer
assembly to retain a power plug within a housing of the connector;

{8005} FIG. 3A iHustrates an example of the connector of FIG. 2 prior 1o being
phigged in by a power plug;

{8006} FIG. 3B illustrates an example of the connector of FIG. 2 retaining a first
type of power plog via a first retaining feature;

188071 FIG. 3C illusirates an example of the connector of FIG. 2 retaining a
second type of power plug via a second retaining feature;

{6008} FIG. 4 15 an example of a flowchart illustrating an example method of
retaining a power plug within a housing of a connector inchuding a retainer assembly;
and

{B049] FIG. 5 is another example of a flowchart itlustrating an example method

of retaining a power plug within a housing of a connector incloding a retainer

assembly,
DBETAILED DESCRIPTION
[6018] As described above, a power plug of an external power source may be

plugged mto a connector of a computing device to provide power to the computing



WO 2016/144285 PCT/US2013/075122

device. For a computing device that is powered by electricity up to 250 volts, a
plurality of power plugs compliant with the International Electrotechnical
Coramission (JEC)Y 60320 standard may be used to provide power o the computing
device via corresponding connectors. For example, under the 1EC 60320 standard, a
C14 power plug may be used to provide power to a computing device viaa 13
connector. As another example, a C20 power plug may be used to provide power to a

computing device via a C19 connector,

{6011} When a power plug, such as a C14 power phug, is plugged info (o a
connector, such as a C13 connector, electricity may flow from a power source fo a
computing device. However, the power plug roay be unplogged from the comnector
imadvertently. For example, the power phig may be unplugged from the connector
due to loose coupling between the power plug and the connecior. As another
example, the power plug may be unplugged from the connector due to external
mierference, such as when a person runs mto the power plug and/or the connector
thereby uncoupling the power plug from the connector. When the power phlug is

i
b
i

nadvertently unplugged from the conuector, the computing device may shut down

due to loss of power and unsaved data on the computing device may be lost.

16812} Accordingly, examples described hercin address the above challenges of a
power plug toadvertently unplugged from a connector by providing a connector
ncluding a retaining assembly to retain muliiple types of power phluigs within a
houstng of the connector. For example, a connector may include a retainer assembly
having & retaining roember. The retaining member may include a first retaining
feature and a second retaining feature. The first retaining feature may provide a
locking fit to retain a first type of power phig within a housing of the connector. The
second retaining feature may provide a friction fit to retain a second type of power
phug within the housing of the connector. Yn this manner, examples described herein
may reduce a likelihood of a power plug madvertently unplugging from a connector
ncluding a retainer assembly, such as due to an external force or due to loose
coupling of the power plug and the connector, as compared to a connector without a
retainer assembly. In addition, one connector may be used to achieve better retention

of the power plug within the housing for mudiple different types of power plugs

{8013] in one example, an apparatus inchudes a connector having a housing. The

apparatus also includes a retamner assembly to retain a power plug within the housmg.



WO 2016/144285 PCT/US2013/075122

The retainer assembly inclodes a first retaining member and a second retaining
semiber. The second retaining member is movable via the first retaining member.
The second retaining member to retain a frst type of power plug within the housing
via a first retaining feature of the second retaining merober and to retain a second type
of power plug within the housing via a second retaining {eature of the second
retaining member. The first retaining feature to provide a locking fit. The second

retaining feature to provide a friction fit.

16014} In another example, an apparatus includes a connector having a housing.
The apparatus also includes a retainer assembly to retain a power plug within the
houstng. The retainer assembly includes a frst retaiming member and a second
retaining member. The second retaining member 18 movable via the first retaining
member. The second retaining member to retain a first type of power plug within the
housing via a first retaining feature of the second retaining roember and fo retain a
second type of power plug within the housing via a second retaining feature of the
second retaining member. The first retaining feature to provide a locking fit. The
first retaining feature is receivable 1o a slot of a housing of the first type of power
phlug. The second retaining feature to provide a friction it. The second retaining

member i8 i physical contact with an outer surface of the second type of power plug.

[B015] in ancther example, a method includes retatning a st type of power plug
within a housing of a connector via a first retaining feature of a second retaining
sember of a retaining assembly. The first retaining {eature provides a locking fit.
The second retaining member is movable via a first retaining moember of the retaining
assernbly. The method also includes retaining a second type of power plug within the
housing via a second retaining feature of the retaining member. The sccond retaining

feature provides a friction fit,

{3016} Referring now to the figures, FIG. 1 s an example of a connector 100
ncluding a retainer assembly 102 to retain a power plug within a housing 104 of the
connector 180, Connector 100 may be any type of infct receptacie that is used to
couple o a corresponding power plug. For example, connector 100 may be an inle
receptacle that is compliant with the International Electrotechnical Commission (IEC)
60320 standard, such as a C13 connector, a C13 connector, a C17 connector, a C19
connector, a C21 connector, or a combination thercof. Housing 104 roay be auny type

of casing of an inlet receptacle. Housing 104 may mclude a flange 106, Flange 106
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may be a rim of housing 104. Housing 104 and retainer assembly 102 may be

formed using a variety of material, such as molded plastic,

{6017} Retainer assembly 102 may inclode a first retatning member 108 and a
second retaining member 110, First retaining member 108 may be a first part of
retaining asserably 102 that provides a rotating mechanism for retainer assembly 102
Second retaining member 110 roay be 4 second part of retaining assembly 102 that
provides a mechanism to retain a power phig within housing 104. Retainer assembly
102 may be any type of mechanism to keep a power plug within housing 104, First
retaining roember 108 may include a head portion 112 and a body portion 114. Head
portion 112 may be a first part of first retaming member 108 that is not in direct
contact with second retaming member 110, Body porlion 114 may be a second part of
second retaining member 116 that is in direct contact with second retaining member

110,

{6018} Second retaining member 110 may inchude a body portion 116, a first
retaining feature 118, and a second retaining feature 120, Body portion 116 may be a
part of second retaming member 110 that is in direct contact with first retaining
member 108, Retaining features 118 and 120 may be any design features used to
increase an amount of force needed to remove a power plug from connector 180, For
example, first retatning feature 118 may be a first retatning tab extending from body
portion 114 and second retaining feature 120 may be a second retaining tab extending
from body portion §14. The first retaining tab and the second retaining ab may have
a variety of shapes, such as rectangle or triangle. The first retaining tab may bave a

greater length than the second retaining tab.

{8019} First retaining member 108 may be coupled to second retaining member
110 via a mating feature 122 of first retatning member 108 and a mating feature 124

rad
£
)

of second retaining member 110, Mating feature 122 may be located on body portion
114 of first retaining member 108 and mating featare 124 may be located on body
portion 116 of second retaining member 110, Body portion 114 may be inserted
through a cavity 126 of flange 106 so that mating feature 122 may be coupled to
mating feature 124, Cavity 126 may be an opening or a turmel. Mating features 122
and 124 may be any design features that enable two parts to be coupled together. For

example, mating feature 122 may be a recess and mating feature 124 may be a
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protrusion that is receivable in the recess. In some examples, first retaining member

108 may be coupled to second retaining member 116 via adhesive.

{80284 When coupled, head portion 112 of first relaining member 108 may be
located adjacent to a proximal end 128 of flange 106 and second retaining member
may be located adjacent to a distal end 130 of flange 106. Although FIG. | illustrates
first retaining mermber 108 and second retaining member 110 as distinct parts, it
should be anderstood that first retaining member 108 and second retaining member
110 may be formed as a single part. For example, first retaining member 108 and
second refaining member 110 may be formed as a single part using a plastic molding

process.

{8021} Dhuring operation, second retaining member |10 may retain a power plug
within housing 104 using first retaining feature 118 and/or second retaining feature
120 based on the type of the power phig. For example, when a first type of power
plug is plugged into connector 190, retainer assembly 102 may be moved or rotated
from a first orientation to a second orientation via movernent of first retaining
member 108 to retain the frst type of power plug via first vetaining feature 118,
Because second retaining member 118 is coupled to first retaining member 108, first
retaining member 108 and second retaining member 110 may move synchronously.
First retaining feature 118 may be receivable in a slot 132 of housing 104, First
retaining feature 118 may provide a locking fit to relain the first type of power plog
within housing 104, As used hercin, a locking fit may be a mechanism 1o secure the
frst type of power plug within housing 104 such that the first type of power plug is
substantially immovable. For exarple, fivst retaining feature 118 may provide a
locking fit to prevent removal of the first type of power plug sach that removing the
power plug from housing 104 causes physical damage or deformation to the power
phug and/or first retainiog feature 118, The first type of power plug is described in

more detat] with reference to FIG. 2.

{6022} When a second type of power plug is plugged mto connector 104, retainer
asserably 102 may be moved from the fivst oricntation or the second ovientation 1o a
third erientation via movement of first retaining member 108 to retain the second type
of power plug via second retaining feature 120. Second retaining feature 120 may be
receivable m slot 132, Second retaining feature 120 may provide a friction fitt

retain the second type of power plug within housing 104, As used herem, a friction it
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may be a mechanism (o apply an external force to the second type of power plug such
that an amount of force needed to remove the second type of power plug from
housing 104 is increased as compared to an amount of force needed to rerove the
second type of power plug from housimg 104 when the external force 1s not applied to
the second type of power plug. The second type of power phug is described in mor

fetail with reference to FIG. 2.

[B023] In some examples, rotations of retamer assembly 102 may be limited so
that a user may not cause damage to first retaining feature 118 and/or second retaining
feature 120 by over rotating retainer assembly 102, For exanple, partial sidewalls of
cavity 126 may be removed to form a groove 134, A protrusion 138 may extend from
head portion 112 of first retaining member 108 such that protrusion 138 may hmit

rotations of retainer assembly 102 to the length of groove 134

{8024} In some examples, a patlern 136 may be formed in head portion 112 of
first retaining member 108 so that first retaining member 108 may be rotated using an
external tool, such as a screw driver. ¥o other exaropies, head portion 112 may

5
H
H

inchide a rotation tab 138 so that a user may rotate first retaining member 108 by

5 5
H
X

grabbing the rotation tab 138 with the user’s fingers. In other examples, {lange 106
may include markings (not shown in FIG. 1) to indicate directions of rotations to

deploy first retaining feature 118 and/or second retaining feature 120,

[B025] FIG. 2 illustrates ancther example of a connector 200 including a retainer
asserably 202 to retain a power plug within a housing 204 of the connector 200.
Connector 200 may be similar to connector 100 of FIG. 1. However, connector 200
may include a plurality of retainer assemblies instead of a single retainer assembly.
For example, connector 200 may inchide retainer assemb}y 202 and a retainer
assembly 206. Retainer assembly 202 may mchude first retaining member 108,
second retaining member 110, and a third retaining member 208, Retainer assembly
206 may be similar to retainer assembly 202, For purpose of brevity and clarity,
description of retainer assembly 206 is omitted. Although two retainer assemblics are
described in FIG. 2, it should be understood that connector 200 may include other

numbers of retainer assemblies.

6026} Housing 204 may include a flange 210, a first cavity 212, and a sccond

cavity (not shown in FIG. 2). The second cavily may be stmilar to first cavity 212,
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Body portion 114 of first retaining member 108 may be receivable in first cavity 212
to couple first retaining member 108 fo second retaining member 118, A body
portion 214 of third retaining member 208 may be receivable in a cavity 216 of
second retaiming member 110 and m a central bore (not shown m FIG. 2) of first
retaining member 108 to provide a support mechanism to couple first retaining
member 108 to second retaining member 116, in some examples, a washer 218 may
also be used as part of the support mechanism. Retaining members of retainer
assembly 206 may be similarly coupled as the second cavity. Housing 204 may also

inchude slots 220 and 222 that are similar to slot 132 of FIG. 1.

{6027} Similar to connector 100, connector 200 may retain different types of
power plugs within housing 204 using retaining features of retainer assemblies 202
and 206. For example, connector 200 may retain a first type of power plug 224 and a
second type of power plug 232, Power plugs 224 and 232 may be any types of power
plug that is compatible with connector 200, For example, power plugs 224 and 232
1ay be a power plug that is compliant with the TEC 60320 standard, such asa Ci4
power plug, a C16 power plug, a C18 power plug, a C20 power plug, or a C27 power

plug.

{8028} First type of power plug 224 may include a housing 226. Housing 226
may fnclude slots 228 and 230, When first type of power plug 224 to housing 204,
Slots 228 and 230 may align with slots 220 and 222 respectively. First retaining
feature 118 may be receivable in slots 220 and 228 and a corresponding retaining
feature of retainer assembly 206 may be receivable in slots 222 and 230 to retain frst
type of power phig 224 within housing 204 via a locking {it. Using a locking fit to
retain first type of power plug 224 within housing 204 is described in more detail with
reference to FIGs. 3A-38.

{6029] Second type of power plug 232 may be simular to first type of power plug
224. However, unlike first type of power plug, second type of power plag 232 may
not include slots 228 and/or 230, When second type of power plug is plugged into
housing 204, Second retaining feature 120 and a corresponding retaining feature of
retainer assembly 206 may be receivable in slots 220 and 222 respectively to retain
second type of power plug 232 within housing 204 via a friction fit. Using a friction
fit to retain second type of power plug 232 within housing 204 1s described in more

detail with reference to FI1Gs. 3A and 3C.
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{8030} FIG. 3A is an example of the connector of FIG. 2 prior to being plugged
in by a power plug, such as first type of power plug 224 or second type of power plug
232, Retamner assembly 202 may be in a first orientation such that first retaining
feature 118 and second retaining feature 120 may not extend beyond slots 220 and
222, respectively. The power plog may then be plogged into housing 204.

{8031} FIG. 3B is an example of the connector 200 of FIG. 2 retaining first type
of power plug 224 via first retaining feature 118, When first type of power plug 224
1s plugged inio connector 204, retainer assembly 202 may move from the first
orientation of FI{3. 3A to a second orientation such that first retaining feature 118 may
extend beyond slot 220 and into slot 228 to vetain first type of power plug 224 via a
locking fit. When first type of power plug 224 15 retained via the locking it, removal
of first type of power plug 224 from housing 204 without relurning retainer assembly
202 to the first orientation may physically damage and/or deform first retaining
feature 118,

{8032} FIG. 3C is an example of the connector 200 of FIG. 2 retaining second
type of power plug 232 via second retaining feature 120. When second type of power
plug 232 is plugged into connector 200, retainer assembly 202 may move from the
first orientation of FIG. 3A or the second onientation of FIG. 38 to 4 third orientation
such that second retaining feature [20 may extend beyond slot 220, Second retaining
feature 120 may be in physical contact with an outer surface of second type of power
phug 232 to retain second type of power plug 232 within housing 204 via a friction fit.
For example, second retaining feature 120 may have a particular fength such that
when second retaining feature 120 is in physical contact with the outer surface of
second type of power plug 232, second retaining feature 120 may apply a downward
force to second type of power plag 232. The friction fit may increase an amount of
force needed to remove second type of power plug 232 from housing 204 while
retainer assembly 202 is in the third orientation as compared to an amount of force
needed to remove second type of power plug 232 from a housing of a connector
without retainer assembly 202

[B033] FIG. 4 4s an example of a flowchart iHustrating a method 400 of retaining
a power phag within a housing of a connector including a retainer assembly. Method
400 may be moplemented using connector 100 of FIG. 1 and/or connector 200 of FIG.
2. Method 400 includes, at 402, retaining a first type of power plug within a housing

of a connector via a first retaining feature of a second retaining member of a retatning
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assembly, where the first retaining feature provides a focking fit. For example, first
retaining feature 118 may retain first type of power phug 224 within housing 204 via a
locking fit. Method 400 also includes, at 404, retaining a second type of power plug
within the housing via a second retaining feature of the second retaining member,
where the second retaining feature provides a friction fit. For example, second
retaining feature 120 may retain second type of power plug 232 within housing 204

via a friction fit.

16034} FIG. 5 is another example of a flowchart lustrating a method 500 of
retaining a power phug within a housing of a connector fncluding a retainer assembly.
Method 500 includes inserting a first retaining member into a cavity of a flange of a
housing of a connector, at 502, For example, body portion 114 of {irst retaining
member 108 may be ioserted through a cavity 126 of flange 106 so that mating
feature 122 of frst retaining member 108 may be coupled with mating feature 124 of

second retaining member 110,

18035} Method 500 also includes coupling the first retaining member with a

second retaiming member via a mating feature of the frst retaining member that 1s

mated to 8 mating feature of the second retaming member, at 504, For example, first

retaining member 108 may be coupled to second retaining member 110 via a mating
o 177

feature 122 of frst retaining member 108 and a mating feature 124 of second

retaining member 0.

18036} Method 500 further fncludes inserting a body portion of a third retaining
member into a central bore of a body portion of the first retaining member and into a
cavity of the second retaining member to couple the fivst retaining member to the
second retaining member, at 506. For example, a body portion 214 of third retaining
member 208 may be receivable in a cavity 216 of second retaining member 110 and
1 a central bore (not shown in FIG. 2) of first retaining member 108 to provide a
support mechanism to couple first retaining member 108 to second retaining member
110,

16837} Method 300 further includes, at 508, when a first type of power plug is
phugged into the housing of the connector, retaining the first type power plug within
the housing of the connector via a first retaining feature of the second retaining

member, where the fivst retaiming feature provides a locking fit. For example, when a
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first type of power plug is phigged into connector 100, retainer assembly 102 may be
soved or rotated from a first orientation 1o a second orieniation via movement of first
retaining mwember 108 to retain the first type of power plug via a locking it provided

by first retaining feature 113,

{8038} Method 500 further includes, at 510, when a second type of power plug is
plugged mto the housing of the conmector, retaining the second type power phig
within the housing of the connector via a second retaining featare of the second
retaining member, where the second retaining feature provides a friction {it. For
example, when a second type of power plug is plugged info connector 100, retainer
assernbly 102 may be moved from the fivst orientation or the second orientation to a
third erientation via movement of first retaining member 108 to retain the second type

of power plug via a friction fit provided by second retaining feature 120,
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Claims

What is claimed is:

. An apparatus comprising:

a connector having a housing: and

a refainer asserably fo retain a power plug within the housing, wherein the
retainer asserobly mcludes:

a first retaining member; and
a second retaining member movable via the first refaining member, the
second refaining member to:
retain a first type of power plug within the housing via a first
retaining feature of the second retaining member, the
first retaining feature to provide a locking fit; and
retain 4 second type of power plug within the housing via a
second retaining feature of the second retaining
member, the sccond retaining feature to provide a
friction fit.

2. The apparatus of clatm 1, wherein the retainer assembly further includes:

a third retaining member to couple the first retaining member to the second
retaining meraber, wherein a body portion of the third retaining
mernber i receivable in a cavity of the second retaining member and in
a central bore of a body portion of the frst retaining member.

3. The apparatus of claim 1, wherein the first retaining feature includes a {irst

retaining tab, wherein the second retaining feature includes a second retaining tab, and

wherein the first retaining tab has a greater length than the second retaining tab.

4. The apparatus of clatm 1, wherein the first retaining feature is receivable in
a slot of a housing of the first type of power plug, and wherein the first retaining

feature is receivabie in a slot of the housing of the connector.
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5. The apparatus of claim |, wherein the second retaining feature is receivable
i a slot of the housing of the connector, and wherein the second retaiming feature is to

make physical contact with an outer surface of the second type of power plug.

6. The apparatus of elaim §, wherein the first retaming roember is coupled to
the second retaining member via a mating feature of the first retaiming member and
via a mating feature of the second retaining meraber, wherein the mating feature of
the first retaining merober ncludes a recess, and wherein the mating feature of the

second retaiming member includes a protrusion receivable m the recess.

7. The apparatus of claim 1, further comprising:
a second retainer assembly comprising:
a third retaining member; and
a fourth retaining member movable via the third retaining member, the
fourth retaining member to:
retain the first type of power plug within the housing of the
connector via a third retaining feature of the third
retaining member, wherem the third retaming feature is
io provide the locking fit; and
retain the second type of power plug within the housing of the
connector via a fourth retaining feature of the fourth
retaining member, wherein the fourth retaining featare

is to provide the friction fit.

8. The apparatus of ¢claim 1, wherein the housing of the connector includes a
flange, wherein the first retaining member is adjacent t© a proximal end of the flange
5% ) fuld)

and wherein the second retaining mesmber is adjacent to a distal end of the flange.
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9. A method comprising:

retaining a {irst type of power plug within a housing of a connector via a first
retaining feature of a second retaining member of a retaining assembly,
wherein the first retaining feature provides 4 locking fit, and wherein
the second retaming member is movable via a {irst retaining member
of the retaining assembly; and

retaining a second type of power plug within the housing via a second
retaining feature of the second retaining member, wherein the second

retaining feature provides a friction fit.

10, The method of claim 9, wherein the connector incfudes a body portion of a
third retaining member inserted into a central bore of a body portion of the first
retaining mernber and nto a cavity of the second retaining member to couple the first
retaining member to the second retaining member.

11, The method of claim 9, wherein the {irst retaining feature is receivable in a
slot of a housing of the first type of power plug, and wherem the fivst retatning feature

is receivable in a slot of the housing of the conmector.

12. The method of claim 9, wherein the second retaining feature is receivable
1 a slot of the housing of the connector, and wherein the second retaiming feature s in

physical contact with an outer surface of the second type of power plug.
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;

13. An apparatus comprising:
a connector having a housing; and
a retainer assembly to retain a power plug within the housing, wherein the
retainer assembly mceludes:
a first retaining member; and
a sccond retaining member movable via the first retaining member, the
second retaining member o
retain a first type of power plug within the housing via a first
retaining featare of the second retaining member, the
first retaining feature to provide a locking fit, wherein
the first retaining feature is receivable inaslot of a
housing of the first type of power phig; and
retain a second type of power plug within the housing via a
sceond retaining feature of the second retaining
member, the second retaining feature to provide a
friction fit, wherein the second retaining feature is to
contact an vuter surface of the second type of power

plug.

14. The apparatus of claim 13, wherein the retainer assembly further includes
a third retaining member to couple the {irst retaining member to the second retaining
member, wherein a body portion of the third retaining member is receivable in a
cavity of the second retaining raember and in a central bore of a body portion of the

first retaining member.

15, The apparatus of claim 13, wherein the housing of the connector includes a
flange, wherein the first retaining member is adjacent to a proximal end of the flange,

and wherein the second retamning member is adjacent to a distal end of the flange.
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400

402-\

Retain g first type of power plug within a housing of a conneclor vig a first retaining feature of a second
retaining member of a retaining assembly, where the first retaining feature provides a locking fit

404

~

Retain a second type of power plug within the housing via a second retaining feature of the second
refaining member, where the second retaining feature provides a friction it
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Insert a first retaining member into a cavily of a flange of a housing of a connector

504\ l

Couple the first refaining member with a second refaining member via a mating feature of the
firsi retaining member that is mated to a mating feature of the second retaining member

506‘\ l
Insert a body portion of a third retaining member into a central bore of @ body portion of the first

refaining member and into a cavity of the second retaining member to couple the first retaining
member to the second refaining member

First type Second type
Type of power plug plugged
into the housing?

5(}8\ 51 G\
Retain the first type power plug within the Retain the second type of power plug

housing of the connector via a first within the housing of the connecior via a
refaining feature of the second retaining second retaining feature of the second
member, where the first retaining feature retaining member, where the second

provides a locking fit retaining feature provides a friction fit
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