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Abstract:

An accessory connector (102) and connector system (100) are provided. The accessory connector
(102) comprises and edge tongue portion at one end and a thumb screw recess at the opposite end
with a floating header therebetween. The edge tongue portion enables pivotal engagement of the
accessory connector to a device interface. The floating header (110) has a perimeter alignment wall
(112) surrounding a plurality of pogo pins (114) recessed therein. The floating header is movable in
planar directions within the accessory connector prior to attachment of the connector to the radio
connector interface (154). The x-y moveability allows for fine alignment of the pogo pins to
corresponding contacts and loading of the pogo pins to the contacts in a z-direction.
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ACCESSORY CONNECTOR FOR A RADIO

Field of the Invention

[0001] The present invention relates generally to accessory connectors and accessory
connector systems and more particularly to an enhanced interface alignment header

for a connector to interface with a portable radio.

Background

[0002] Accessory connectors are often used in conjunction with portable
communication devices, such as portable two-way radios and the like. Thereis a
strong desire to decrease the size of accessory connectors such as through the use of
smaller pins and finer pitch spacing between contact pins. The challenges involved in
designing smaller connectors include achieving proper interface alignment when the
accessory 1s connected to the portable radio, as well as preventing pin damage to the
accessory connector when the connector is not attached to the radio. A smaller sized
connector, with improved interface alignment that better protects contact pins from

damage is thus highly desirable.

[0003] Accordingly, there is a need for an improved accessory connector for a

portable radio

Brief Description of the Figures

[0004] The accompanying figures, where like reference numerals refer to identical or
functionally similar elements throughout the separate views and which together with
the detailed description below are incorporated in and form part of the specification,
serve to further illustrate various embodiments and to explain various principles and

advantages all in accordance with the present invention.

[0005] FIG. 1 is a connector system in accordance with the various embodiments.

CA 03172907 2022-9-22
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[0006] FIG. 2 is an exploded view of the connector system of FIG. 1 in accordance

with the various embodiments.

[0007] FIG. 3A 1s aside cross-sectional view of the accessory connector of the

connector system of FIG. 1 in accordance with the various embodiments.

[0008] FIG. 3B is a partial cross-sectional view of the accessory connector in

accordance with the various embodiments.

[0009] FIG. 3C is a side view of the accessory connector in accordance with the

various embodiments.

[0010] FIG. 4 is aside cross-sectional view of the accessory connector being
partially engaged / disengaged to the conmnector interface of the portable radio of FIG.

1 in accordance with the various embodiments.

[0011] FIG. 5is aside cross-sectional view of the accessory connector [ully attached
to the cormector interface of the portable radio in accordance with the various

embodiments.

[0012] FIG. 6 is an isometric view of accessory connector engagement /
disengagement Lo the connector interface of the portable radio in accordance with the
various embodiments.

[0013] FIG. 7 is a method outlining an order of engagement of the accessory
connector to the connector interface of the portable radio [rom the previous figures
of the various embodiments.

[0014] Skilled artisans will appreciate that elements in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn to scale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to
other elements to help to improve understanding of embodiments of the present

invention.

CA 03172907 2022-9-22
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Detailed Description
[0015] Before describing in detail embodiments that are in accordance with the
present invention, it should be observed that the embodiments reside primarily in
apparatus components related to a connector system and accessory connector for a
portable radio. Accordingly, the apparatus components have been represented where
appropriate by conventional symbols in the drawings, showing only those specific
details that are pertinent to understanding the embodiments of the present invention so
as not to obscure the disclosure with details that will be readily apparent to those of

ordinary skill in the art having the benefit of the description herein.

[0016] In this document, relational terms such as first and second, top and bottom,
and the like may be used solely to distinguish one entity or action from another entity
or action without necessarily requiring or implying any actual such relationship or

order between such entities or actions. The terms "comprises," "comprising," or any
other variation thereof, are intended to cover a non-exclusive inclusion, such that a
process, method, article, or apparatus that comprises a list of elements does not
include only those elements but may include other elements not expressly listed or
inherent to such process, method, article, or apparatus. An element proceeded by
“comprises . . . 2~ does not, without more constraints, preclude the existence of

additional identical elements in the process, method, article, or apparatus that

comprises the elements.

[0017] FIG. 1 is a connector system 100 formed in accordance with the various
embodiments. Connector system 100 comprises an accessory connector 102 for
coupling a remote accessory, such as an earpiece, remote speaker-microphone, remote
data device, wireless dongle or the like, to a portable radio 150 or other portable
electronic device. A strain relief 130 and cable 140 known in the art can be used to
interconnect the accessory connector 102 to the remote accessory. Accessory
connector 102, as will be described herein, advantageously provides a floating header

110 for alignment and a mechanism for mounting and unmounting the accessory

(O8]
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connector to and from a connector interface of the portable radio 150 in accordance

with the various embodiments.

[0018] In accordance with the embodiments, the accessory connector 102 comprises a
connector housing 104 having an edge tongue portion 106 extending therefrom, the
edge tongue portion being located at a first, upper end 116 of the connector housing
104. The accessory connector 102 further comprises a screw mount recess 108 for
receiving a thumb screw 128, the screw mount recess being located at a second, lower

end 118 of the connector housing 104.

[0019] In accordance with the embodiments, the accessory connector 102 further
comprises a floating header 110 formed of a perimeter alignment wall 112
surrounding a plurality of pogo pins 114. The floating header 110 is located between
the edge tongue portion 106 and the screw mount recess 108. The perimeter
alignment wall 112 has an upper end 120 and a lower end 122. The upper end 120 of
the perimeter alignment wall 112 is adjacent to the edge tongue portion 106. The
lower end 122 of the perimeter alignment wall 112 is adjacent to the screw mount
recess 108. In accordance with the embodiments, the connector housing 104 with
edge tongue portion 106 and screw mount recess 108 is formed as a single, unitarily
molded plastic piece part. Various plastics, resins or other materials suitable for
injection-molding processing may be used. The floating header’s perimeter alignment
wall 112 1s formed of another plastic piece part to which the pogo pins 114 are

mounted, thereby reducing alignment tolerances.

[0020] The connector housing 104 extends along a longitudinal axis between the first
upper end 116 and second lower end 118, running parallel to y-axis 124. In
accordance with the embodiments, the floating header 110, being formed of the
perimeter alignment wall 112 surrounding the plurality of pogo pins 114, is
advantageously movable in x-y planar directions 123, 124 relative to z-loading
engagementi [eatures, wherein the z-loading engagement [eatures are provided by the

edge tongue portion 106 and screw mount recess 108 of the connector housing 104.
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For the purposes of defining direction, z-axis 126 is the direction of pogo pin 114
engagement. The x-axis 123 is pargllel with an axis of rotation 133 about the tongue
106 onto radio connector interface 154, The y-axis 124 15 parallel to the longitudinal

axis of the connector housing 104 and orthogenal to directions z and x.

[0021] The floating header 110 further comprises a lip seal 134 surrounding the pogo
pins 114, the lip seal being formed as part of a seal membrane located on the face of
the floating header 110. The seal membrane 136 with lip seal 134 provides sealing to

the radio when the accessory connector 102 is attached to the portable radio 150.

[0022] In accordance with some embodiments, the floating header 110 further
comprises a chamfered edge 132 formed along an interior base of the perimeter
alignment wall 112, also referred to as header chamfer 132. The chamfered edge 132
provides lead-in for forward loading the connector to the radio interface 154, As the
accessory connector 102 is rotated in to the radio housing 152, the header chamfer
132 provides lead-in to locate and align the perimeter alignment wall 112 to a
corresponding radio interface chamfer 166 formed on a pedestal feature 158 of the
portable radio 150. The depth ol header chamler 132 advantageously allows [or [ull
x-y alighment prior to_the pogo pins 114 loading to radio contacts 160 in the forward,
z-direction 126. Excessive side loading of pogo pins 114 (dragging in x-y planar

directions) is avoided which could otherwise damage pogo-pins during long term use.

[0023] Referring now to the partial view of the portable radio 150, there is shown a
radio housing 152 having a connector interface 154, such as a radio side connector
interface. In accordance with the embodiments, and as will also be shown in further
views, the connector interface 154 comprises a slot 156 geometrically configured for
pivotally receiving the edge tongue portion 106 of the accessory connector 102. The
connector interface 154 of the radio further comprises a pedestal feature 158 located
adjacent to the slot 156, the pedestal feature having contacts 160 disposed thereon for
mating with the plurality of pogo pins 114 of the accessory connector 102. The radio

housing 152 forms a recess 164 around the connector interface 154. As will be
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shown and described in subsequent views, pivotal engagement of the edge tongue
portion 106 of the connector housing 104 within the slot 156 causes engagement of
the perimeter alignment wall 112 about the pedestal feature 158. The pivotal
engagement enables mating of the pogo pins 114 to the contacts 160 in the z-direction
126, relative to the edge tongue portion 106 and screw mount recess 108. The edge
tongue portion 106 and screw mount recess 108 control final z location of accessory
connector. The thumb screw 128 loads the screw mount recess 108 against the
threaded receptacle 162 on radio side in the z direction. The accessory connector 102
1s secured to the connector interface 154 of the radio, in the z-direction 126, at the
second lower end 118 of the connector housing 104, via a thumb screw 128 inserted
through the screw mount recess 108 into a threaded receptacle 162 of the connector
interface 154. The recess 164 of the radio housing 152 provides an area against
which to load the accessory connector 102 as the thumb screw 128 is tightened into
the threaded receptacle 162, thereby aligning the accessory connector in the z-

direction at the thumbscrew area.

[0024] The accessory connector 102 is thus mounted and retained via the edge tongue
portion 106 within slot 156 and the screw mount. The perimeter alignment wall 112
of the floating header 110 of accessory connector 102 surrounds the pedestal feature
158 of the radio connector interface 154 thereby providing fine alignment of the of the
pogo pins 114 to the contacts 160.

[0025] The connector housing 104 of the accessory connector 102 provides the rough
alignment as the edge tongue portion 106 rotates the perimeter alignment wall 112 on
to radio pedestal [eature 158. The x-y planar moveabilily of the perimeter alignment
wall 112 of the floating header 110 advantageously enables the connector to more
precisely align to the radio pedestal feature 158. The accessory connector’s floating
header 110 finely aligns the pogo pins 114 with the radio contacts 160. Only a very
small planar (loat, on the order 0.2mm in x-y planar directions (overall total planar

float of 0.4 mm), is utilized to achieve this fine alignment.
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[0026] FIG. 2 is an exploded view of the accessory connector 102 of FIG. 1 in
accordance with the various embodiments. In this view, connector housing 104 is
shown separated from floating header 110, thumb screw 128, and strain relief 130.
This view shows the floating header 110 with perimeter alignment wall 112
surrounding pogo pins 114. The lower end 122 of the perimeter alignment wall 112
has a first tab 202 extending therefrom for engaging the floating header 110 into a
corresponding retention feature 204 located adjacent to the screw mount recess 108 of
the connector housing 104. The floating header 110 is received within an aperture
206 and seated upon an interior ledge 208 of the connector housing 104. The upper
end 120 of the perimeter alignment wall 112 has a second tab 210 extending
therefrom for snap fitting the floating header 110 into a corresponding retention
feature 212 located adjacent to edge tongue portion 106 of the connector housing 104.
The floating header 110 is received within the aperture 206, seated upon the interior
ledge 208, and snap fit into place via the second tab 210. In accordance with the
embodiments, floating header 110 is floated in the connector housing 104 after being
snapped into it. A perimeter o-ring seal 220 is coupled around the floating header 110
enabling the header to float, within a purposetul gap (shown later), once snap fit
within the connector housing 104. The floating header’s perimeter o-ring seal 220
provides x-y compliance which re-centers the header when the accessory connector
102 is not attached to the radio of FIG. 1. Additionally, the perimeter o-ring seal 220
provides protection against waler intrusion into the accessory connector 102, when

not attached to the radio.

[0027] FIG. 3A is a side cross-sectional view of the accessory connector 102 in
accordance with the various embodiments.FIG. 3B is a side view of the accessory
connector in accordance with the various embodiments. FIG. 3A shows the first and
second tabs 202, 210 extending from the perimeter alignment wall 112 of floating
header 110 inserted within their respective retention features 204, 212 of the
connector housing 104. FIG. 3A and 3B show the pogo pins 114 recessed within the
perimeter alignment wall 112 of the floating header 110. Recessing the pogo pins
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below the perimeter alignment wall 112 protects the pogo pins from damage when the

accessory connector 102 is not attached to the portable radio.

[0028] FIG. 3A also shows the perimeter o-ring seal 220 coupled around the floating
header 110 enabling the header to float with x-y compliance and protect against water
intrusion even when the accessory connector 102 is not attached the connector

interface of the portable radio of FIG. 1.

[0029] FIG. 3B is an enlarged cross-sectional view of the connector of FIG. 3A in
accordance with the various embodiments. The floating header 110 is located within
the connector housing 104. The perimeter alignment wall 112 extends beyond the
edges of the connector housing 104. This view shows the pogo pins 114 being well
protected by the perimeter alignment wall 112. A gap 302 (approximately 0.2mm x-
y gaps) is purposely formed between housing 104 and floating header 110. The
chamfered edge 132 is shown formed along the interior base of the perimeter
alignment wall 112. Chamfered edge 132 operates as a lead-in chamfer to provide
full alignment of the accessory connector 102 to the connector interface of the
portable radio prior to deflection of pogo pins 114 as they mate with the radio

contacts.

[0030] FIG. 3C is a side view of the accessory connector in accordance with the
various embodiments. Connector housing 104 has edge tongue portion 106 extending
therefrom. Strain relief 130 is coupled to the upper end of the connector housing 104.
Thumb screw 128 is coupled to the lower end of connector housing 104. As seen in
this view, the pogo pins are entirely protected by the floating header’s perimeter

alignment wall 112, the wall extending {rom the connector housing 104,

[0031] FIG. 4 is a side cross-sectional view of the accessory connector 102 being

partially engaged (or disengaged) to the connector interface of the portable radio of
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FIG. 1 in accordance with the various embodiments. From an engagement
perspective, the edge tongue portion 106 of accessory connector 102 is inserted into
the slot 156 geometrically configured within radio connector interface 154 for
pivotally rotating the accessory connector 102 towards the connector interface 154 of
the radio housing. The floating header 110 having pogo pins 114 within perimeter
alignment wall 112 of the accessory connector 102 approaches the pedestal feature
158 within recess 164 of the connector interface 154 of radio housing 152 thereby
mating with corresponding radio contacts 160 disposed upon the pedestal feature.

The floating header 110 has moveability in the x-y planar directions to facilitate fine
alignment of the pins and contacts as accessory connector 102 approaches the radio

connector interface 154 in the non-planar, z direction.

[0032] FIG. 5 is a side cross-sectional view of the accessory connector 102 fully
attached to the connector interface 154 of portable radio 150 in accordance with the
various embodiments. The floating header 110 formed of the perimeter alignment
wall 112 surrounding pogo pins 114 encases the pedestal feature 158 mating the pogo
pins with the radio connector interface contacts with the fine alignment moveability in
the x-y planar directions. During securement of the thumb screw 128, the thumb
screw 128 loads the screw mount recess 108 of the accessory connector 102 against
the threaded receptacle 162 on the radio side in the z direction. The recess 164 of the
radio housing 152 advantageously provides an area against which to load the
accessory connector 102 as the thumb screw 128 is tightened into the threaded
receptacle 162, thereby aligning the accessory connector in the z-direction. The
moveability of the floating header 110 in x-y planar directions relative to z-
engagement features (edge tongue portion 106 and screw mount recess 108)
facilitates fine alignment between the pins and contacts, as the thumb screw 128 is

being tightened.

[0033] FIG. 6is an isometric view of connector engagement (or disengagement) to

the connector interface of the portable radio in accordance with the various
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embodiments. This view shows the edge tongue portion 106 being pivoted within the
geometrically configured slot 156. As seen in this view, the slot 156 has been
geometrically configured as a curved c-shaped slot which is well suited for receiving
the edge tongue portion 106 and enabling pivoting action. The c-shaped tongue
geometry (without needing additional ribs)also provides appropriate stiffness for
achieving high pull out forces after the accessory is attached. The floating header’s
pogo pins 114 are well protected within the perimeter alignment wall 112 which will
couple to the pedestal feature 158 (seen in other views) enabling the pogo pins and

contacts to mate in the z-direction with fine alignment in planar x-y directions.

j#334} In accordance with the embodiments, FIG. 7 provides a method outlining the
order of engagement 700 of the accessory connector 102 to the connector interface
154 of portable radio 150 from the previous figures. The method starts at 702 by
engaging the edge tongue portion {106) of the accessory connector (102) inio the
radio slot (156}, and beginning pivotal rotation at 704, daring which the header
chamfer (132) of the floating header 110 of the accessory connecior {102) abuts with
the radio interface chamfer (166} cn the radic connector interface {154} at 706. The
floating header's perimeter alignment wall {112) then swrrounds/couples to the radio
pedestal feature (158) thereby finely aligning in x-v planar directions at 708, After
the x-v alignment has been established, the connector housing (104 ) then z-loads the
floating header (110} thereby loading the pogo pins (114} to the radio contacts (160}
i az-direction at 710. Pivotal rotation is completed at 712, and the thumb screw

{128} is tightened at 714.

[0035] In the foregoing specification, specific embodiments of the present invention
have been described. However, one of ordinary skill in the art appreciates that

various modifications and changes can be made without departing from the scope of
the present invention as set forth in the claims below. Accordingly, the specification
and figures are to be regarded in an illustrative rather than a restrictive sense, and all
such modifications are intended to be included within the scope of present invention.

The benefits, advantages, solutions to problems, and any element(s) that may cause

10
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any benefit, advantage, or solution to occur or become more pronounced are not to be
construed as a critical, required, or essential features or elements of any or all the
claims. The invention is defined solely by the appended claims including any
amendments made during the pendency of this application and all equivalents of those

claims as issued.

11
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We claim:
1. A connector system, comprising;

an accessory connector for a portable radio;

the accessory connector comprising:
a connector housing having engagement features formed of an edge tongue
portion extending from a first end and a screw mount recess extending from a
second end:
a foating header located between the edge tongue portion and the screw mount
recess, the foating header bemng formed of a perimeter ahgnment wall
surrounding a plurality of pogo pins, the floating header being movable in
planar x~y directions between the engagement features, the pertmeter alignment
wall having an upper end tocated adjacent to the edge tongue portion and a

lower end adjacent to the screw mount recess;

the portable radio comprising:

a radio housing having a connector interface, the connector interface comprising:
a slot geometrically configured for pivotally receiving the edge tongue portion
of the connector housing;
a pedesial eature located adjacent o the slol, the pedestal feature compnsimg
corresponding contacts to which the plurality of pogo pins of the fioating header
mate in a nen-planar, z-direction in response to ptvotal engagement of the edge
tongue portion of the connector housing within the slof causing engagement of
the perimeter alignment wall about the pedestal feature; and
the connector housing securing (o the radio housing i the non-planar, z-

direction ai the second end of the connector housing.

2. The comnecior system of claim 1, wherein the floating header further coraprises:

an o-ring surrounding the floating header to provide full perimeter sealing.

12
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3. The connecior system of claim 2, wherein the floating header is snap {it within an

aperture of the connector housing,

4. The connector system of claim 2, wherein the floating header and the connector
housing have a purposeful predelermuned gap formed therebelween and withun which
the o-ring provides {or planar x-v moveability of the floating header within the

connector housing.

5. The connector system of clairg 2, wherein the o-ting surrounding the Hoating
header further provides protection aganst water intrusion mto the accessory connector,

when the accessory connecior 18 not attached to the radio.

6. The connector gystem of clatm 1, wherein the radio housing comprises g recess
around the connector interface, the recess providing an area against which to foad the

ACCESsOry connector.

7. The connector system of claim 1, wherein the floating header further coraprises:
a lip seal surrounding the pogo pins, the lip seal being formed as part of 3 seal

membrane located on a face of the floating header, and wherein the seal membrane
with lip seal provides sealing to the portable radio when the accessory connector is

attached to the radio.

8. The connector system of claim 1, wherain the floating header further comprises:
a chamfered edge formed along an interior base of the perimeter alignment wall, the

chamfered edge providing lead-in to locate and align the perimeter alignment wall to

13
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a corresponding radio mtorface chamfer formed on the pedestal feature of the portable

radio,

9. The connecior system of claim 8, wherein the chamfered edge of the floating
header has a depth that provides full x-y alignment of the pogo ping prior (o the pogo

ping loading against the corresponding contacts.

18 The connector system of claim 1, wherein the edge tongue portion is formed of as
a c-shape geometry insertable into the slot of the connector interface of the portable

radio, the slot being geometrically configured as a corresponding c-shaped slot.

11. The connector syvstem of claim 1, wherein the pogo pins are recessed within the
perimeter alignment wall of the floating header, thereby protecting the pogo pins

when the accessory connector is not attached.

12. The connector system of claim 1, wherein the a connector housing having
engagement features formed of the edge tongue poriion and screw mount recess is

formed as a single plastic piece part.

13. The connector system of claim 1, wherein engagement of the accessory connector

to the portable radio comprises:

engaging the edge tongue portion of the accessory connector mto the slot of the
connector inierface of the portable radio;

pivatally rotating the accessory connector towards the conmector miterface, therehy
abutting the chamfered edge of the floating header with a correspondmg radio

interface chamfer formed on the pedestal feature of the portable radio;

14
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coupling and surrounding the perimeter alignment wall of the floating header to the
pedestal feature of the portable radio, thereby establishing fine x-v aligoment of the
floating header to the connector interface of the portable radio;

after the fine x-v alignment has been established, z-ivading the floating header of the
accessory connector thereby loading the pogo pins 1o the corresponding contacts of
the portable radio in a z-dircclion;

complete pivotal rotation; and

tightening of a thumb screw to the screw mount recess.

15
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14, A connector, comprising:

a connector housing having engagement features formed of an edge tongue portion
extending from a first end and a screw mount recess extending from a second end;

and

a floaling header located between the edge longue portion and the screw mount recess,
the foating header being formed of a pertmeter alignment wall surrounding a plurality
of pogo pins, the perimeler alignment wall having an upper end located adjacent (o

the edge tongus portion and a lower end adjacent 1o the screw mount recess; the

floating header being movable in planar directions between the engagement features.

15. The connector of claimn 14, wherein the floating header further comprises:

an o-ring surroundmg the Heating header.

16. The connector of claim 15, wherein the fioating header and the connector housing
have a purposeful predetermuned gap formed therebetween and within which the o-
ring 1s situated to provide planar moveability and perimeter sealing of the floatng

header within the connector housing,

17. The connector claim 14, wherein the floating header further comprises:
a chamfered edge formed along an interior base of the perimeter alignment wall, the
chamfered edge providing lead-in for forward loading the connector o a radio

interface.

16
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702~ ENGAGE CONNECTOR TONGUE INTO RADIO SLOT

v

704~ BEGIN PIVOTAL ROTATION

!

ABUT CHAMFER OF ACCESSORY
708~ CONNECTOR'S FLOATING HEADER WITH
CHAMFER ON RADIO INTERFACE

!

- SURROUND/COUPLE FLOATING HEADER'S PERIMETER
708~ ALIGNMENT WALL TO RADIO PEDESTAL FEATURE
THEREBY FINELY ALIGNING IN XY

!

ACCESSORY HOUSING Z-LOADS LOADING HEADER
710~ WHICH LOADS POGO PINS TO RADIO CONTACTS IN
Z-DIRECTION AFTER X-Y ALIGNMENT IS ESTABLISHED

!

712~ COMPLETE PIVOTAL ROTATION
714~ TIGHTEN THUMB SCREW
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