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CHARGING INTERFACE 

TECHNICAL FIELD 

The present invention relates to the general field of 
charging interfaces. More specifically the invention relates 
to charging interfaces between portable devices with 
rechargeable batteries and base chargers. 

BACKGROUND 

WireleSS headsets and other portable communications 
devices are often battery powered Such that a user can use 
the wireleSS headset or other Such device without being 
directly connected to larger power Source Such as an a/c 
outlet or automobile battery. This allows wireless headset 
users flexibility and convenience to move about without 
being tied to a power cord. WireleSS headset batteries are 
generally rechargeable So that the batteries can be re-used So 
that the batteries need not be discarded after use. 

In the prior art, devices employing rechargeable batteries 
typically have charging contacts So that charging current 
power can be Supplied to recharge the batteries without 
removing the batteries from the device. In a typical Setup, 
the portable device is inserted into a charging base (also 
referred to herein as a “base station”) which has contacts that 
correspond to and couple with the contacts on the portable 
device. The base charger is connected to a power Source, and 
Supplies charging current through the coupled contacts to 
recharge the batteries located within the device. 

WireleSS headsets are typically charged in one of two 
ways. “Mobile' headsets are charged by installing a charg 
ing plug into the headset with power coming from a wall 
transformer or cigarette lighter adaptor (CLA), Similar to 
cellular telephones. “Home/office' headsets are charged by 
placing the headset into a docking cradle in a base Station 
with power Supplied by the base Station through Spring 
loaded contacts, Similar to remote handset phones used in 
the home. 

Spring-loaded Surface contacts (also referred to as “wip 
ing contacts”) are generally used with charging bases. This 
is a convenience feature as users can Simply drop the headset 
into a cradle without fumbling with a plug. Although there 
are plug-type docking connectors, Such as those for personal 
digital assistants (PDAS), there are Several reasons why a 
plug connector is not a good Solution when docking a 
headset to a base. The first is pull-out force. Plugs usually 
require too much force to connect and disconnect, requiring 
two hands to undock the headset, offsetting the main reason 
for the base in the first place: convenience. The Second is 
that a plug connector does not lend itself to docking because 
of the wide variety of unknown future form factors, thus 
potentially limiting future designs. Wiping contacts can be 
placed on the Side of a taper form headset, making docking 
into a cradle much easier than a plug. 

However, there has typically not been a Standard charging 
interface utilized by charger and wireleSS headsets and other 
portable devices. As a result, newer designs often utilize a 
different charging interface that is not backwards compatible 
with prior chargers. Furthermore, only one charging inter 
face is included. As a result, improved charging interfaces 
for chargers and wireleSS devices are needed. In particular, 
charging interfaces offering increased flexibility are needed. 
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SUMMARY OF THE INVENTION 

The present invention provides a Solution to the needs 
described above through an inventive charging interface. 
The present invention provides an interface for use with 

a portable rechargeable device. The interface includes a first 
contact interface System for receiving a male connector. The 
first interface contact interface System includes a housing 
with a front Surface, where the front Surface includes an 
aperture leading to a well within the housing. A first positive 
contact is disposed within the well and a first negative 
contact is disposed within the well. The interface also 
includes a Second contact interface System comprising con 
ductive contacts disposed on the front Surface outside the 
aperture. The conductive contacts comprise a Second posi 
tive contact and a Second negative contact. 
The present invention further provides a charging inter 

face System between a charging base and a wireleSS headset. 
The charging interface System includes a wireleSS headset 
charging interface disposed at a headset. The wireleSS head 
Set charging interface includes a first contact interface SyS 
tem for receiving a male connector. The first interface 
contact interface System includes a housing with a front 
Surface, where the front Surface includes an aperture leading 
to a well within the housing. A first positive contact is 
disposed within the well and a first negative contact is 
disposed within the well. The interface also includes a 
Second contact interface System comprising conductive con 
tacts disposed on the front Surface outside the aperture. The 
conductive contacts comprise a Second positive contact and 
a Second negative contact. The charging interface System 
also includes a charging base interface disposed at a charg 
ing base. The charging base interface includes a hollow inner 
cylindrical core with a longitudinal axis, an actuator dis 
posed within the hollow inner cylindrical core capable of 
movement within the cylindrical core along the axis, and 
Spring contacts with conductive contacts disposed in part 
within the hollow inner cylindrical core and coupled to the 
actuator. The Spring contacts are capable of compression and 
decompression along the longitudinal axis based on move 
ment of the actuator, and the actuator extends into the 
aperture when the charging base interface is coupled to the 
wireleSS headset charging interface. 

The present invention further provides a charging inter 
face for use with a headset. The charging interface includes 
a housing with a front Surface, and the front Surface includes 
an aperture leading to a well within the housing. The 
charging interface also includes conductive contacts dis 
posed on the front Surface outside the aperture. The con 
ductive contacts comprise a positive contact and a negative 
contact, and the aperture receives a charger member to align 
and detent the conductive contacts with corresponding con 
tacts on the charger. 

DESCRIPTION OF THE DRAWINGS 

The features and advantages of the apparatus and method 
of the present invention will be apparent from the following 
description in which: 

FIG. 1 is an illustration of an embodiment of the charging 
interface module of the present invention. 

FIG. 2 is an illustration of the backside of the interface 
shown in FIG. 1. 

FIG. 3 is an illustration of a cable with a male plug 
connectorcoupled with the dual charging interface module. 

FIG. 4 illustrates a backside internal view of the charging 
interface module coupled with a male plug. 
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FIG. 5 illustrates a headset with a charging interface 
module. 

FIG. 6 is a side view diagram illustration of an embodi 
ment of the charging contact for use with a headset base. 

FIG. 6A is a perspective view of the actuator of the 
charging contact. 

FIG. 7 is a side view of the charging contact. 
FIG. 8 is a side view illustration of the charging contact 

during coupling or decoupling with a headset charging 
COntact. 

FIG. 9 is a Side diagram illustration of the charging 
contact after coupling with a headset charging contact. 

FIGS. 10A and 10B are illustrations of a headset base with 
the charging contact. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention provides a Solution to the needs 
described above through an inventive charging interface. 

Other embodiments of the present invention will become 
apparent to those skilled in the art from the following 
detailed description, wherein is shown and described only 
the embodiments of the invention by way of illustration of 
the best modes contemplated for carrying out the invention. 
As will be realized, the invention is capable of modification 
in various obvious aspects, all without departing from the 
Spirit and Scope of the present invention. Accordingly, the 
drawings and detailed description are to be regarded as 
illustrative in nature and not restrictive. 

The present disclosure describes a dual System charging 
interface for use with a portable rechargeable device. 
Although reference is made to use of the dual System 
charging interface with a headset, the dual System charging 
interface may also be utilized with any device utilizing 
rechargeable batteries. The present disclosure further 
describes a charging interface System between a charging 
base and a headset. The present invention enables charging 
of a battery at the headset using either a first charging System 
or a Second charging interface depending on a headset user's 
Selection. The dual System charging interface includes both 
a female plug connector for mating with a cable having a 
male charging plug, as well as Surface charging contacts 
located on the front Surface of the headset for use with a 
charging base. 

In particular, the dual System charging interface provides 
for an aperture in a front Surface of the headset that that may 
be utilized by either charging interface. Interior charging 
contacts for the female plug connector are disposed within 
a well in the dual System charging interface and accessed via 
the aperture in the front Surface. Furthermore, the aperture 
may be specially designed to receive an actuator located at 
the charging base to detent the Surface charging contacts 
with corresponding charging contacts at the charging base. 

Referring to FIG. 1, a front view illustration of an 
embodiment of the dual System charging interface module of 
the present invention for use with a headset is shown. The 
dual System charging interface is shown removed from a 
headset. In use, the front Surface of the dual charging 
interface is exposed on the headset Surface. 

The dual system charging interface module 100 (also 
referred to herein as “dual System charging interface') 
comprises an Outer housing 132 having a front Surface 116 
and a back surface 118. Outer housing 132 is made of a 
molded polymer, although any Suitable material may be 
used. Front Surface 116 contains an aperture 114 opening to 
a well 134 located within outer housing 132 for accepting a 
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4 
male plug. Front Surface 116 further contains a Semi-spheri 
cal recessed area 111. Two Surface charging contacts, nega 
tive contact arc 106 and positive contact arc 108 are dis 
posed on front Surface 116. The dual System charging 
interface 100 further comprises a negative contact 104 and 
a positive contact 102 disposed within well 134. Although 
referred to with different designations herein, in an embodi 
ment of the invention, negative contact 104 and negative 
contact arc 106 are a single piece construction and electri 
cally parallel. Similarly, positive contact 102 and positive 
contact 108 are a Single piece construction and electrically 
parallel. The negative contact and the positive contact are 
made of a Suitable electrically conductive material Such as 
copper. 
The dual system charging interface module 100 is 

mounted from inside the headset housing and presents an 
approximately 6.5 mm diameter plastic face with slightly 
raised metal negative contact arc 106 and positive contact 
arc 108 arrayed around aperture 114. For appearance pur 
poses, the module is mounted So that the face is as flush as 
possible to the Surface of the headset housing. The contact 
arcs are proud of the surface by about 0.1 mm to 0.2 mm in 
an embodiment of the invention. In an embodiment of the 
invention, the contact arcs are concentric shaped. In a further 
embodiment of the invention, the contact arcs may be linear. 
The dual system charging interface 100 includes two 

charging interfaces. The first charging interface utilizes 
Stationary charging contacts comprising negative contact arc 
106 and positive contact arc 108 disposed on front surface 
116. Negative contact arc 106 and positive contact arc 108 
mate with corresponding contacts on a charging base when 
a headset is inserted into the charging base. The correspond 
ing contacts on the charging base are typically Spring loaded, 
and engage negative contact arc 106 and positive contact arc 
108 when the headset is inserted into the charging base. 
Negative contact arc 106 is coupled to electrical ground. In 
an embodiment of the invention, the first charging interface 
further utilizes recessed area 111 and aperture 114 to Secure 
contact between negative contact arc 106 and positive 
contact arc 108 with corresponding charging contacts on a 
charging base. This embodiment is described in further 
detail below. 
The Second charging interface comprises a negative con 

tact 104 and positive contact 102 disposed within well 134 
behind aperture 114. The Second charging interface operates 
as a female connector for use with a cable having a male 
charging plug. In an embodiment of the invention, negative 
contact 104 is a spiral coil contact positioned within well 
134 that engages the inserted cable having a male charging 
plug. Positive contact 102 is a pin Structure disposed in the 
center of well 134 that inserts into a corresponding positive 
contact receptacle of the male charging plug. Positive con 
tact 102 and negative contact 104 mate with a male charging 
plug of cable 160 shown in FIG. 3. A cutaway view of cable 
160 with its corresponding boot is shown in FIG. 3. 

Referring to FIG. 2 showing the backside of dual system 
interface 100, the bottom surface 122 of positive contact 102 
is shown. Referring to FIG. 4, illustrated is a cable with a 
cylindrical male plug 166 with interior positive contact 162 
and exterior negative contact 164. Interior positive contact 
162 itself has a female connector. Interior positive contact 
162 has a female connector constructed to receive and mate 
with positive contact 102 of dual System charging interface 
100. For clarity, positive contact 102 is not shown in FIG. 4. 
Exterior negative contact 164 has a flanged outer Surface 
constructed to couple with negative contact 104 of dual 
system charging interface 100. 
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In operation, the cylindrical male plug 166 is inserted 
through aperture 114 into well 134. Positive contact 102 of 
dual system charging interface 100 fits into the female 
connector of interior positive contact 162 to form an elec 
trical interconnection. During insertion of male plug 166, 
negative contact 104 of dual system charging interface 100 
extends in an outward radial direction due to force from 
exterior negative contact 164. Negative contact 104 then 
retracts into the flanged outer Surface of negative contact 
164 as male plug 166 is further inserted into well 134 to a 
detent position. Referring to FIG.4, negative contact 104 of 
dual System charging interface 100 is shown mated in a 
detent position with exterior negative contact 164 of cable 
160 after insertion of cable 160 into well 134. 

Cable 160 delivers a charging current for delivery to the 
headset battery via positive charging contact 102. Negative 
terminal 120 is coupled to electrical ground. Thus, dual 
system charging interface 100 utilizes aperture 114 in both 
the first charging interface and the Second charging inter 
face. By utilizing the aperture 114 in both charging inter 
faces, the area required by the dual System charging inter 
face is minimized. 

Referring to FIG. 2, the backside of outer housing 132 is 
shown. Outer housing 132 includes a back surface 118. A 
negative terminal 120 and positive terminal 122 are utilized 
to provide charging current to a rechargeable battery located 
at the headset. In an embodiment of the invention, negative 
contact 104, negative contact arc 106, and negative terminal 
120 are a Single piece construction. Similarly, positive 
contact 102, positive contact arc 108, and positive terminal 
122 are a single piece construction. The battery is a 
rechargeable battery, such as a lithium ion battery, which is 
electrically coupled to negative terminal 120 and positive 
terminal 122. The electrically parallel first charging interface 
and Second charging interface provide an efficient and Space 
Saving arrangement to provide charging power to the 
rechargeable battery. In an alternate embodiment, although 
electrically coupled, negative contact 104, negative contact 
arc 106, and negative terminal 120 are not a single piece 
construction. Similarly, in an alternate embodiment, positive 
contact 102, positive contact arc 108, and positive terminal 
122 are not a single piece construction. Positive contact 102 
extends through positive terminal 122 and back surface 118 
into well 134. 
AS a result, charging current is provided to a battery at the 

headset coupled to negative terminal 120 and positive ter 
minal 122 regardless of which charging interface is utilized. 
Outer housing 132 further includes headset mounting 
handles 126 and 128 for mounting dual System charging 
interface 100 within a headset. The dual system charging 
interface module 100 may be manufactured as a stand-alone 
module, and has the packaging flexibility allowing for either 
board or cable mounting. 

The invention presents a headset that utilizes a dual 
System charging interface 100 that includes at least two Sets 
of charging contacts. Referring to FIG. 5, a headset 500 
incorporating dual System charging interface 100 is illus 
trated. Each Set of charging contacts can be used indepen 
dently from the other set to transfer charging current. When 
headset 500 is coupled to a charger, one of the sets of 
charging contacts electrically couple to contacts of the 
charger, and charging current is Supplied from the charger to 
the battery at the headset to recharge the battery. Dual 
contact Systems disposed on a single headset are beneficial 
in that they allow a user a choice of charging Systems 
depending on the user's location. For example a cable 
adaptable for use with a cigarette lighter may be used in an 
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6 
automobile environment, while a charging base may be 
preferred at the users office location. 

Furthermore, the dual System charging interface of the 
present invention is designed for use with common preex 
isting Systems for providing charging power Such as Spring 
loaded contact mechanisms while also providing for use 
with charging power Systems with advanced mechanisms to 
protect the headset Surface during coupling of the headset 
and charger. Thus, a headset charging interface can be 
implemented in the headset that can accommodate different 
charger System configurations in a Space Saving, compact, 
mass produced, and low cost headset. In Summary, the dual 
System contact interface described herein offerS Several 
advantages. The dual System charging interface 100 pro 
vides a Solution that is Small, adaptable to both Stationary 
and mobile environments, and flexible in its mounting and 
orientation for optimal positioning on future headsets. By 
utilizing dual System charging interface 100 as a Standard 
ized interface, manufacturers can reduce the design time on 
future devices and make future headsets backwards com 
patible with previous chargers. 
The operation of the dual system charging interface 100 

will now be described. Although they may be of a single 
piece construction, each Set of charging contacts are 
intended to be used independently from each other, depend 
ing on user choice. Utilizing negative contact 104 and 
positive contact 102 of the Second charging interface System, 
a male plug is inserted into well 134 through aperture 114. 
In the described embodiment of the invention, the male plug 
166 is a coaxial plug attached to a cable 160 with an interior 
positive contact 162 and exterior negative contact 164. 
Cable 160 is electrically connected to a power source which 
can allow charging while in-use. Potential power Sources 
include, for example, a wall transformer or a cigarette lighter 
adapter during automobile use. AS the male plug 166 is 
inserted into well 134, exterior negative contact 164 exerts 
a force on negative contact 104, resulting in negative contact 
104 extending in an outward radial direction. Simulta 
neously, positive contact 102 enters interior positive contact 
162. 
AS the insertion process of male plug 166 continues, the 

force on negative contact 104 by exterior negative contact 
104 recedes as the flanged outer Surface of negative contact 
164 becomes parallel with negative contact 104, resulting in 
negative contact 104 retracting into a groove in the outer 
Surface of negative contact 164 in a detent position. Simul 
taneously, positive contact 102 continues to be inserted into 
interior positive contact 162 until full insertion is reached, 
corresponding to the detent position of negative contact 164. 
The detent position of mated negative contact 104 and 
exterior negative contact 164 is illustrated in FIG. 4. The 
radial force applied by negative contact 104 against male 
plug 166 results in sideways movement of male plug 166 
until positive contact 162 engages positive contact 102 and 
maintains contact. 

Utilizing negative contact arc 106 and positive contact arc 
108 of the first charging interface System, a headset imple 
menting dual System charging interface 100 is inserted into 
a charging base with Spring loaded conductive contacts 
corresponding to negative contact arc 106 and positive 
contact arc 108. AS the headset is inserted into the charging 
base, negative contact arc 106 and positive contact arc 108 
exert pressure on the charging base Spring loaded conductive 
contacts, depressing the Spring loaded contacts. When the 
headset is fully inserted into the charging base, the depressed 
Spring loaded contacts form an electrical connection with 
negative contact arc 106 and positive contact arc 108. 

Apple Inc.     Exhibit 1020     Page 16 



US 6,923,688 B1 
7 

In an embodiment of the invention, the dual System 
charging interface 100 is utilized with the base charging 
contact apparatus 600 illustrated in FIG. 6. Referring to FIG. 
6, a Side view diagram illustration of an embodiment of the 
charging contact apparatus for use with a headset base is 
shown. The charging contact apparatus is shown in an 
extended (as opposed to retracted, or compressed) position. 
The charging contact apparatus in a retracted or compressed 
position will be illustrated and described below. The base 
charging contact apparatus 600 comprises an Outer housing 
602 having a front portion 604 and back portion 606. The 
back portion 606 of the housing includes a hollow cylindri 
cal core with a longitudinal axis 607. The hollow cylindrical 
core extends from the base of the back portion 606 through 
the front portion 604. The base charging contact apparatus 
further includes an actuator 608 and spring contact 622 and 
Spring contact 624. 

Actuator 608 is a dielectric material, Such as a molded 
polymer, disposed within the hollow cylindrical core of 
outer housing 606 capable of bi-directional movement 
within the cylindrical core along the longitudinal axis 607. 
Referring to FIG. 6A, in an embodiment of the invention, 
actuator 608 includes an outer member 610, inner core 
member 614, and a slot 630 for a retaining ring 616. Outer 
member 610 includes an exterior top surface 618, side wing 
621, and Side wing 622, and is finger Shaped with a Semi 
Spherical tip. Spring contact 622 and Spring contact 624 are 
disposed within the hollow cylindrical core and capable of 
compression (also referred to as “retraction' herein to 
describe a direction inward into the hollow cylindrical core) 
and decompression within the cylindrical core along longi 
tudinal axis 607. 

Spring contact 622 and Spring contact 624 are two inde 
pendent Springs that move in parallel, a positive contact and 
a negative contact. Referring to FIG. 6, only one Spring 
contact is illustrated for clarity. Spring contact 622 and 
Spring contact 624 are coupled to actuator 608, and com 
presses or decompresses along longitudinal axis 607 based 
on movement of actuator 608. In an embodiment of the 
invention, side wing 621 and side wing 622 of outer member 
610 engage Spring contact 622 and 624. 
One of ordinary skill in the art will recognize that other 

architectures for coupling actuator 608 with Spring contact 
622 and 624 may be employed. Furthermore, other archi 
tectures may be employed for the apparatus by changing the 
shape of one or more of the various apparatus elements. For 
example, the Specific shape or components of actuator 608 
or the cylindrical core may vary. In addition, Outer housing 
602 may be integrated with the Structure of a charging base. 

Referring to FIG. 7, a side view of the actuator outer 
member 610 and portion of spring contact 622 and 624 
extending from housing 602 are shown. Spring contact 622 
and 624 couple Spring contact 622 and 624 with an associ 
ated first and Second contact at a headset. Spring contacts 
622 and 624 are continuous conductors with formed ends 
terminating in coupling contacts. Either Spring contact 622 
or 624 is also coupled to Source of power. AS illustrated in 
FIG. 7, actuator outer member 610 extends beyond spring 
contact 622 and Spring contact 624 along longitudinal axis 
607. As a result, the actuator outer member 610 will be the 
first part of the base charging contact apparatuS 600 to 
contact the headset during docking, causing Spring contact 
622 and spring contact 624 to be lifted clear of the headset 
housing. 

The base charging contact apparatus enables the coupling 
of charging contacts of the headset with associated corre 
sponding charging contacts of the headset base without 
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8 
contact between the charging contacts of the headset base 
with the headset housing (i.e. the non-charging contact 
portions of the headset), which is typically constructed of 
plastic. The charging contact apparatus further enables 
Simultaneously a means for detenting the headset with the 
base Station. In particular, the charging contact apparatus for 
the headset base retracts the headset base charging contacts 
(the “base charging contacts”) utilizing an actuator during 
coupling of the headset to the headset base. When the 
actuator moves into a detent position with the headset, the 
base charging contacts are extended to engage the headset 
charging contacts. The coupling of the base charging contact 
actuator with the base charging contact and association 
Spring enables the retraction and extension of the base 
charging contacts. When extended, the base charging con 
tacts form a Secure electrical connection with the headset 
contacts to provide charging power to the headset battery. 
The operation of the base charging contact apparatuS 600 

will now be described. During coupling of the Spring con 
tacts 622 and 624 to an associated Set of headset contacts, the 
actuator 608 moves in an inward retraction direction along 
the longitudinal axis. Movement of the actuator 608 results 
in an associated compression of Spring contact 622 and 624 
in the same inward retraction direction. In an embodiment of 
the invention, during docking the actuator outer member 610 
contacts the headset, which presses the actuator outer mem 
ber 610 (and therefore the actuator 608) in the inward 
retraction direction. Side wings 621 and 622 are coupled to 
spring contact 622 and 624, and the side wings 621 and 622 
compress Spring contacts 622 and 624 in the inward retrac 
tion direction. The Spring contacts are thus lifted away from 
contact with the headset during docking of the headset. 
When the Spring contact 622 and Spring contact 624 are 
correctly aligned with associated contacts on a headset, the 
actuator outer member 610 extends toward the headset along 
longitudinal axis 607, allowing the Spring contact apparatus 
to decompress and contact the associated contacts on the 
headset in a detent position in response to movement of the 
actuator. The headset conductive contacts are typically Sta 
tionary on the headset and electrically coupled to a recharge 
able battery disposed within the headset. In an embodiment 
of the invention, the actuator functions as a detent for the 
conductive contacts. 

During decoupling of the base charging contact apparatus 
600, the actuator outer member is pressed in the inward 
retraction direction by the headset. Side wings 621 and 622 
once again compress Spring contacts 622 and 624 in the 
inward retraction direction, thereby lifting the Spring con 
tacts 622 and 624 from contact with the headset contacts. As 
removal of the headset from the base charging contact 
apparatus continues, the Spring contacts 622 and 624 are in 
a retracted position, and are thus lifted away from contact 
with the headset during decoupling. 

Referring to FIG. 8, a headset contact apparatus 802 that 
is integrated with a headset is shown being coupled with an 
embodiment of the base charging contact apparatus 800 of 
the present invention. Base charging contact apparatus 800 
is illustrated in a retracted State, with actuator 808 and spring 
contact apparatus 812 shown retracted relative to FIG. 6. 
Spring contact apparatus 812 comprises two independent 
Springs as described above. The base charging contact 
apparatus 800 enters a retraction proceSS during coupling of 
the headset contact apparatuS 802 prior to detent, and also 
enters the retraction proceSS during decoupling after removal 
from detent. During coupling, the headset contact apparatus 
802 is moved in a downward coupling direction 804 while 
in contact with actuator 808 of the base charging contact 
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apparatus 800, resulting in actuator 808 retracting along 
longitudinal axis 807. Retraction of actuator 808 results in 
retraction of Spring contact apparatus 812 within outer 
housing 852, thereby lifting away the Spring conductive 
contacts 854 from the headset charging contact 802 and 
headset during headset docking. 

Referring to FIG. 9, a base charging contact apparatus 900 
of the present invention is shown in detent with an example 
headset contact apparatus 902. During a State of detent, the 
base charging contact apparatus 900 is in an extended State, 
with actuator 908 and spring contact apparatus 912 returned 
to their resting extended State following retraction during the 
coupling process described in reference to FIG. 8. In an 
embodiment of the invention, actuator outer member 910 
extends into a well disposed within the headset contact 
apparatus 902, allowing contacts of the Spring contact appa 
ratus 912 to couple in a detent position with associated 
contacts of the headset contact apparatus. The actuator outer 
member 910 slips into the well disposed within the headset 
contact apparatus 902 allowing the Spring loaded contacts to 
couple with the corresponding contacts on the headset 
contact apparatus 902 to complete the charging loop. The 
preSSure of the actuator member against the aperture leading 
to the well provides a means of detenting the headset in 
place. The pressure is limited by the need for the headset to 
be easily removed from the charging base. 

Referring to FIG. 8, during de-coupling, the headset 
contact apparatus 802 is moved in an upward de-coupling 
direction 806 relative to base charging contact 800 from the 
detent coupled position shown and described in FIG. 9. The 
upward direction results in actuator 808 retracting along 
longitudinal axis 807. Retraction of actuator 808 results in 
retraction of Spring contact apparatus 812 within outer 
housing 852, thereby lifting away the Spring conductive 
contacts 854 from the headset charging contact 802 and 
headset during de-coupling of the headset from the base 
charging contact apparatus 800. 

Referring to FIGS. 10A and 10B, an embodiment of a 
headset charging base of the present invention is illustrated. 
Although a charging base for use with a portable headset 
device is illustrated, the charging base may be utilized with 
any battery powered communication device that requires 
battery power during portable operation. The headset charg 
ing base 1000 includes a main body 1001 with a front wall 
portion 1002, main body underside portion 1008, and a 
charging contact device. The charging contact device 
includes a non-conductive actuator 1050 and conductive 
contacts 1052 which function as described above. Conduc 
tive contacts 1052 comprise two independent contacts as 
described above. Referring to FIG. 10B, headset charging 
base 1000 also includes headset cradle 1004 having a cradle 
well 1006 not shown in FIG. 10A. Main body 1001 is 
preferably made of a lightweight organic polymer, but can 
consist of any Suitable material. Main body underSide por 
tion 1008 provides support and a non-scratching material for 
the base of the charger. 

Headset charging base 1000 enables easy insertion of the 
headset into the charging base and easy coupling of the 
headset charging contacts to the base Station charging con 
tacts without contact between the base Station charging 
contacts and headset housing located near the headset charg 
ing contacts. In particular, the charging contact device 
includes actuator 1050 disposed between the independent 
contacts of conductive contacts 1052. Because actuator 1050 
retracts conductive contacts 1052 during insertion of the 
headset into cradle 1004, conductive contacts 1052 do not 
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contact the headset at any location other than the headset 
charging contacts during detent. 
As will be described in further detail, the novel operation 

of headset charging base 1000 enables a headset to be 
inserted into charging base 1000 while protecting the head 
Set housing from the charging base conductive contacts 
1052. Furthermore, the structure of charging base 1000 
allows the headset to be inserted into the charging base 1000 
Such that the headset is properly guided to its proper location 
to achieve a detent between the headset and charging base 
1000, enabling secure contact between the contacts of the 
headset and the corresponding contacts of the charging base 
when the headset is inserted into the cradle. The charging 
base 1000 includes a headset cradle 1004 mated to front wall 
portion 1002 for guiding and aligning the inserted headset. 
The headset cradle 1004 is shaped to substantially match the 
shape of a headset, and is aligned with the charging contact 
device 1010 Such that when inserted into headset cradle 
1004, the headset contacts are aligned with conductive 
contacts 1052 of charging contact device 1010. In an 
embodiment of the invention, front wall portion 1002 and 
headset cradle 1004 are inclined at approximately 5 to 10 
degrees from Vertical allowing for convenient insertion of 
the headset, although other angles or no angle may be 
utilized. 
The headset is inserted into headset charging base 1000 

utilizing a downward motion 1012 in combination with a 
forward motion 1014 towards the face of front wall portion 
1002. Conductive contacts 1052 provide charging current to 
corresponding charging contacts of the headset. In an alter 
nate embodiment of the invention, charging contact device 
1010 is mounted with headset cradle 1004. In a further 
alternative embodiment, headset cradle 1004 is a recessed 
area in main body 1001 extending into front wall portion 
1002 and substantially shaped to match an inserted headset. 
The charging base 1000 may further include components 

typical of battery charging devices, Such as circuitry or 
processors for controlling the Supply of charging current to 
an inserted device based on the battery status, connectors for 
connection to a cord that is connected to a main alternating 
current (AC) power Supply of the type utilized with a 
common wall outlet, an AC/DC power converter which 
converts an external power Supply to a Standard DC voltage 
which is usable by the charging base for charging a battery 
therein, and indicators for identifying the charging Status of 
the headset battery. Charging circuitry and associated com 
ponents may be mounted on a printed circuit board (PCB) 
disposed within the charging base 1000. 

In operation, the headset is inserted into headset charging 
base 1000 utilizing a downward motion 1012 in combination 
with a forward motion 1014 towards the face of front wall 
portion 1002. AS the headset makes contacts with charging 
contact device 1050, the actuator 1050 retracts conductive 
contacts 1052 during insertion of the headset into cradle 
1004. Actuator 1050 retracts conductive contacts 1052 away 
from the headset as the headset slides into the cradle, thereby 
eliminating contact between conductive contacts 1052 with 
the headset housing during insertion. When the headset 
contacts are properly aligned with conductive contacts 1052, 
actuator 1050 extends conductive contacts 1052 to form 
contact with the headset contacts. By minimizing friction 
between conductive contacts 1052 and the headset housing 
during docking or undocking, the headset housing is pro 
tected from damage and wear. 

Although reference is made throughout the Specification 
to a headset base and headset, the present invention could be 
employed in any device having contacts which couple with 
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contacts of a removable device. Although reference is made 
throughout the Specification to utilizing the contacts for 
charging, other purposes Such as the transfer of data or any 
other purpose requiring coupling of devices. Furthermore, 
although in the preferred embodiment the charging contact 
apparatus with actuator is located at the charging base, in 
other embodiments the charging contact apparatus with 
actuator may be located at the headset or other location. 

Having described the invention in terms of a preferred 
embodiment, it will be recognized by those skilled in the art 
that various types of components may be Substituted for the 
configuration described above to achieve an equivalent 
result. It will be apparent to those skilled in the art that 
modifications and variations of the described embodiments 
are possible, and that other elements or methods may be 
used to perform equivalent functions, all of which fall within 
the true Spirit and Scope of the invention as measured by the 
following claims. 
What is claimed is: 
1. An interface for use with a portable rechargeable device 

comprising: 
a first contact interface System for receiving a male 

connector, the first contact interface System comprising 
a housing with a front Surface, wherein the front Surface 
includes an aperture leading to a well within the 
housing, and wherein a first positive contact compris 
ing a Spring coil is disposed within the well and a first 
negative contact comprising a pin Structure is disposed 
within the well; and 

a Second contact interface System comprising conductive 
contacts disposed on the front Surface outside the 
aperture, wherein the conductive contacts comprise a 
Second positive contact and a Second negative contact, 
wherein the aperture receives a charging member to 
detent the Second positive contact and the Second 
negative contact with corresponding contacts on a 
charger, and wherein the first positive contact is 
coupled to the Second positive contact and the first 
negative contact is coupled to the Second negative 
COntact. 

2. The interface of claim 1, wherein both the first contact 
interface System and the Second contact interface System 
utilize the aperture in the front Surface to mate with corre 
Sponding contacts on a charger. 

3. The interface of claim 1, wherein the second contact 
interface utilizes the aperture to receive a member from a 
charger to align and detent the conductive contacts on the 
portable device with corresponding contacts on the charger. 

4. The interface of claim 3, wherein the aperture includes 
a Semi-spherical Surface that the member from the charger 
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mates with to align and detent the conductive contacts on the 
portable device with the corresponding contacts on the 
charger 6. 

5. The interface of claim 1, wherein the pin structure is 
disposed in the center of the well within the housing. 

6. The interface of claim 1, wherein the first contact 
interface System and the Second contact interface System are 
electrically coupled to terminals of a rechargeable battery at 
a headset and transfer charging power to the rechargeable 
battery, allowing either the first charging interface System or 
the Second charging interface System to be used to transfer 
charging current. 

7. The interface of claim 1, wherein the aperture is 
Substantially circular. 

8. The interface of claim 1, further comprising a mounting 
means for mounting the contact device on a headset. 

9. The interface of claim 1, wherein the first positive 
contact and Second positive contact are a Single piece 
construction, and wherein the first negative contact and 
Second negative contact are a single piece construction. 

10. A charging interface for use with a headset compris 
ing: 

a housing with a front Surface, wherein the front Surface 
includes a single aperture leading to a well within the 
housing, and wherein the Single aperture provides 
access to a first charging interface comprising a first 
positive contact comprising a Spring coil and a first 
negative contact comprising a pin Structure disposed 
within the well; and 

a Second charging interface comprising a Second positive 
contact and a second negative contact disposed on the 
front Surface outside the aperture, wherein the Single 
aperture may receive a member to align and detent the 
conductive contacts with corresponding contacts on the 
charger, and wherein the first positive contact is 
coupled to the Second positive contact and the first 
negative contact is coupled to the Second negative 
COntact. 

11. The charging interface of claim 10, wherein the single 
aperture includes a Semi-spherical Surface that the member 
mates with to align and detent the conductive contacts with 
corresponding contacts on the charger. 

12. The charging interface of claim 10, wherein the Single 
aperture is Substantially circular. 

13. The charging interface of claim 10, further comprising 
a mounting means for mounting the charging interface on a 
headset. 
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