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PORTABLE RADIO SYSTEM FOR DUAL 
PROGRAMMABLE PUSH - TO - TALK 

BUTTONS AND METHOD FOR THE SAME 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation of U.S. patent 
application Ser . No. 16 / 371,795 , filed on Apr. 1 , 2019 , which 
is a continuation of U.S. patent application Ser . No. 15/435 , 
203 , filed on Feb. 16 , 2017 , now U.S. Pat . No. 10,251,030 , 
the contents of each of which are incorporated herein by 
reference in their entireties 

BACKGROUND a 

Field 

[ 0002 ] This disclosure generally relates to the field of 
radio frequency communication systems , and more specifi 
cally to devices , systems , and methods for providing a dual , 
programmable push - to - talk ( PTT ) capability in a radio sys 
tem . 

Description of the Related Technology 
[ 0003 ] Military units operate in a theater of operation , 
where the theater can include the entirety of the air space , 
land , and sea area that is or that may potentially become 
involved in military operations . The military units will be 
used strategically in the theater to execute a mission or 
objectives outlined in a concept of operations ( CONOPS ) . In 
order to execute the CONOPS , the military units typically 
operate in smaller units separated throughout the theater , and 
rely on various communication channels to maintain situ 
ational awareness of each group . Situational awareness 
refers to the ability of each group to identify , process , and 
comprehend critical elements of information regarding each 
group with respect to the mission . Loss of communication 
between groups can lead to loss of situational awareness , 
increasing the potential for catastrophic events . The various 
communication channels used in support of the CONOPS 
include wireless communications over radio waves , often 
implemented using a half - duplex radio , colloquially known 
as a walkie - talkie , a handheld radio , or simply a radio . 
[ 0004 ] The radio provides immediate , bi - direction audio 
communication between military units that are separated by 
a geographical distance or a physical structure . The half 
duplex radio provides communication in both directions to 
two parties , but only one direction at a time ( i.e. , commu 
nication is not provided in both directions simultaneously ) . 
Typically , once a party begins receiving a signal , that party 
must wait for the transmitter to stop transmitting the signal , 
before replying . Half - duplex radios conserve bandwidth , 
since only a single communication channel is needed , which 
is shared alternately between the two parties . For example , 
the radio requires only a single frequency for bidirectional 
communication , while a full - duplex device ( like a cell 
phone ) , requires two frequencies to carry the two simulta 
neous voice channels , one in each direction . 
[ 0005 ] The use of radios in the theater has shown that the 
radio , and any associated equipment , must be designed to 
operate reliably in harsh usage environments and conditions , 
such as strong vibrations and shock , extreme temperatures , 
and wet or dusty conditions . As such , the radio design has 
become “ ruggedized to increase the device robustness and 

ability to tolerate harsh usage and environments . A primary 
feature of a ruggedized radio is the thicker and stronger 
housing compared to a radio designed for civilian use . This 
provides a relatively controlled environment for the installed 
electronics of the radio even in harsh environments . The 
installed electronics themselves may be selected and 
designed based on their ability to withstand higher and lower 
operating temperatures , and their ability to withstand shock . 
The ruggedized radio can also incorporate features such as 
fully sealed keypads or switches to protect against intrusion 
by dust or liquids , and scratch - resistant screens that are 
readable in direct sunlight . 
[ 0006 ] The ability to operate the radio with one hand can 
be a critical necessity to military personnel . Modern radios , 
in general , include numerous functional features that require 
some type of user input . Designing such devices for single 
handed operation , therefore , can present a substantial chal 
lenge . One such feature that requires user input is the 
push - to - talk ( PTT ) switch found on virtually every radio . 
The PTT switch allows a user to transmit audio , usually the 
user's voice , to another user who receives the transmitted 
audio . To transmit audio , a PTT switch must be held down , 
or activated , for the duration of the audio transmission . To 
receive a response transmission from the other user , the PTT 
switch must be released , or deactivated . Radios are typically 
limited to only one PTT switch and one microphone for 
voice input , such that the ergonomics associated with the 
device are limited to a right - handed operator . The single 
microphone input has value , in that more than one micro 
phone would introduce additional noise to the audio trans 
mitted from the radio . Hence , operating the PTT switch of 
a radio or other type of half - duplex communication device 
using a left hand , while simultaneously operating the numer 
ous functional features of the radio , is difficult if not 
impossible for the average user with a dominant left hand . 
Therefore , a need exists for an ambidextrous PTT capability 
for the user with a dominant left hand . 
[ 0007 ] An advantage offered by the radio is its mobile 
characteristics . The military grade radio is not only rugge 
dized to resist harsh environments , but it is wireless and 
compact enough to be brought to these environments with 
out creating a weight or tactical detriment to the user . The 
radio owes its mobility to a battery that provides it with 
power for a fixed duration . Generally , the battery is con 
tained in the housing of the radio , requiring the user to 
disassemble the radio in order to replace the battery . How 
ever , the military unit may spend extended periods of time 
in theater without access to the tools required to replace a 
dead or faulty battery , or without access to a battery charging 
device . Furthermore , while the radio may be operated by 
primary cells ( dry cells ) or by rechargeable secondary cells , 
the cost of continual replacement of dry cells , as well as the 
burden of maintaining a readily available store of dry cells 
in theater , makes use of the secondary or rechargeable cell 
more desirable and tactically advantageous . The use of such 
secondary cells permits the use of a battery recharger . 
Therefore , a need exists for an ambidextrous radio with a 
quick release capability that allows the user to easily replace 
the battery with a spare , and a mobile mount that can charge 
both the radio - attached battery and the spare . 
[ 0008 ] The mobility of the radio allows the military unit to 
carry the radio on foot , but typically , the radio can also be 
integrated with a wireless communication system intended 
for terrestrial users . A tactical multi - band radio system is a 
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wireless communication system intended for use by terres 
trial users in vehicles or on foot , that includes the radio as 
well as a portable radio system . The tactical radio system 
allows the military unit flexibility in communication by 
integrating the radio with the portable radio system . For 
example , the portable radio system can be installed in a 
vehicle and attached to a more robust antenna that provides 
a broader spectrum of frequencies than that available to the 
radio carried on foot . Another advantage is the ability to 
separate the radio from the portable radio system while 
maintaining communication links on both sides . 
[ 0009 ] Typically , when the user integrates the radio with 
the portable radio system , the functionality of the radio is 
replaced with the functionality of the portable radio system . 
Often , this can result in loss of the user preferred function 
ality , such as , user preferred frequency channels , stored data , 
and radio modes not available to the portable radio system 
( e.g. , call list stored on the radio , name and call tone tagging , 
etc. ) . Furthermore , the radio can be docked or integrated 
with the portable radio system in a slightly sideways or 
torqued manner . In this case , the radio may not fully 
integrate with the portable radio system . Similarly , removal 
of the radio from a docked or integrated state from the 
portable radio system can result in loss of communication 
link and data due to an abrupt loss of data communication 
between the portable radio and the portable radio system , or 
an immediate change from portable radio system function 
ality to a default radio functionality . 
[ 0010 ] Therefore , a need exists to allow for exchange of 
data between the radio and the portable radio system to 
allow for a functional handshake between the two devices , 
in order that functionality of both the radio and the portable 
radio system can exist . Furthermore , a need exists for an 
electro - mechanical indication of both full integration and 
full separation between the radio and the portable radio 
system so that no data or functionality is lost between the 
two devices . 

a 

associated with a left - handed user and a second ergonomic 
profile associated with a right - handed user . For some 
embodiments , the handheld radio includes a third ergonomic 
profile configured to assign an unlocking function to the first 
PTT switch , where activation of the second PTT switch is 
configured to initiate the voice transmission mode while the 
first PTT switch is activated , the voice transmission mode 
enabled for a time period that the second PTT switch is 
activated . In some embodiments , a fourth ergonomic profile 
is configured to assign a frequency channel selection func 
tionality to at least one of the first PTT switch and the second 
PTT switch . In some embodiments , the handheld radio is 
constructed in compliance with MIL - STD - 810 . In some 
embodiments , the PTT switches are arranged symmetrically 
about a vertical axis . In some embodiments , the handheld 
radio includes a field programmable gate array ( FPGA ) , 
wherein the FPGA is electrically connected to the first and 
second PTT switches . In some embodiments , each of the 
PTT switches have an ergonomic shape for gripping by 
either of a left hand and a right hand . In some embodiments , 
the housing comprises an ergonomic shape for gripping by 
either of a left hand and a right hand . 
[ 0014 ] One innovation includes a method of operating a 
ruggedized , handheld radio . The method includes transmit 
ting , via a transceiver , signals in half - duplex mode over a 
radio network , receiving , via the transceiver , signals in 
half - duplex mode over the radio network , and switching 
from a voice reception mode to a voice transmission mode 
using at least one of a first push - to - talk ( PTT ) switch and a 
second PTT switch , wherein the first PTT switch is located 
on a left side of the radio and the second PTT switch is 
located on a right side of the radio . 
[ 0015 ] In some embodiments , the method includes retriev 
ing a functional profile of a plurality of functional profiles , 
via a processor , from a memory configured to store each 
functional profile associated with the PTT switches . In some 
embodiments , the plurality of functional profiles comprise at 
least one of a first ergonomic profile associated with a 
left - handed user , and a second ergonomic profile associated 
with a right - handed user . In some embodiment , the method 
includes a third ergonomic profile configured to assign an 
unlocking function to the first PTT switch , wherein activa 
tion of the second PTT switch is configured to initiate the 
voice transmission mode while the first PTT switch is 
activated , the voice transmission mode enabled for a dura 
tion of time that the second PTT switch is activated . In some 
embodiments , the method includes a fourth ergonomic pro 
file configured to assign a frequency channel selection 
functionality to at least one of the first PTT switch and the 
second PTT switch . In some embodiments , the PTT switches 
are located on a left side and a right side of the radio 
respectively , such that the PTT switches are symmetrical 
about a vertical axis . 

a 

SUMMARY OF CERTAIN INVENTIVE 
ASPECTS 

a 

a 

[ 0011 ] The systems , methods and devices of this disclo 
sure each have several innovative aspects , no single one of 
which is solely responsible for the desirable attributes dis 
closed herein . 
[ 0012 ] One innovation includes a ruggedized , handheld 
radio for bidirectional field communication . The handheld 
radio includes a housing , and a half - duplex transceiver 
arranged in the housing and configured to transmit and 
receive signals in half - duplex mode over a radio network . 
The radio includes a first push - to - talk ( PTT ) switch and a 
second PTT switch configured to switch from a voice 
reception mode to a voice transmission mode , where the first 
PTT switch is located on a left side of the housing and the 
second PTT switch is located on a right side of the housing . 
[ 0013 ] For some embodiments , the handheld radio 
includes a processor and memory configured to store a 
plurality of functional profiles associated with the PTT 
switches . For some embodiments , the handheld radio 
includes a keypad , mounted on the housing and including a 
plurality of buttons , where each functional profile comprises 
a mapping of functions to buttons . For some embodiments , 
each functional profile comprises a functional assignment 
for each PTT switch . For some embodiments , each func 
tional profile includes at least one of a first ergonomic profile 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0016 ] FIG . 1 is a front left perspective view of a tactical 
multi - band radio system including a handheld radio and a 
mobile mount . 

[ 0017 ] FIG . 2A is a front left and top perspective view of 
the handheld radio equipped with programmable , ambidex 
trous PTT switch functionality . The PTT switches are 
detached to illustrate form function . 
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[ 0018 ] FIG . 2B is a front plan view of the handheld radio 
unit equipped with programmable , ambidextrous PTT 
switch functionality . The PTT switches are detached to 
illustrate form function . 
[ 0019 ] FIG . 2C is a front right and top perspective view of 
the handheld radio equipped with programmable , ambidex 
trous PTT switch functionality . The PTT switches are 
detached to illustrate form function . 
[ 0020 ] FIG . 3 is an exploded perspective view of the 
handheld radio . 
[ 0021 ] FIG . 4 is a flowchart that illustrates operation of the 
handheld radio based on whether the portable radio is in a 
mounted or unmounted state . 
[ 0022 ] FIG . 5 is a plan view of a portion of the handheld 
radio and mobile mount , with a magnified view of a portion 
of a paddle locking system . 
[ 0023 ] FIG . 6A is a right side perspective view of the 
handheld radio attached to the mobile mount in a locked 
position . 
[ 0024 ] FIG . 6B is a right side perspective view of the 
handheld radio attached to the mobile mount in an unlocked 
position . 
[ 0025 ] FIG . 7 is a front left perspective of the paddle 
locking system , with a magnified view of an electrical 
interface for functionally coupling the handheld radio to the 
mobile mount . 
[ 0026 ] FIG . 8 is a front plan view of a portion of the 
handheld radio and mobile mount , with magnified view of a 
spare battery attached to a battery charger on the mobile 
mount . 
[ 0027 ] FIG . 9A is a front left perspective view of the 
handheld radio attached to the mobile mount , illustrating a 
first step for attaching the spare battery to the battery 
charger . 
[ 0028 ] FIG . 9B is a front left perspective view of the 
handheld radio attached to the mobile mount , illustrating a 
second step for attaching the spare battery to the battery 
charger . 
[ 0029 ] FIG . 9C is a front left perspective view of the 

held radio attached to the mobile mount , illustrating a 
third step for attaching the spare battery to the battery 
charger . 

a structure . For example , the mobile mount 110 can include 
four ( 4 ) total mounting elements 145a - c . In another 
example , the mobile mount 110 can include a locking rail 
system or harness for attaching the mobile mount 110 to a 
structure . In the illustrated embodiment , the mobile mount 
110 can be attached to a mounting base 150 , or a radio shelf 
of the structure . The structure can be a console and / or frame 
of a vehicle , or a semi - permanent or permanent building 
such as a ground station . Here , the mobile mount 110 is 
physically ruggedized , and thus , can be constructed using an 
impact - resistant material such as high impact plastic or 
metal . 

[ 0032 ] The mobile mount 110 includes an enclosure 130 
or container that takes the form of a niche or cavity for 
integration of the handheld radio 100 with the mobile mount . 
The enclosure 130 is designed such that placement of the 
radio 100 into the enclosure 130 provides consistent and 
secure positioning that avoids movement . For example , the 
enclosure 130 includes a bottom surface and a rear surface 
that holds the radio upright . The enclosure 130 also include 
front and side surfaces that prevent the radio 100 from 
falling or moving . Holding the radio 100 in a secure and 
upright position improves the efficiency of a radio charging 
mechanism ( not illustrated ) . The enclosure 130 of the 
mobile mount 110 includes conductive contacts for charging 
a battery 155 of the radio 100. The design of the enclosure 
130 is such that when the radio 100 is secured in the 
enclosure , conductive contacts in the enclosure 130 connect 
with conductive contacts on the radio 100 to charge the 
battery 155. The mobile mount 110 includes a projected 
surface area or ridges 125 above the enclosure 130. The 
ridges 125 protect the radio 100 from collision from foreign 
objects while secured in the enclosure . The ridges 125 also 
provide supportive surfaces that stabilize the top of the radio 
100 and prevent lateral movement . 
[ 0033 ] Still referring to FIG . 1 , the mobile mount 110 
includes an attached paddle locking system 105 ( the system 
105 is shown in the exploded view as a separate detailed part 
merely for didactic purposes ) for both locking and unlocking 
the radio 100 to and from the mobile mount 110. The paddle 
locking system includes a gasket 165 and an array of 
conductive pins 160 having one or more electrically con 
ductive terminals configured to engage one or more recep 
tacles located on the back of the radio 100. The gasket 165 
is constructed of an elastomeric material ( e.g. , rubber , sili 
cone , or plastic ) for creating a seal between the radio 100 
and the mobile mount 110 against outdoor environmental 
conditions in the field . The conductive pins 160 provide a 
functional and physical interface to the radio 100 via an 
electrical component receptacle ( ECR ) 315 , discussed in 
detail below . Functionally , the conductive pins 160 provide 
an interface for which the radio 100 can be controlled via 
input devices on the mobile mount 110. As one example , the 
user may attach an external microphone handset 510 ( FIG . 
5 ) to the mobile mount 110 , where the external microphone 
handset 510 includes a PTT switch . In another example , the 
mobile mount 110 can include a software controlled selector 
knob on the control panel 120 that can be configured to 
control functions of the mobile mount 110 and / or radio 100 . 
For example , the selector knob can be programmed to 
change a frequency channel , adjust audio volume , contrast 
and brightness of a display , and a squelch level . The con 
ductive pins 160 can also provide an interface for which data 
can be communicated from the radio 100 to an output device 

DETAILED DESCRIPTION OF CERTAIN 
EMBODIMENTS 

[ 0030 ] It will be readily understood that the components of 
the embodiments as generally described herein and illus 
trated in the appended figures could be arranged and 
designed in a wide variety of different configurations . Thus , a 
the following more detailed description of various embodi 
ments , as represented in the figures , is not intended to limit 
the scope of the present disclosure , but is merely represen 
tative of various embodiments . While the various aspects of 
the embodiments are presented in drawings , the drawings 
are not necessarily drawn to scale unless specifically indi 
cated . 

a 

Portable Radio Mount 

a [ 0031 ] FIG . 1 is a front left perspective view of a tactical 
multi - band radio system 200 including a mobile mount 110 
and a handheld radio , or simply radio 100. As illustrated in 
FIG . 1 , the mobile mount 110 includes a number of mount 
ing elements 145a - c for mounting the mobile mount 110 to 
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on the mobile mount 110. Audio signals received by the 
radio 100 can be broadcast over an audio speaker system 
( not illustrated ) on the mobile mount 110 . 
[ 0034 ] In some embodiments , the mobile mount 110 
includes a power connector 175 for attaching a power 
source , and an antenna connector 180 for connecting an 
external antenna . The conductive pins 160 can be physically 
integrated with the antenna connected to the mobile mount 
110. In such a configuration , the conductive pins 160 can 
extend the functionality of the antenna to the radio 100 while 
the radio 100 is mounted . Here , the mobile mount 110 
includes an indicator panel 170 used to provide visual 
indicators . For example , the indicator panel 170 can include 
a circuit with a number of lights for indicating fault occur 
rences or a state of the radio 100 and mobile mount 110. The 
fault occurrences can include low or no battery power , 
connection fault , and circuit failure . The state can include a 
power - on indicator , a battery charging indicator , and a 
battery full indicator . 
[ 0035 ] In the depicted embodiment , the mobile mount 110 
includes a control panel 120 functionally integrated with the 
radio 100 , when mounted . The control panel 120 includes 
input devices and output devices , or user interface compo 
nents , that allow the user to exploit the functionality of the 
radio 100 and / or mobile mount 110. The input devices can 
include , by way of example , a keypad , navigation keys , a 
microphone , switches , and buttons for controlling the radio 
100 and / or the mobile mount 110. Each of the listed input 
devices is well known in the art , and therefore will not be 
further described . Any known , or input device of the future 
suitable for the particular application , can be used . The 
output devices can include an audio speaker system ( not 
illustrated ) and indicator panel 170 , for example . 
[ 0036 ] Still referring to FIG . 1 , the mobile mount 110 
includes an interface panel 135. The interface panel 135 
includes ports for connecting ancillary equipment . As one 
example , the ancillary equipment includes computing sys 
tems , such as laptops , tablets , smart phones , and other 
computing devices . The ports include interface elements for 
connecting wire harnesses and serial communication inter 
faces . The functionality of the radio 100 and / or the mobile 
mount 110 can be updated or modified using a computing 
system connected to the interface panel 135 . 

and shape , such that a left - handed user can handle the radio 
100 using a grip substantially similar to that of a right 
handed user . The PTT switches 205a - b include a concave 
surface that curves inward along the left and right sides of 
the front and rear surfaces 320a - b of the radio 100. This 
curvature provides ease of use and grip to a user with 
relatively small hands . In one embodiment , the dual PTT 
switches 205a - b are constructed of a member covered with 
elastomeric material ( e.g. , rubber , polymer , silicone ) . How 
ever , solid metal switches are also possible . Each PTT 
switch 205a - b includes at least one electrical contact that 
engages with a processing unit 305 ( FIG . 3 ) . FIGS . 2A , 2B , 
and 2C illustrate each PTT switch 205a - b as having three 
embedded dome switches wired in parallel , however , other 
implementations include fewer , or additional electrical con 
tacts located at various positions , on each switch . 
[ 0040 ] The keypad 210 is located on a front surface of the 
radio 100 , and includes a number of buttons or switches that , 
when activated , generate an electrical output . In one 
embodiment , the keypad 210 is constructed of buttons or 
switches covered in an elastomeric material . However , a 
keypad 210 constructed of metal elements , or a combination 
of metal and elastomeric elements is also contemplated . The 
buttons extend through openings in a shell formed in the 
upper portion of the front surface , below the display 235 , as 
shown in FIGS . 2A , 2B , and 2C . The radio 100 also includes 
the GPS antenna port 215 that is compatible with at least one 
of a GNSS , GPS L1 , GLONASS L1 , BeiDou B1 , and 
Galileo El frequency system , and configured to accept a 
GPS antenna . In one implementation , the GPS antenna is 
integrated with a noise amplifier and a pre - filter to prevent 
saturation by high level sub - harmonics and L - band signals . 
[ 0041 ] The radio 100 includes the antenna port 220 that 
encompasses a half - duplex wireless transceiver configured 
to alternate between transmission and reception of radio 
signals over a radio network . The antenna port 220 also 
includes an antenna jack configured to mate with an antenna 
and support one , or both , of a narrowband and a wideband 
waveform . For example , the antenna port 220 is configured 
to operate over a narrowband frequency range of 30 MHz 
512 MHz , including an AM frequency ( 108 to 512 MHz ) , 
FM frequency ( 30 to 512 MHz ) , and digital FM ( Spectre 
waveform 30 to 512 MHz ) . The antenna port is also con 
figured to support one ECCM waveform to protect narrow 
band voice and data from interference , and at least three 
different encryption algorithms . 
[ 0042 ] The radio 100 includes the software controlled 
control knob 225 for controlling functional aspects of the 
radio 100 and / or mobile mount 110. For example , the utility 
knob can be calibrated to control one or more of a volume 
of audio output , a selection of a frequency channel , and a 
brightness and contrast of the display 235. The control knob 
225 also includes an ON - OFF switch for powering the radio 
100 on and off . The radio 100 also includes the ridge cap 
230 , formed from an impact - resistant material such as high 
impact plastic or metal , arranged substantially around a top 
portion of the radio 100. The ridge cap 230 is a continuous 
circular component that fastens a front surface 320a and a 
rear surface 320b ( FIG . 3 ) of the radio 100 together . 
[ 0043 ] The radio 100 includes the display 235 mounted 
within an opening of the upper portion of the front surface . 
Here , the display 235 is a liquid crystal display , although any 
other suitable type of electronic display could be considered 
for use , for example , a touch sensitive display . The radio 100 

Portable Radio 

a 

[ 0037 ] FIG . 2A is a front left and top perspective view of 
the radio 100 equipped with programmable , multiple PTT 
switch functionality . The PTT switches 205a - b are shown as 
detached from the radio merely for didactic purposes . FIGS . 
2B and 2C are substantially similar , and show a front plan 
view of the radio 100 , and a front right and top perspective 
view of the radio 100 , respectively . 
[ 0038 ] The radio 100 includes multiple physical compo 
nents . Namely , the battery 155 , dual PTT switches 205a - b , 
a keypad 210 , a GPS antenna port 215 , a radio antenna port 
220 , a control knob 225 ( can also include an ON - OFF 
switch ) , a ridge cap 230 , a display 235 and an audio I / O 240 . 
Conceivably , the radio 100 can include more , fewer , or 
different physical components . 
[ 0039 ] The radio 100 is shaped such that the dual PTT 
switches 205a - b on the left and right sides of the radio 100 
are symmetrical about a vertical axis and shaped to provide 
a user with a comfortable grip of the radio 100. As shown in 
FIG . 1 , both of the PTT switches 205a - b are identical in size 

a 



US 2022/0078585 A1 Mar. 10 , 2022 
5 

can further include the audio I / O 240 that includes a speaker 
and a microphone mounted within a cavity formed in the 
lower portion of the front surface , and behind a grill or 
ribbed surface formed over the cavity . 
[ 0044 ] In the depicted embodiment , the radio 100 is con 
figured to embody and perform some or all of the techniques 
of this disclosure . In some examples , the techniques 
described in this disclosure may be shared among the 
various components of the radio 100 and the mobile mount 
110 . 
[ 0045 ] FIG . 3 is an exploded perspective view of the radio 
100. The radio 100 is an assembly of various components , 
including the processing unit 305 , a battery connector plug 
310a ( or battery terminal ) , a battery connector receptacle 
310b , the ECR 315 , a front surface 320a , and a rear surface 
320b . Other parts of the radio 100 described above are 
illustrated in FIG . 3 for reference . In other examples , the 
radio 100 can be constructed from more , fewer , or different 
parts . 
[ 0046 ] The radio 100 includes the processing unit 305 , 
enclosed within the front surface 320a and rear surface 320b 
of the radio 100. Both the front surface and the rear surface 
320a - b can be formed from the same impact - resistant mate 
rial such as high impact plastic or metal . The processing unit 
305 includes a processor , controller , ASIC , field program 
mable gate array ( FPGA ) , and / or dedicated hardware . The 
processing unit 305 also includes printed circuit board 
containing electrical connections that connect with various 
elements of the radio 100 and physically integrate the dual 
PTT switches 205a - b , display 235 , battery 155 , keypad 210 , 
control knob 225 ( and ON - OFF switch ) , ECR 315 , and 
antenna port 220 , with the processing unit 305. The pro 
cessing unit 305 also includes a memory unit ( not illus 
trated ) containing at least one of a read - only memory 
( ROM ) , a random access memory ( RAM ) , and 
volatile random access memory ( NVRAM ) . The memory 
unit provides instructions and data to the processing unit 
305 , the instructions being executable to implement various 
functionality . The processing unit 305 also includes RF 
circuitry , including filter circuits for supporting RF commu 
nications . 
[ 0047 ] The ECR 315 includes multiple electrically con 
ductive receptacles for contacting the conductive pins 160 
when the radio 100 is mounted to the mobile mount 110. In 
one implementation , the ECR 315 is an array of female 
conductive receptacles . In another implementation , the ECR 
315 is an array of conductive contact pads , whereby the ECR 
315 and the conductive pins 160 are connected via a solder 
cup and spring header configuration . The ECR 315 inter 
faces directly or indirectly with any of the components of the 
radio 100 via the processing unit 305. As such , the radio 100 
provides information to the control panel 120 and / or the 
interface panel 135 of the mobile mount 110 via the con 
ductive pins 160 and ECR 315 connection . 
[ 0048 ] The battery 155 includes the battery connector plug 
310a configured to connect to either the radio 100 , or the 
battery charger 140 via the battery connector receptacle 
310b . In the depicted implementation , the battery connector 
plug 310a is attached to the battery 155 , and the battery 
connection receptacle 310b is attached to the bottom side of 
the rear surface 320b of the radio 100. The battery connec 
tors 310a - b include one of a solder cup or printed circuit 
board termination by which the battery 155 supplies power 
to the radio 100. The connectors 310a - b can be sealed to 

substantially 15 psi , and include spring loaded contacts and 
a twist - lock mating mechanism configured to physically 
secure the battery 155 to both the radio 100 and mobile 
mount 110. The connectors 310a - b also provide power 
contacts between the battery 155 and the mobile mount 110 , 
by which the mobile mount 110 supplies power to charge the 
battery 155. The connectors 310a - b provide a ruggedized 
seal connection between the battery 155 and the radio 100 , 
making the connection substantially water proof and shock 
proof . In the depicted embodiment , the connectors 310a - b 
attach using a rotational locking mechanism , whereby the 
battery 155 is attached to the radio 100 by rotation for secure 
positioning . An additional latch lock locking mechanism is 
used to secure the battery 155 to the radio 100 once the 
battery is attached . The latch lock engages with the battery 
155 after electrical contacts on the battery have engaged 
with electrical contacts on the radio . The connectors 310a - b 
and the latch lock facilitate the maintenance of a constant 
force between the electrical contacts while mitigating con 
tact chatter , and preventing inadvertent battery unlocking 
from the rotational locking mechanism . 
[ 0049 ] FIG . 4 is a flowchart 400 illustrating operation of 
the radio 100 based on whether it is mounted or unmounted . 
Those skilled in the art will appreciate that in some embodi 
ments , the actual steps taken in the flowchart 400 may differ 
from those shown . Depending on the embodiment , certain of 
the steps described may be removed , others may be added . 
For example , the actual steps and / or order of steps taken in 
the disclosed processes may differ from those shown in FIG . 
4 . 

[ 0050 ] The flowchart 400 of FIG . 4 begins with a first step 
405 when the radio 100 is powered on . The radio 100 then 
goes through an initialization 410 process to load operating 
software and / or firmware , test operational status , and so 
forth . During initialization 410 in a mounted state , the radio 
100 tests operation of the mobile mount 110 , as well as 
communication between the radio 100 and the mobile mount 
110. During 410 , the radio 100 loads a default functional 
profile . This profile defines the functionality of the physical 
interfaces of the radio 100 ( i.e. , the PTT switches 205a - b , 
the buttons of the keypad 210 , etc. ) by mapping executable 
instructions to one or more of the physical interfaces upon 
power up of the radio 100. For example , a particular function 
( e.g. , transmit voice mode ) is mapped to a user interface 
component ( e.g. , PTT switches 205a - b ) on the radio 100 or 
mobile mount 110. As such , the functional profile can map 
any number of functions to any of the user interface com 
ponents . The user can select the default functional profile to 
one of a number of stored functional profiles . 
[ 0051 ] In one implementation , the radio 100 has a number 
of default functional profiles that are loaded depending on 
the state of the radio when it is powered on . In one example , 
shown in step 420 , the radio 100 loads a default functional 
profile based on whether the radio 100 is mounted to the 
mobile mount 110. In this example , if the radio 100 is 
powered on while mounted to the mobile mount 110 , the 
radio 100 can go on to step 425 and load a default mounted 
function . The default mounted function includes the default 
functional profile that is loaded by the radio 100 when 
mounted to the mobile mount 110. In one example , the 
default mounted function includes instructions for charging 
the battery 155 of the radio 100 via conductive pins 160 and 
ECR 315. In an alternative embodiment , the default mount 
ing function includes instructions for engaging the process 
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ing unit 305 as a coprocessor for a CPU or processor of the 
mobile mount . As such , when the radio 100 is mounted , the 
mobile mount 110 relies on the processing unit 305 for direct 
control of all or some of the mobile mount 110 functionality 
via the conductive pins 160 and ECR 315 connection . The 
converse is also available . For example , when the radio 100 
is mounted , a CPU or processor ( not illustrated ) of the 
mobile mount 110 can assume direct control of all or some 
of the radio 100 functionality via the conductive pins 160 
and ECR 315 connection . As such , the conductive pins 160 
and ECR 315 connection can bring the functionality and / or 
control of either the radio 100 or the mobile mount 110 , to 
the other . For example , an external antenna connected to the 
antenna connector 180 of the mobile mount 110 may provide 
additional frequency range , higher power levels , and greater 
range to the radio 100 when the radio 100 is mounted , 
thereby expanding the operational capabilities of the radio 
100 . 

[ 0052 ] The processing unit 305 of the radio 100 receives 
a signal , via the ECR 315 , from the conductive pins 160 of 
the mobile mount 110 during the initialization process 410 , 
notifying the radio 100 that it is mounted to the mobile 
mount 110. The default mounted function includes instruc 
tions that map or assign radio 100 control interfaces ( i.e. , 
functionality of the dual PTT switches 205alb and keypad 
210 ) to the control panel 120 of the mobile mount 110. As 
one example , a switch or button on the control panel 120 can 
function as the PTT switch along with , or in lieu of , the dual 
PTT switches 205a - b on the radio 100. In this example , the 
user can activate voice transmission and / or reception mode 
using a switch or button on , or connected to , the control 
panel 120 instead of the PTT switches 205a - b on the radio 
100. Other functionalities the radio 100 assigns to the mobile 
mount 110 include channel frequency selection , waveform 
selection , emergency alert , squelch , repeater / talk - around , 
etc. As such , the user can control the other functionalities of 
the radio 100 via the control panel 120. In one implemen 
tation , the dual PTT switches 205a - b and the keypad 210 can 
be assigned to perform different functions while mounted to 
the mobile mount 110. As one example , the user can control 
the volume and frequency channel using the keypad or the 
dual PTT switches 205a - b on the radio 100 while mounted . 
[ 0053 ] In the event that of the radio 100 being powered on 
while portable ( i.e. , radio 100 is not mounted to mobile 
mount 110 ) , the radio 100 loads a default portable function , 
as shown in step 430. In one implementation , the default 
portable function includes an ergonomic preference . For 
example , the default portable function includes a functional 
profile for a left - handed user . In this example , the radio 100 
loads stored instructions that assign functions to the various 
buttons and switches on the radio 100 to accommodate the 
left - handed user . As such , the PTT switch 205b can be set as 
the only switch that activates the voice transmission and 
reception modes on the radio 100. Similarly , the default 
functional profile can include a right - handed user function 
ality , where the PTT switch 205a can be set as the only 
switch that activates the voice transmission and reception 
modes on the radio 100. In one implementation , the default 
portable function includes a functional profile for executing 
voice transmission and reception modes upon activation of 
one of either of the dual PTT switches 205a - b , or concurrent 
activation of both of the dual PTT switches 205a - b . Con 
current activation of both of the dual PTT switches 205a - b 
offers the advantage of ensuring that there are no false 

triggered voice transmissions by requiring that the user 
activate both of the dual PTT switches 205a - b . In another 
implementation , the default portable function includes the 
use of either PTT switch 205a - b to activate the voice 
transmission mode , where activation of both switches during 
voice transmission mode has no additional effect . In this 
example , the user can press either , or both , of the PTT 
switches 205a - b to activate voice transmission mode . 
[ 0054 ] In steps 435 and 450 of FIG . 4 , the default func 
tional profile of the radio 100 is updated upon a change of 
state . In the depicted embodiment , the change of state 
includes the radio 100 being removed from , or mounted to , 
the mobile mount 110. As one example , at step 435 , the user 
removes the radio 100 from the mobile mount 110. Upon 
removal , the processing unit 305 of the radio 100 ceases to 
receive the signal notifying the radio 100 that it is mounted . 
At this point , the processing unit 305 of the radio 100 
executes a software interrupt at step 440 , followed by 
loading and executing the default portable function at step 
445. Similarly , at step 450 , the user mounts the radio 100 to 
the mobile mount 110. Upon mounting the radio 100 , the 
processing unit 305 of the radio 100 receives the signal , via 
the ECR 315 and conductive pins 160 of the mobile mount , 
notifying the radio 100 that it is mounted . At this point , the 
processing unit 305 of the radio 100 executes the software 
interrupt at step 455 , followed by loading and executing the 
default mounted function 460 . 
[ 0055 ] At step 465 , the user selects a functional profile , 
from a number of profiles , stored on the processing unit 305 
of the radio 100. Upon selection of a functional profile , the 
radio 100 executes the selected function at step 470. The 
user can utilize the keypad 210 and / or the PTT switches 
205a - b to select a functional profile from the number of 
different functional profiles . Functional profiles of the radio 
100 can be pre - programmed and stored on the radio 100 or 
mobile mount 110 , or generated by the user . As one example , 
the user mounts the radio 100 to the mobile mount 110 , and 
connects a computer to the interface panel 135 of the mobile 
mount 110. The user has access the processing unit 305 of 
the radio 100 through this interface , by which the user can 
generate and store unique functional profiles , or edit preex 
isting functional profiles . As such , the user maps or assigns 
various functions to the buttons and switches on the radio 
100 , and stores the assignments under one or more profiles . 
For example , the radio 100 includes software that provides 
the user with the option of generating and storing unique 
functional profiles on the radio , independent of the mobile 
mount 110 , using the functional interfaces of the radio 100 . 
In another implementation , the user connects the radio 100 
to a computer via a serial port on the radio ( not illustrated ) . 
The user has access to the processing unit 305 of the radio 
100 through this interface , by which the user can generate 
and store unique functional profiles , or edit preexisting 
functional profiles . 

a 

a 
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Mobile Mount Radio Ejection Mechanism 
[ 0056 ] FIG . 5 is a plan view of a portion of the radio 100 
and mobile mount 110 , with a magnified view of a portion 
of the paddle locking system 105. FIG . 5 shows the mobile 
mount 110 with the radio 100 mounted , and an external 
microphone handset 510 attached . A first ejection paddle 
505a and a second ejection paddle 505b are illustrated on 
either side of the mounted radio 100. The ejection paddles 
505a - b are constructed from an impact - resistant material 
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such as high impact plastic or metal , and are connected to the 
paddle locking system 105 , such that pressure applied to 
either , or both , of the ejection paddles 505a - b will unlock the 
radio 100 from the mobile mount 110. The two paddle 
system improves reliability and use of the radio system 200 
by providing multiple points of operation , giving both driver 
and passenger access , or alternatively , operator and carrier . 
[ 0057 ] FIG . 6A is a right side perspective view of the 
handheld radio attached to the mobile mount in a locked 
position . FIG . 6B is a right side perspective view of the 
handheld radio attached to the mobile mount in an unlocked 
position . In the example of FIGS . 6A and 6B , the paddle 
locking system 105 includes a plurality of physical compo 
nents . The physical components of the paddle locking sys 
tem 105 include a toothed member 605 , a spring hinge 610 , 
the first ejection paddle 505a ( not illustrated ) , and the 
second ejection paddle 505b . Other aspects of the paddle 
locking system 105 described above are illustrated in FIGS . 
1 and 7 for reference . In other examples , the paddle locking 
system 105 can include more , fewer , or different physical 
components . 
[ 0058 ] FIGS . 6A and 6B show detail of the paddle locking 
system 105 operated by the ejection paddles 505a - b on the 
paddle locking system 105 to facilitate attachment of the 
radio 100 to the mobile mount 110. The ejection paddles 
505a - b are integrated with at least one spring hinge 610 that 
includes a torsional spring to keep the paddle locking system 
105 in the locked position illustrated in FIG . 6A . The paddle 
locking system 105 includes a saw - tooth shaped with a 
transverse surface and a vertical surface , or simply toothed 
member 605 , connected to the ejection paddles and the 
spring hinge 610. The transverse surface of the toothed 
member 605 facilitates ease in attaching the radio 100 to the 
mobile mount 110 , while the vertical surface prevents 
removal . It will be appreciated that although the saw - tooth 
shaped toothed member 605 is disclosed and preferred for 
the present invention , other shapes are also possible , includ 
ing , for example , a generally rectangular tooth and a sym 
metrically triangular tooth . 
[ 0059 ] As illustrated in FIG . 6A , the radio 100 includes a 
catch , or holding pawl 615 for engaging the toothed member 
605. The holding pawl 615 permits engagement of the radio 
100 with the paddle locking system 105 , and interferes with 
movement of the radio 100 once engaged . In the preferred 
embodiment , the torsional spring biases the toothed member 
605 in an upper position . It will be appreciated that the 
holding pawl 615 is disposed forwardly of the spring hinge 
610 , and the torsional spring also biases the ejection paddles 
505a - b in an outward direction away from the mobile mount 
110. As illustrated in FIG . 6B , force can be applied to the 
ejection paddles 505a - b , pivoting the ejection paddles 
505a - b in a backward direction , engaging and rotating the 
spring hinge 610 , this movement indicated by an arrow 620 . 
This movement lowers the toothed member 605 from the 
holding pawl 615 and releases the radio 100 from the locked 
position shown in FIG . 6A . 
[ 0060 ] FIG . 7 is a front left perspective of the paddle 
locking system 105 , with a magnified view of an electrical 
interface for functionally coupling the radio 100 to the 
mobile mount 110. The paddle locking system 105 includes 
a plurality of physical components not shown in FIGS . 6A 
and 6B . The physical components of the paddle locking 
system 105 include the gasket 165 , a pair of dowel locating 
pins 705 , and the array of conductive pins 160. The array of 

conductive pins 160 include at least one short pin 710 , and 
a plurality of long pins 715. The short pins 710 and the long 
pins 715 can be used to generate various signals that are 
indicative of docking / undocking events , and / or processor 
communication between the radio 100 and the mobile mount 
110. Other aspects of the paddle locking system 105 
described above are illustrated in FIGS . 1 , 5 , 6A , and 6B for 
reference . In other examples , the paddle locking system 105 
can include more , fewer , or different physical components . 
[ 0061 ] FIG . 7 illustrates a detailed view of the paddle 
locking system 105. The paddle locking system 105 may be 
formed from an impact - resistant material such as high 
impact plastic and / or metal . In the depicted embodiment , the 
array of conductive pins 160 are formed of an electrically 
conductive material , such as copper or aluminum . The 
paddle locking system 105 locks the radio 100 into a fixed 
position when mounted to the mobile mount 110. The pair of 
dowel locating pins 705 secure the upper sides of the radio 
to restrict lateral movement of the radio , and also ensure that 
the conductive pins 160 are properly mated with the ECR 
315 . 

[ 0062 ] The conductive pins 160 form a functional and 
physical interface between the processing unit 305 of the 
radio 100 and the CPU or processor of the mobile mount 
110 , via the ECR 315. From a functional perspective , the 
processing unit 305 is configured to operate as a coprocessor 
for the mobile mount 110. As such , when the radio 100 is 
mounted , the mobile mount 110 can rely on the processing 
unit 305 for direct control of all or some of the mobile mount 
110 functionality via the conductive pins 160 and ECR 315 
connection . The converse is also available . For example , 
when the radio 100 is mounted , a CPU or processor ( not 
illustrated ) of the mobile mount 110 can assume direct 
control of all or some of the radio 100 functionality via the 
conductive pins 160 and ECR 315 connection . As such , the 
conductive pins 160 and ECR 315 connection can bring the 
functionality and / or control of either the radio 100 or the 
mobile mount 110 , to the other . For example , an external 
antenna connected to the antenna connector 180 of the 
mobile mount 110 may provide additional frequency range 
to the radio 100 when the radio 100 is mounted , thereby 
expanding the operational frequency spectrum . 
[ 0063 ] In one implementation , the conductive pins 160 
and ECR connection facilitates battery 155 charging while 
the radio 100 is mounted . Placement of the radio in the 
enclosure 130 ensures the direction of charging current flow 
into the battery 155. The conductive pins 160 may auto 
matically charge the battery 155 attached to the radio 100 
upon creating contact with the conductive pins 160 , using 
proper charge current . The mobile mount 110 and / or radio 
100 self - regulate the charging of the battery 155 by moni 
toring battery voltage and capacity . In one example , the 
processing unit 305 monitors the battery voltage at the 
battery terminal 310a and transmit this information periodi 
cally to the mobile mount 110 via the conductive pins 160 . 
The mobile mount can automatically terminate the charging 
of the battery 155 upon reaching a rated terminal voltage at 
the battery 155. Continuous charging can damage the bat 
teries and render the batteries unfit for use . As such , moni 
toring of the battery charge is necessary to maintain the 
longevity of battery use . 
[ 0064 ] In one implementation , the radio 100 may provide 
battery information to the mobile mount 110. The mobile 
mount 110 then determines a charging mode based on the 
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short pins 710 provides a fail - safe mechanism for ensuring 
that the radio 100 is properly docked . If less than all of the 
short pins are engaged while mounted , the radio 100 and / or 
the mobile mount may indicate an error . Having two short 
pins 710 also provides a dual redundant aspect in the event 
one of the short pins 710 fails . For example , if one pin fails 
to indicate that the radio 100 is mounted or unmounted , the 
user will be notified of the failure to fully engage . In such a 
case , the user can override the failure and rely on the 
working short pin 710 . 

Mobile Mount Battery Charger 
a 

type of battery 155. For example , the radio 100 may provide 
information , via the conductive pins 160 , to the mobile 
mount 110 identifying a type of battery ( e.g. , Li - ion , NiCd , 
NiMH ) , a charge held , a charge state , a peak load current , a 
charge time , etc. Based on the information , the mobile 
mount can regulate the charging of the battery 155 using 
different charging modes ( e.g. , a trickle - charge mode , a 
constant - voltage mode , a constant - current mode , and a top 
off mode ) , and varying the charging current and / or voltage . 
In another implementation , the mobile mount 110 deter 
mines the type of battery by identifying an electrical signa 
ture based on voltage properties of known battery types . 
[ 0065 ] In one implementation , the conductive pins 160 
and ECR 315 connection brings functionality and / or control 
to the radio 100 and mobile mount 110 using the plurality of 
long pins 715. Each of the long pins 715 has a direct 
connection to multiple physical components of the mobile 
mount 110 and radio 100. As such , the long pins 715 are 
utilized to transmit power , GPS data , RF signals , and dis 
crete data . The short pin 710 can provide a signal to the radio 
100 and the mobile mount 110. For example , when the short 
pin 710 of the conductive pins 160 engages with the ECR 
315 , the radio 100 and / or the mobile mount receives a logic 
signal voltage level indicating that the radio 100 has been 
mounted to the mobile mount 110. Upon indication of the 
mount , functionality of the mobile mount 110 and / or the 
radio 100 changes to the default mounted function . The 
advantage of using the short pin 710 to indicate the mount , 
is that the ECR 315 of the radio 100 may not be fully 
engaged with the conductive pins 160. By using the short pin 
710 , full engagement of the ECR 315 to the conductive pins 
160 is ensured . In an alternative embodiment , the radio 100 
and / or the mobile mount receive a logic signal voltage level 
indicating that the radio 100 has been mounted to the mobile 
mount 110 via one or more of the long pins 715 . 
[ 0066 ] In another implementation , disengagement of the 
short pin 710 of the conductive pins 160 from the ECR 315 
triggers a processor interrupt , or other hardware detection , 
for both or either of the radio 100 and the mobile mount 110 . 
In this manner , when the short pins 710 on both sides of the 
conductive pins 160 are connected to the radio 100 , a signal 
indicates that the radio 100 is mounted to the mobile mount 
110. This configuration ensures that the processing unit 305 
and / or the CPU or processor of the mobile mount 110 are 
interrupted after the short pins 710 on both ends of the 
conductive pins 160 are connected and / or disconnected . 
[ 0067 ] In another implementation , the short pin 710 func 
tions to inform the processing unit 305 and the CPU or 
processor of the mobile mount 110 that the long pins 715 
have connected , and the radio 100 is mounted . In a similar 
manner , the short pin 710 will be the first to disconnect and 
provide a preliminary warning or process interrupt caused 
by the undocking event which will allow the processing unit 
305 and the CPU or processor to complete communications 
during the undocking process . As illustrated in FIG . 7 , there 
can be two short pins 710 , one associated with each of the 
two arrays of conductive pins 160. Separating the short pins 
710 by a distance on the conductive pins 160 aids in 
accounting for situations in which the radio 100 is docked or 
undocked in a slightly sideways or torqued manner . In such 
a case , the pins may not be uniformly coupled / decoupled . 
Having the short pins 710 on only one end of the conductive 
pins 160 may therefore provide an inaccurate indication of 
the connection status of the other pins . Thus , having two 

[ 0068 ] FIG . 8 is a front plan view of a portion of the radio 
100 and mobile mount 110 , with magnified view of a spare 
battery 115 attached to a battery charger 140 on the mobile 
mount . As described briefly above , the mobile mount 110 
includes the battery charger 140 for charging a spare battery 
115. In one embodiment , the battery charger 140 includes a 
battery connector plug rotatably attached to the spare battery 
connection receptacle 310b of the spare battery 115. In 
another embodiment , the battery connector plug and the 
battery connection receptacle 310b include one of a solder 
cup or printed circuit board termination . The battery con 
nector plug and the spare battery connection receptacle 310b 
are connected with up to 15 psi of pressure maintaining a 
connection between contacts . The pressure is generated by a 
spring loaded contact and a twist - lock mating mechanism 
that physically secures the spare battery 115 to both the radio 
100 and mobile mount 110 , via the battery charger 140. The 
connectors ensure proper direction of charging current flow 
into the battery . 
[ 0069 ] The connector includes conductive contacts 
between the battery 155 and the radio 100 by which the 
battery 155 can supply power to the radio 100. The battery 
connector plug and the spare battery connection receptacle 
310b also include conductive contacts between the spare 
battery 115 and the mobile mount 110 by which the mobile 
mount 110 can supply the spare battery 115 with power to 
charge the spare battery 115. The battery connector plug and 
the spare battery connection receptacle 310b also provide a 
ruggedized seal connection between the spare battery 115 
and the mobile mount 110 , making the connection substan 
tially water proof and shock proof . 
[ 0070 ] The mobile mount 110 battery charger 140 can 
self - regulate the charging of the spare battery 115 by moni 
toring voltage and capacity . In one example , the mobile 
mount 110 monitors the spare battery 115 voltage at the 
battery terminal 310a . The mobile mount automatically 
terminates the charging of the spare battery 115 upon 
reaching a rated terminal voltage at the spare battery 115. In 
another implementation , the mobile mount 110 determines 
spare battery 115 information based on the load of the spare 
battery 115 , and based on transmitting varying currents to 
the spare battery 115. The mobile mount 110 can then 
determine a charging mode based on the battery information . 
In another example , the user may select a type of battery or 
provide battery information to the mobile mount 110 via the 
control panel 120 and / or keypad 210. The battery informa 
tion may identify a type of battery ( e.g. , Li - ion , NiCd , 
NiMH ) , a charge held , a charge state , a peak load current , a 
charge time , etc. Based on the information , the battery 
charger 140 can regulate the charging of the spare battery 
115 using different charging modes ( e.g. , a trickle - charge 
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mode , a constant - voltage mode , a constant - current mode , 
and a top - off mode ) , and varying the charging current and / or 
voltage . 
[ 0071 ] FIG.9A is a front left perspective view of the radio 
100 attached to the mobile mount 110 , illustrating a first step 
for attaching the spare battery 115 to the battery charger 140 . 
FIGS . 9B and 9C are substantially similar , and are provided 
FIG . 9A to illustrate three steps for attaching the spare 
battery 115 to the battery charger 140 of the mobile mount 
110. The steps illustrated are examples . Other implementa 
tions are contemplated , including battery orientation , battery 
attachment , and connection . For example , FIG . 9A illus 
trates a first step of attaching the spare battery 115 where the 
spare battery 115 is oriented substantially horizontal . In 
other embodiments , the spare battery 115 orientation of the 
first step may be vertical , or the orientation may be deter 
mined by the user for ease of access . 
[ 0072 ] FIG . 9A shows the first step to attaching the spare 
battery 115 to the battery charger 140. The user orients the 
spare battery 115 such that the threads of a connection port 
will allow the spare battery 115 to be flush with the battery 
charger 140. FIG . 9B shows the spare battery 115 as flush 
with the battery charger 140. The user can then proceed to 
rotate the spare battery 115 to achieve a locked position with 
the battery charger 140. FIG.9C shows the spare battery 115 
in a locked position . In this example , the spare battery 115 
is rotated clock - wise by 90 degrees to fully lock with the 
battery charger 140 . 

exposed to a life cycle of environmental stresses ; ( iv ) 
Identify deficiencies , shortcomings , and defects in equip 
ment design , materials , manufacturing processes , packaging 
techniques , and maintenance methods ; and ( v ) Demonstrate 
compliance with contractual requirements . In one imple 
mentation , the tactical multi - band radio system 200 , and its 
constituent components , are designed and produced in com 
pliance with MIL - STD - 810 . 
[ 0076 ] Information and signals disclosed herein may be 
represented using any of a variety of different technologies 
and techniques . For example , data , instructions , commands , 
information , signals , bits , symbols , and chips that may be 
referenced throughout the above description may be repre 
sented by voltages , currents , electromagnetic waves , mag 
netic fields or particles , optical fields or particles , or any 
combination thereof . 
[ 0077 ] The various illustrative logical blocks , and algo 
rithm steps described in connection with the embodiments 
disclosed herein may be implemented as electronic hard 
ware , computer software , or combinations of both . To 
clearly illustrate this interchangeability of hardware and 
software , various illustrative components , blocks , and steps 
have been described above generally in terms of their 
functionality . Whether such functionality is implemented as 
hardware or software depends upon the particular applica 
tion and design constraints imposed on the overall system . 
Skilled artisans may implement the described functionality 
in varying ways for each particular application , but such 
implementation decisions should not be interpreted as caus 
ing a departure from the scope of the present disclosure . 
[ 0078 ] The techniques described herein may be imple 
mented in hardware , software , firmware , or any combination 
thereof . Such techniques may be implemented in any of a 
variety of devices such as general purposes computers , 
wireless communication device handsets , or integrated cir 
cuit devices having multiple uses . Any features described as 
devices or components may be implemented together in an 
integrated logic device or separately as discrete but interop 
erable logic devices . If implemented in software , the tech 
niques may be realized at least in part by a computer 
readable data storage medium comprising program code 
including instructions that , when executed , performs one or 
more of the methods described above . The computer - read 
able data storage medium may form part of a computer 
program product , which may include packaging materials . 
The computer - readable medium may comprise memory or 
data storage media , such as random access memory ( RAM ) 
such as synchronous dynamic random access memory 
( SDRAM ) , read - only memory ( ROM ) , non - volatile random 
access memory ( NVRAM ) , electrically erasable program 
mable read - only memory ( EEPROM ) , FLASH memory , 
magnetic or optical data storage media , and the like . The 
techniques additionally , or alternatively , may be realized at 
least in part by a computer - readable communication medium 
that carries or communicates program code in the form of 
instructions or data structures and that can be accessed , read , 
and / or executed by a computer , such as propagated signals 

Other Considerations 

[ 0073 ] As used herein , the term “ channel frequency selec 
tion ” refers to switching the radio to difference frequency 
channels . The term “ push - to - talk switch ” or “ PTT switch ” 
refers to a switch or button that the user triggers to talk , and 
releases to listen . The term “ waveform selection ” may refer 
to selecting and switching the waveform or mode of the 
radio . The term “ emergency alert ” may refer to the user's 
ability to send a priority emergency alert to a specific 
end - user . For example , the end - user may be a radio or 
dispatch center . Emergency alerts may have priority over all 
other calls . 
[ 0074 ] As used herein , the term “ ruggedized ” refers to an 
article specifically designed to operate reliably in harsh 
usage environments and conditions , such as strong vibra 
tions , extreme temperatures , and wet or dusty conditions . 
The term also refers to a design of the article for the type of 
rough use typified by these conditions , not just in the 
external housing but also in the internal components and 
cooling arrangements as well . 
[ 0075 ] MIL - STD - 810 , Environmental Engineering Con 
siderations and Laboratory Tests , is a United States Military 
Standard that emphasizes tailoring an equipment's environ 
mental design and test limits to the conditions that it will 
experience throughout its service life , and establishing 
chamber test methods that replicate the effects of environ 
ments on the equipment rather than imitating the environ 
ments themselves . The MIL - STD - 810 test series are 
approved for use by all departments and agencies of the 
United States Department of Defense ( DoD ) . The standard's 
guidance and test methods are intended to : ( i ) Define envi 
ronmental stress sequences , durations , and levels of equip 
ment life cycles ; ( ii ) Be used to develop analysis and test 
criteria tailored to the equipment and its environmental life 
cycle ; ( iii ) Evaluate equipment's performance when 

a 

or waves . 

[ 0079 ] The various illustrative blocks , modules , and cir 
cuits described in connection with the implementations 
disclosed herein may be implemented or performed with one 
or more processors , such as one or more digital signal 
processors ( DSPs ) , general purpose microprocessors , an 
application specific integrated circuits ( ASICs ) , field pro 
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grammable logic arrays ( FPGAs ) , or other equivalent inte 
grated or discrete logic circuitry . Such a processor may be 
configured to perform any of the techniques described in this 
disclosure . A general purpose processor may be a micropro 
cessor ; but in the alternative , the processor may be any 
conventional processor , controller , microcontroller , or state 
machine . A processor may also be implemented as a com 
bination of computing devices , e.g. , a combination of a DSP 
and a microprocessor , a plurality of microprocessors , one or 
more microprocessors in conjunction with a DSP core , or 
any other such configuration . Accordingly , the term “ pro 
cessor , " as used herein may refer to any of the foregoing 
structure , any combination of the foregoing structure , or any 
other structure or apparatus suitable for implementation of 
the techniques described herein . In addition , in some 
aspects , the functionality described herein may be provided 
within dedicated software or hardware configured for encod 
ing and decoding , or incorporated in a combined video 
encoder - decoder ( CODEC ) . Also , the techniques could be 
fully implemented in one or more circuits or logic elements . 
[ 0080 ] The techniques of this disclosure may be imple 
mented in a wide variety of devices or apparatuses , includ 
ing a wireless handset , an integrated circuit ( IC ) or a set of 
ICs ( e.g. , a chip set ) . Various components , or units are 
described in this disclosure to emphasize functional aspects 
of devices configured to perform the disclosed techniques , 
but do not necessarily require realization by different hard 
ware units . Rather , as described above , various units may be 
combined in a codec hardware unit or provided by a col 

lection of inter - operative hardware units , including one or 
more processors as described above , in conjunction with 
suitable software and / or firmware . 
[ 0081 ] Although the foregoing has been described in con 
nection with various different embodiments , features or 
elements from one embodiment may be combined with other 
embodiments without departing from the teachings of this 
disclosure . However , the combinations of features between 
the respective embodiments are not necessarily limited 
thereto . Various embodiments of the disclosure have been 
described . These and other embodiments are within the 
scope of the following claims . 
What is claimed is : 
1. A handheld radio for bidirectional field communication , 

comprising : 
a housing ; 
a half - duplex transceiver arranged in the housing and 

configured to transmit and receive signals in a com 
munication channel over a radio network ; and 

a first push - to - talk ( PTT ) switch and a second PTT switch 
each independently configured to switch between a 
voice reception mode and a voice transmission mode , 
wherein the first PTT switch is located on a left side of 
the housing and the second PTT switch is located on a 
right side of the housing , and wherein the first and 
second PTT switches are independently operable to 
actuate the transmission of radio signals in the com 
munication channel via the half - duplex transceiver . 

a 


