
(12) STANDARD PATENT (11) Application No. AU 2015301523 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Battery charger status control system and method 

(51) International Patent Classification(s) 
H02J 7/00 (2006.01) 

(21) Application No: 2015301523 (22) Date of Filing: 2015.08.14 

(87) WIPO No: W016/025861 

(30) Priority Data 

(31) Number (32) Date (33) Country 
62/037,380 2014.08.14 US 

(43) Publication Date: 2016.02.18 
(44) Accepted Journal Date: 2018.07.05 

(71) Applicant(s) 
Schumacher Electric Corp.  

(72) Inventor(s) 
Butler, Brian F.;Nguyen, Linh;Clarke, Patrick;Whiting, John 

(74) Agent / Attorney 
Pizzeys Patent and Trade Mark Attorneys Pty Ltd, PO Box 291, WODEN, ACT, 2606, AU 

(56) Related Art 
US 20110258112 Al 
US 20140088827 Al



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 

International Bureau 
(10) International Publication Number 

(43) International Publication Date W O 2016/025861 Al 
18 February 2016 (18.02.2016) W IPO I PCT 

(51) International Patent Classification: (74) Agent: TOMSA, Michael S.; McAndrews, Held & Mal
H02J 7/00 (2006.01) loy, Ltd., 500 W. Madison, 34th Floor, Chicago, Illinois 

(21) International Application Number: 60661 (US).  

PCT/US2015/045323 (81) Designated States (unless otherwise indicated, for every 

) .a kind of national protection available): AE, AG, AL, AM, 
(22) International Filng Date: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 

14 August 2015 (14.08.2015) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, 

HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 
(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, 

(30) Priority Data: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, 

62/037,380 14 August 2014 (14.08.2014) US PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, 
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 

(71) Applicant: SCHUMACHER ELECTRIC CORP. TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  
[US/US]; 801 Business Center Drive, Mount Prospect, 
Illinois 60056 (US). (84) Designated States (unless otherwise indicated, for every 

kind of regional protection available): ARIPO (BW, GH, 
(72) Inventors: BUTLER, Brian F.; c/o Schumacher Electric GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, 

Corp., 800 Business Center Drive, Mount Prospect, Illinois TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, 
60056 (US). NGUYEN, Linh; c/o Schumacher Electric TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, 
Corp., 800 Business Center Drive, Mount Prospect, Illinois DK, EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
60056 (US). CLARKE, Patrick; 36W074 Fieldcrest LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 
Drive, St. Charles, Illinois 60175 (US). WHITING, John; SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
19N055 W. Woodview Parkway, Hampshire, Illinois GW, KM, ML, MR, NE, SN, TD, TG).  
60140 (US).  

[Continued on next page] 

(54) Title: BATTERY CHARGER STATUS CONTROL SYSTEM AND METHOD 

(57) Abstract: A battery charging sys
tem comprising a battery charger con

108 figured to deliver power to a re
100 chargeable battery, wherein the battery 

charger comprises a wireless data trans
ceiver; and a remote server communicat
ively coupled to the battery charger 

108a 108b through a network via said wireless data 
transceiver and configured to commu

. .-.-.-.-.-.-.- nicate one or more battery charge para
meters or battery charger control com
mands between the battery charger and a 
remotely situated portable user device.  

Communication 
... > Network 

106 

Figure la



W O 20 16/025861 A 1l II |II |||lIII lll||II|I |||I|I|I |||||I||||||||I ||I|||||||I|||||||||I 
Published: 

- with international search report (Art. 21(3))



WO 2016/025861 PCT/US2015/045323 

BATTERY CHARGER STATUS CONTROL SYSTEM AND METHOD 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to U.S. Provisional Patent Application No. 62/037,380 

by Brian F. Butler et al., filed on August 14, 2014 and entitled "Battery Charger Status Control 

System and Method." U.S. Provisional Patent Application No. 62/037,380 is hereby incorporated by 

reference in its entirety.  

TECHNICAL FIELD 

[0002] The present invention relates to battery chargers and battery charger systems. More 

specifically, the present invention relates to systems, methods, and apparatuses for remotely 

monitoring or controlling a battery booster or charger.  

BACKGROUND 

[0003] Various types of battery chargers are known in the art. Generally, an automobile 

battery charger converts a 120-volt (V), 60-Hz AC-line, to a 12-volt DC output through a power 

transformer, a bridge rectifier, and a filter. The power transformer generally comprises two separate 

windings that are magnetically coupled to each other. The first winding is connected to the 120V AC

line and the second winding is connected to the bridge rectifier. Through the selection of an 

appropriate turn ratio, the AC-line voltage is stepped down to a 12-volt AC-line output. The bridge 

rectifier converts this stepped down AC-line output to a rectified output. Further, eliminating any 

time-varying magnitudes of the rectified output through a filter, the output of the battery charger may 

be stabilized and thereby suitable for charging a battery.  

[0004] For example, commonly owned U.S. Patent No. 7,528,579 discloses a high frequency 

battery charger that includes a converter, drive logic, and control logic, while U.S. Patent No.  

8,237,412 discloses a method of charging a battery whereby the charging current is alternated 

between non-zero DC charging current levels. As battery chargers increase in sophistication, 

additional features have been implemented. For example, commonly owned U.S. Patent No.  

8,576,899 discloses a voltage detection system that automatically determines the nominal voltage 

(e.g., 6 volt or 12 volt) of the battery connected to its battery charger terminals and charges the 

battery as a function of the detected nominal voltage irrespective of the nominal voltage selected by a 

user. Further, commonly owned U.S. Patent No. 8,576,899 discloses a hybrid battery charger that 
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includes a linear battery charging circuit for providing vehicle starting current and battery charging 

and a high frequency battery charging circuit that provides battery charging current. Battery chargers 

may, in addition to charging a battery, provide protective and safety features. For example, 

commonly owned U.S. Patent No. 7,834,593 discloses a protection system and method for detecting a 

thermal runaway condition in a battery during charging in order to protect the battery when such a 

thermal runaway condition has been detected.  

[0005] Such battery charger may further provide a display to output the status of the battery or 

the battery charge. However, because the battery charger must typically be coupled to the battery that 

is being charged, such as coupling a vehicle to a battery charger in a garage, the user cannot remotely 

monitor or control the battery charger. Thus, despite the prior attempts to improve battery chargers, a 

need exists for a system, method, and apparatus for remotely monitoring or controlling a battery 

charger.  

SUMMARY OF THE INVENTION 

[0006] The present disclosure is directed to a system, method, and apparatus for remotely 

monitoring or controlling a battery charger.  

[0007] According to a first aspect of the present invention, a battery system comprises: a 

battery charger configured to charge a battery in a vehicle, wherein the battery charger comprises a 

wireless data transceiver; and a remote server communicatively coupled with the battery charger over 

a communication network via said wireless data transceiver, wherein the remote server communicates 

one or more parameters of the battery charger or the battery from said battery charger to a remotely 

situated, portable user device.  

[0008] According to a second aspect of the present invention, a battery charger comprises: a 

charger circuit for selectively charging a battery using one or more charging modes; a set of output 

terminals connected to said charger circuit and configured to couple with the battery; a sensor, the 

sensors detecting one or more parameters of the battery charger or the battery; a wireless data 

transceiver; and a processor operatively couple with each of said charger circuit, said voltage sensor, 

and said wireless data transceiver, wherein said battery charger is communicatively coupled with a 

remote server over a communication network via said wireless data transceiver, wherein said battery 

charger transmits said one or more parameters said battery charger to a remotely situated, portable 

user device.  
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[0009] According to a third aspect of the present invention, a battery charger management 

system comprises: processing circuitry; and a communication interface communicatively coupled 

with one or more remotely situated battery chargers and one or more remotely situated, portable user 

devices over a communication network, wherein said one or more remotely situated battery chargers 

are configured to charge a battery in a vehicle, wherein the communication interface receives one or 

more parameters of said one or more remotely situated battery chargers or the battery from said 

battery charger, wherein the communication interface communicates said one or more parameters of 

said one or more remotely situated battery chargers to said remotely situated, portable user device.  

[0010] In certain aspects, the portable user device is a mobile phone.  

[0011] In certain aspects, the remote server communicates a control command from said 

remotely situated, portable user device to said battery charger.  

[0012] In certain aspects, the control command instructs the battery charger to perform at 

least one of: (1) charge the battery; (2) stop charging the battery; and (3) reset the battery charger.  

[0013] In certain aspects, the control command instructs the battery charger to jump start the 

vehicle.  

[0014] In certain aspects, the battery charger comprises a Global Positioning System (GPS) 

transmitter. The GPS transmitter may generate positional data, said positional data being 

communicated from said battery charger to said remotely situated, portable user device.  

[0015] In certain aspects, the battery charger employs a predetermined charging mode based 

at least in part on a user input at said remotely situated, portable user device.  

[0016] In certain aspects, the user input indicates a battery type or the battery's nominal 

voltage.  

[0017] In certain aspects, the battery charger is integrated with a vehicle.  

[0018] In certain aspects, the communication interface (1) receives a control command from 

one of said one or more remotely situated, portable user devices and (2) instructs one of said one or 

more remotely situated battery chargers to perform at least one of (i) charge the battery, (ii) stop 

charging the battery, (iii) reset the battery charger, and/or (iv) jump start the vehicle.  

DESCRIPTION OF THE DRAWINGS 

[0019] These and other advantages of the present invention will be readily understood with 

reference to the following specifications and attached drawings wherein: 
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[0020] Figure la illustrates an exemplary battery charging system and network configured to 

facilitate monitoring and controlling a remote battery.  

[0021] Figure lb illustrates an exemplary smart battery charger block diagram configured for 

use with a battery charging system.  

[0022] Figure 2 illustrates a flow diagram depicting an example battery charging system 

protocol.  

[0023] Figure 3 illustrates an example auto-detection algorithm.  

[0024] Figure 4 illustrates a flow diagram depicting an example battery charging protocol.  

[0025] Figure 5a illustrates an exemplary interface device quick start page.  

[0026] Figure 5b illustrates an exemplary interface device user registration page.  

[0027] Figure 5c illustrates an exemplary interface device battery configuration page.  

[0028] Figure 5d illustrates an exemplary interface device home page.  

[0029] Figure 5e illustrates an exemplary interface device detailed battery charger page.  

[0030] Figure 5f illustrates an exemplary interface device detailed battery page.  

DETAILED DESCRIPTION 

[0031] Preferred embodiments of the present invention will be described hereinbelow with 

reference to the accompanying drawings. In the following description, well-known functions or 

constructions are not described in detail because they may obscure the invention in unnecessary 

detail. The present invention relates to a system, method, and apparatus for remotely monitoring or 

controlling a battery or a battery charger. For this disclosure, the following terms and definitions shall 

apply: 

[0032] As used herein, the word "exemplary" means "serving as an example, instance, or 

illustration." The embodiments described herein are not limiting, but rather are exemplary only. It 

should be understood that the described embodiments are not necessarily to be construed as preferred 

or advantageous over other embodiments. Moreover, the terms "embodiments of the invention," 

"embodiments," or "invention" do not require that all embodiments of the invention include the 

discussed feature, advantage, or mode of operation.  

[0033] The terms "communicate" and "communicating" as used herein, include both 

conveying data from a source to a destination and delivering data to a communications medium, 

system, channel, network, device, wire, cable, fiber, circuit, and/or link to be conveyed to a 

destination. The term "communication" as used herein means data so conveyed or delivered. The 
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term "communications" as used herein includes one or more of a communications medium, system, 

channel, network, device, wire, cable, fiber, circuit, and/or link.  

[0034] The terms "coupled," "coupled to," and "coupled with" as used herein, each mean a 

relationship between or among two or more devices, apparatuses, files, circuits, elements, functions, 

operations, processes, programs, media, components, networks, systems, subsystems, and/or means, 

constituting any one or more of: (i) a connection, whether direct or through one or more other 

devices, apparatuses, files, circuits, elements, functions, operations, processes, programs, media, 

components, networks, systems, subsystems, or means; (ii) a communications relationship, whether 

direct or through one or more other devices, apparatuses, files, circuits, elements, functions, 

operations, processes, programs, media, components, networks, systems, subsystems, or means; 

and/or (iii) a functional relationship in which the operation of any one or more devices, apparatuses, 

files, circuits, elements, functions, operations, processes, programs, media, components, networks, 

systems, subsystems, or means depends, in whole or in part, on the operation of any one or more 

others thereof.  

[0035] The term "data" as used herein means any indicia, signals, marks, symbols, domains, 

symbol sets, representations, and any other physical form or forms representing information, whether 

permanent or temporary, whether visible, audible, acoustic, electric, magnetic, electromagnetic, or 

otherwise manifested. The term "data" is used to represent predetermined information in one physical 

form, encompassing any and all representations of corresponding information in a different physical 

form or forms.  

[0036] The term "database" as used herein means an organized body of related data, 

regardless of the manner in which the data or the organized body thereof is represented. For example, 

the organized body of related data may be in the form of one or more of a table, map, grid, packet, 

datagram, frame, file, email, message, document, report, list, or in any other form.  

[0037] The term "network" as used herein includes both networks and inter-networks of all 

kinds, including the Internet, and is not limited to any particular network or inter-network.  

[0038] The term "processor" as used herein means processing devices, apparatuses, programs, 

circuits, components, systems, and subsystems, whether implemented in hardware, tangibly embodied 

software, or both, and whether or not it is programmable. The term "processor" as used herein 

includes, but is not limited to, one or more computing devices, hardwired circuits, signal-modifying 

devices and systems, devices and machines for controlling systems, central processing units, 
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programmable devices and systems, field-programmable gate arrays, application-specific integrated 

circuits, systems on a chip, systems comprising discrete elements and/or circuits, state machines, 

virtual machines, data processors, processing facilities, and combinations of any of the foregoing.  

[0039] Figure la illustrates a battery charging system and network configured to facilitate 

monitoring and controlling of a remote battery (e.g., battery 104) and/or remote battery charger (e.g., 

smart battery chargers 102). As illustrated, the battery charging system 100 may comprise a 

communication network 106 (e.g., the Internet) that is communicatively coupled, via one or more 

data transmission devices, with, for example, a battery management server 108, one or more smart 

battery chargers 102, and one or more interface devices 110. In certain aspects, the battery 

management server 108 may be configured to receive data and, therefore, may be communicatively 

coupled with one or more non-transitory data storage devices 108b.  

[0040] The one or more smart battery chargers 102 and/or associated functionality may be 

removably coupled with a vehicle (e.g., via the vehicle's starting battery), or integral with the vehicle.  

For example, a smart battery charger 102, or other battery monitoring system, may be removably 

coupled to a vehicle via a pair of battery clamps. Conversely, the smart battery charger 102 may be 

fixedly attached or integral with the vehicle (e.g., via a bolt and ring terminals), or as part of the 

vehicle's factory electrical system. Accordingly, a system in accordance with an aspect of the present 

disclosure may be provided in an aftermarket form configured for use with existing vehicles, or 

integral with a vehicle as an original equipment manufacturer (OEM) component or feature. In lieu of 

clamps, charger cables may be fixedly coupled to the battery 104 and configured to quick connect to 

smart battery chargers 102 (e.g., using quick connects/disconnect connectors). In certain instances, 

the quick connect connectors may not be compatible with different devices. For example, a battery 

maintainer (a/k/a trickle charger) may use a first type of connector, while a battery booster may use a 

second type of connector. Such issues are common between different manufacturers. Due to the 

inconvenience of disconnecting and reconnecting the fixedly coupled connections, it may be 

advantageous to use a charger cable that fixedly couples to the battery 104 at one end, but provides a 

plurality of different connectors at the second end. For example, the first end may be fixedly coupled 

to a battery 104 battery terminal through the ring terminals, while the second end may be provided 

with two connecters, namely (1) an EC5 (male) connector configured to couple with an EC5 (female) 

connector of the battery booster and (2) a second (male) connector configured to couple with a second 

(female) connector of a battery charger/maintainer (e.g., smart battery charger 102). One or more end 

6



WO 2016/025861 PCT/US2015/045323 

caps may be further provided to protect the unused connector from dirt and debris. Such a charger 

cable would be of particular use for vehicles that are not often used and typically require jump 

starting. While two connectors are described, such a charger cable need not be limited to two 

connectors, nor should it be limited to the example connector types described.  

[0041] The battery management server 108 may be cloud hosted and communicatively 

coupled with the one or more interface devices 110 and/or one or more smart battery chargers 102 

using, for example, a surface-mount module that enables a Platform-as-a-Service (PaaS) for 

connected products. Communication may be facilitated using, for example, an Arrayent Connect 

Module ("ACM") and Arrayent Connect 900/868 Serial Protocol. The Arrayent Connect 900/868 

Serial Protocol employs 5 types of messages, each message type having 5 fields. Baud rate for 

communication is adjustable from 2400 to 115200, the default being 38400.The message types and 

fields are: (1) SYNC - one byte long and always 0xD9; (2) TYPE - specifies the type of message, 

which may include Response, Connection Status, Time Data, Single Attribute Message, Multi

Attribute Message; (3) LEN - the length in bytes of the DATA and CSUM fields, the DATA field is 

variable and the CSUM is 1 byte; (4) DATA - the payload of the message, the maximum length is 

100 bytes; and (5) CSUM - the negative sum of all previous bytes except SYNC. The Response 

message may be used as acknowledgement of received messages. The Connection Status message 

represents the connection status between the ACM and the cloud. The Time Data message represents 

the Time information available to microcontroller from cloud. The Single Attribute Message is a 

message that has only one key-value pair. The Multi-Attribute Message is a message that has multiple 

key-value pairs.  

[0042] The one or more non-transitory data storage devices may be used to provide additional 

data, or to update data, as needed (e.g., periodically, or as a real-time data feed). The data 

transmission device may be a wireless data device, such as a wireless transceiver, a wired connection, 

or a combination thereof. For example, the smart battery charger 102 may wirelessly communicate 

with a wireless transceiver 112 (e.g., Wi-Fi router and/or modem), which, in turn, may be wiredly 

coupled to a network. Example interface devices 110 include desktop computers and mobile devices, 

such as smart phones (i.e., mobile phones with more advanced computing capability and connectivity 

than basic feature phones), tablet computers, laptop computers, etc. The smart battery charger 102 

may be a portable battery charger, such as a battery booster (e.g., having a larger internal battery 
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configured to start, or charge, a vehicle or device without being coupled to an AC power source).  

Such battery boosters are also called jump starters.  

[0043] While the communication network 106 is illustrated as a single network, one of skill in 

the art would recognize that one or more communication networks might be used to facilitate 

communication between the various components of the battery charging system 100. In certain 

embodiments, the one or more interface devices 110 may be configured to communicate directly with 

the one or more smart battery chargers 102. Further, the data transmission device may employ an 

encrypted communication channel, such as Transport Layer Security and Secure Sockets Layer, to 

communicate data between, for example, one or more smart battery chargers 102, the battery 

management server 108 and the one or more interface devices 110. Thus, the communication channel 

may employ one or more encryption methods, such as hashing, symmetric cryptography, and 

asymmetric cryptography.  

[0044] The battery management server 108 may be used to facilitate, gather, generate, and/or 

manage data reflecting one or more parameters of the one or more smart battery chargers 102 and/or 

battery 104, while also facilitating two-way communication between the one or more interface 

devices 110 and the one or more smart battery chargers 102. An exemplary battery management 

server 108 may comprise a processor (e.g., via computer 108a) configured to perform one or more 

algorithms/protocols and a non-transitory data storage device 108b. The computer 108a may be 

communicatively and operatively coupled with one or more non-transitory data storage devices 108b, 

which may be a non-transitory, computer-readable medium having one or more databases and/or 

computer-executable instructions embodied thereon. The computer-executable instructions, when 

executed by the computer, facilitate various data calculations and protocols employed in facilitating 

monitoring and/or control of the one or more smart battery chargers 102, and for receiving and/or 

transmitting data over the communication network 106 and/or with the one or more interface devices 

110. The non-transitory data storage device 108b may be further configured to store data about one or 

more users, their batteries (i.e., a battery 104 coupled with the smart battery charger 102). For 

example, computer 108a may be configured to track and/or log the performance, location, and/or 

history of a particular smart battery charger 102 or battery 104 in the battery charging system 100.  

[0045] A smart battery charger 102, as disclosed herein, may facilitate both battery charging 

and maintaining functions for a battery 104, such as a 6V/12V automobile battery, with a float mode 

to keep the battery 104 fully charged. The smart battery charger 102 may also be configured to start 
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(a/k/a "boost", "jump", or "jump start") an engine coupled to a battery 104 (e.g., a 6V/12V nominal 

voltage vehicular battery, which may be fully or partially depleted). Example automobile batteries 

include, without limitation, lead-acid batteries (e.g., wet/flooded batteries, calcium-calcium batteries; 

Valve-Regulated, Lead Acid (VRLA) batteries; Gel Cell; and Absorbed Glass Mat (AGM)) and other 

rechargeable batteries, such as lithium ion batteries. The smart battery charger 102 may be configured 

to determine, automatically, different battery chemistry - AGM, gel, lithium ion, etc. The smart 

battery charger 102 may indicate to the user the number of ampere hours put into battery, and/or an 

indication of state of health of battery. For example, if customer inputs a battery size/model number, 

the smart battery charger 102 will know the battery capacity and, therefore, may determine and 

provide the state of health or determine other characteristics of the battery 104.  

[0046] Figure lb illustrates an example smart battery charger 102 for use with a battery 

charging system 100. Specifically, Figure lb illustrates a smart battery charger 102 having a 

processor 128 (e.g., a Central Processing Unit (CPU)) that is operatively coupled to a Read-Only 

Memory (ROM) 118 for receiving one or more instruction sets, to a Random Access Memory (RAM) 

120 having a plurality of buffers for temporarily storing and retrieving information, and to an internal 

data storage device 122 (e.g., a hard drive, such a solid state drive or other non-volatile data storage 

device or other non-volatile data storage device, such as flash memory, including removable memory 

cards). A clock 130 is also coupled to the processor 128 for providing clock or timing signals or 

pulses thereto. Those skilled in the art will understand that the smart battery charger 102 includes one 

or more bus structures for interconnecting its various components. Further, to increase ease of use in 

mobile applications, the various components of a smart battery charger 102 may be housed in a single 

housing.  

[0047] The smart battery charger 102 may further include an input/output interface 126 that 

interfaces the processor 128 with one or more peripheral and/or communicative devices, such as a 

user interface(s) 138, a Global Positioning System (GPS) transmitter 140, a wired link 142, a wireless 

device 144, and a speaker 124, which may be used to signal an alert (e.g., charge complete, error, 

etc.) or other status information. For example, the smart battery charger 102 may be configured to 

modify the charge algorithm based on input (via said input/output interface 126) from user, such as 

battery type, battery size, geographic location of the battery 104/smart battery charger 102, and 

charge history. That is, as a battery ages, the smart battery charger 102 can charge the battery 104 

differently to compensate for the age of the battery 104. In certain aspect, if a wrong setting is entered 
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(e.g., by the user), the smart battery charger 102 may update setting to new setting for the next charge 

cycle.  

[0048] As illustrated, the processor 128 may be operatively coupled to a display device 

114 via a display driver 116. The display device 114 may comprise one or more light emitting diodes 

(LEDs), or a liquid crystal display (LCD) screen. The LCD screen may be an alphanumeric 

segmented LCD display, or a matrix LCD display, such as those used in user devices. In certain 

embodiments, the LCD screen may further provide touch screen functionality to facilitate a user input 

device via a thin layer of sensing circuitry present either beneath the visible portion of display device 

114's surface, or as part of a thin, clear membrane overlying the display device 114 that is sensitive to 

the position of a pen or finger on its surface. In operation, the display driver 116 may receive display 

data from the processor 128 via input/output interface 126 and display that display data via the 

display device 114. For example, interactive LEDs and/or an easy-to-read digital LCD display may 

be provided on the housing to provide the user with status information and/or input capability (e.g., 

via a touch screen). In another example, once an AC supply 148 is connected, a first LED may be 

illuminated to indicate that the smart battery charger 102 is ready to use. When the AC supply 148 is 

connected and the smart battery charger 102 is successfully connected with the communication 

network 106 or wireless transceiver 112, a second LED on the unit may be illuminated. Finally, when 

the DC out 136 is successfully coupled (e.g., clamped, or otherwise electrically coupled) to a battery 

104, a third LED may be illuminated. Rather than employing separate LEDs, a single multi-color 

LED may be employed that changes color depending on the status of the smart battery charger 102.  

[0049] The user interface 138 may be used to enable the user to switch the charging mode, the 

battery type, amperage (e.g., 1A, 10A, 50A, etc.) or another setting. Example user interface(s) 

138 devices may include, for example, physical buttons, physical switches, a digitizer (whether a 

touch pad, or transparent layer overlaying the display device 114), and other input devices. For 

instance, using the digitizer, a user may control or interact with the smart battery charger 102 by 

writing, or tapping on the display device 114 using, a pen, stylus, or finger.  

[0050] The GPS transmitter 140 may be used to track and/or monitor the location of the smart 

battery charger 102 and to relay the location information in the form of positional data (e.g., 

geographic coordinate system data or Internet Protocol (IP) address) to the battery management 

server 108 or another device in battery charging system 100 or via the communication network 106.  

For example, as noted above, the computer 108a may be configured to track the activities, location, 
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and/or charge history of a particular smart battery charger 102 in the battery charging system 100.  

The positional data may also be locally stored to the smart battery charger 102 (e.g., to internal data 

storage device 122) or communicated to an interface device 1 10/battery management server 108 via 

communication network 106.  

[0051] The wireless device 144 may be configured to manage communication and/or 

transmission of signals or data between the processor 128 and another device (e.g., an interface 

device 110 via communication network 106 or directly with an interface device 110) by way of a 

wireless transceiver. The wireless device 144 may be a wireless transceiver configured to 

communicate via one or more wireless standards such as Bluetooth (e.g., short-wavelength, UHF 

radio waves in the ISM band from 2.4 to 2.485 GHz), NFC, Wi-Fi (e.g., IEEE 802.11 standards), etc.  

For example, wireless connectivity (e.g., RF 900MHz or Wi-Fi) may be integrated with the smart 

battery charger 102 to provide remote monitoring and control the smart battery charger 102 via one or 

more interface devices 110, such as smart phones and tablets. As will be discussed below with regard 

to, inter alia, Figures 5a through 5f, the one or more interface devices 110 may provide an articulate 

and user-friendly interface to facilitate control of one or more smart battery chargers 102. That is, via 

a communication network 106 and the battery management server 108, a user may monitor live 

charging status updates, charging conditions, historic data, remotely update software and firmware, 

and stay connected with the smart battery charger 102 manufacturers' news and updates. In fact, the 

various features and/or options available via the user interface 138 may be remotely controlled via the 

one or more interface devices 110. In other words, the user interface 138 may be replicated, or 

otherwise simulated or represented, on an interface device 110. Accordingly, user inputs may be 

received at the user interface 138 (e.g., via a graphical user interface, touch screen, button, switch, 

etc.) and the user input, or other instructions, may communicated to the smart battery charger 102 as 

control data. The control data, when received by at a smart battery charger 102, instruct the smart 

battery charger 102 to take a particular. For example, the control data may instructs one of said one or 

more remotely situated battery chargers to perform one or more functions, such as charge the battery 

104, stop charging the battery 104, reset the smart battery charger 102, boost/jump start the battery 

104, employ one or more charging modes, etc.  

[0052] In certain aspects, an internal cellular modem may be implemented that utilizes 

standards-based wireless technologies, such as 2G, 3G, 4G, code division multiple access (CDMA), 

and Global System for Mobile Communications (GSM), to provide wireless data communication over 
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worldwide cellular networks. An advantage of an internal cellular modem is that there is no reliance 

on a user's local network (e.g., wireless router, modem, etc.), thereby enabling communication 

between the smart battery charger 102 and communication network 106, even in the event of a total 

power failure in a user's location. Further, using said wireless device 144, the smart battery charger 

102 may be configured to download an entirely new charging algorithm wirelessly. In operation, the 

smart battery charger 102 may first download the new charging algorithm into a secondary memory 

(e.g., a flash memory chip) before verifying the data is correct in the secondary memory. Afterwards, 

replace or upgrade an existing algorithm to the new charging algorithm via the main microprocessor, 

without requiring user consent. Indeed, it may be advantageous to force (i.e., push) certain updates 

related to: reliability issues; safety, new battery charging profile, etc.  

[0053] In certain aspects, a wired link 142 may be provided to manage communication and/or 

transmission of signals or data between the processor 128 and another device via, for example, a data 

port (e.g., RS-232, Universal Serial Bus (USB), and/or Ethernet ports) capable of being wiredly 

coupled with another data port 146 positioned outside the smart battery charger 102 housing. For 

example, a USB port may be provided on the charger to facilitate the charging of portable devices.  

The smart battery charger 102 may further comprise a plurality of sensors to provide measurement 

data descriptive of the surrounding environment. For example, the smart battery charger 102 may 

include a temperature or humidity sensor, or be configured to monitor other appliances or devices, 

either directly (e.g., using a sensor) or wirelessly (e.g., using Wi-Fi). For example, the smart battery 

charger 102 may be configured to charge and monitor, in addition to automotive batteries, one or 

more user devices (e.g., cell phones, computers, etc.) being charged by said smart battery charger 

102. Another temperature sensor may be provided to measure the temperature of a battery being 

charged (e.g., a Li-ion battery). As will be discussed, the smart battery charger 102 may further 

include start/stop technology.  

[0054] A power management device 132 may be used to manage power needed to operate the 

smart battery charger 102 (and components thereof) and to charge the battery 104. That is, alternative 

current (AC) power may be drawn from an AC power supply 148, converted to direct current (DC) 

power, and used to charge battery 104. For instance, the smart battery charger 102 may be removably 

coupled with an AC power supply 148 located outside the housing (e.g., a wall outlet) via an AC in 

device 134 and an AC-to-DC converter. The DC power may be output to the battery 104 by way of a 

DC out device 136 (e.g., battery terminal cables/clamps). Thus, power management device 132 and 
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processor 108 may control the charging operation of the battery 104 to provide charging, maintaining, 

and, in certain embodiments, jump starting functionality. Further, power management device 132 and 

processor 128 may facilitate reverse hook-up protection, as well as automatic battery voltage 

detection. While the power management device 132 and processor 128 are illustrated as separate 

components, one of skill in the art would appreciate that power management functionality (e.g., 

battery charging, battery maintaining, etc.) may be provided as a single component that combines the 

functionality of the power management device 132 and processor 128. The smart battery charger 102 

may further comprise alternate power sources, such as a solar panel to enable battery maintaining and 

charging, as well as data monitoring using solar power. For example, solar cells may be used to 

charge or maintain fleet vehicles, such as car dealership fleets, rental cars fleets, etc.  

[0055] The DC power may be further used to charge an internal auxiliary battery 150 (e.g., a 

rechargeable lithium ion battery or lead acid battery for outputting a DC). In operation, when the AC 

power supply 148 is unavailable (e.g., disconnected or out of service), the smart battery charger 102 

may draw the power needed to operate the smart battery charger 102's components from the battery 

104 and/or auxiliary battery 150, thereby enabling the user to determine the status of the smart battery 

charger 102 (and state of charge, or other parameters, of the battery 104) even when AC power 

supply 148 is unavailable (e.g., when a circuit breaker is blown). To that end, the smart battery 

charger 102 may report the AC power supply 148 failure (e.g., as an alert) to the one or more 

interface devices 110 via the communication network 106. The battery charging method or technique 

can be any of a variety of charging techniques including conventional, fast charging, and the like. The 

compact battery charger 102 may be further configured to determine, automatically, different battery 

chemistry (e.g., AGM, gel, lithium ion, etc.) and the battery's nominal voltage. The charging 

characteristics of a battery charger may be configured to match the battery chemistry of the battery to 

be charged. For example, lead acid batteries may be charged with constant power, constant current, 

constant voltage, or combination thereof. Such batteries are known to be charged with both linear as 

well as switched-mode battery chargers. U.S. Patent No. 7,808,211, assigned to the same assignee as 

the assignee of the present invention, discloses an example of a switched-mode battery charger for 

automotive and marine battery applications. Further, commonly owned U.S. Patent No. 8,947,054 

discloses a battery charger and method utilizing alternating DC charging current, while commonly 

owned U.S. Patent No. 8,575,899 discloses a battery charger with automatic voltage detection. A 

suitable example battery booster/charger is disclosed by commonly owned U.S. Patent Serial No.  
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14/826,747 by Brian F. Butler et al, filed August 14, 2015 and titled "Compact Multifunctional 

Battery Booster." 

[0056] As noted above, via a communication network 106 and the battery management server 

108, a user may monitor live charging status updates, charging conditions, and historic data and 

remotely update software and firmware, and stay connected with the smart battery charger 102 

manufacturers' news and updates. The user may further control or adjust the settings of the smart 

battery charger 102 via the interface device 110. Indeed, the interface device 110 may be configured 

to receive and display one or more parameters of the smart battery charger 102 and/or a battery 104 

coupled thereto. For example, the smart battery charger 102 may measure said one or more 

parameters and communicate, via the communication network 106 and the battery management 

server 108, the measured date to the interface device 110 to display charging and connection status 

updates, charging conditions, and control the smart battery charger 102. The smart battery charger 

102 may be configured to report a difference in vehicle load by, for example, constantly monitoring 

battery voltage to detect a draw on auxiliary voltage. For example, a voltage draw may occur when 

leaving the headlights on in vehicle - an on board charger would notify the user of the current draw 

(e.g., an alert to the one or more interface devices 110, such as "lights on", "radio on," etc.). The type 

of draw (e.g., lights, radio, etc.) may be determined by measuring the degree of current draw (e.g., 

number of amperes/volts). For example, the smart battery charger 102 may be programmed (e.g., by 

the user or factory) to recognize a x-ampere or volt draw as a "radio on" condition, while a y-ampere 

or volt draw as a "headlight on" condition, using, for example, a data look up table. The smart battery 

charger 102 may be pre-programmed during setup to facilitate multiple charger/vehicle use, where the 

smart battery charger 102 may indicate to the user when to connect to which vehicle in fleet (e.g., as 

part of a winterized checklist). The one or more parameters may be measured as set forth herein, 

using known techniques, and/or as set forth by, among others, the U.S. patents and printed 

publications described in the background of the invention. The smart battery charger 102 may also 

alert the user when the voltage of the battery 104 drops below a predetermined voltage.  

[0057] Turning to Figure 2, a flow diagram is depicted of an example battery charging system 

protocol 200. Starting at step 202, the battery charging system protocol is initiated. At step 204, a 

measured parameter of the smart battery charger 102 and/or a battery 104 is determined. The smart 

battery charger 102 receives a series of data (e.g., voltage, current, temperature), whereby the smart 

battery charger 102 calculates, inter alia, charge percent, battery health, system run time and other 
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measurement parameters. Example measurement parameters include, for example, battery-charging 

faults (e.g., "No Faults" or a specific fault), battery-charge voltage (volts), battery voltage type, 

battery-charge current (amps), number of charges starting below a predetermined nominal voltage 

(e.g., 6V or 12V), percent charge of battery, charge state type, actual charge time (minutes), battery 

temperature, smart battery temperature, temperature exceeded limit, AC power status, track 

ampere-minutes put into the battery, battery state of health as a percentage (e.g., 0%-100%, 100% 

being best), battery type status, type of battery (e.g., AGM, VRLA, lithium ion, etc.), request ACM 

and gateway radio signal strength, and ACM software version (broadcast on connection only).  

[0058] As step 206, the parameter is communicated to the interface device 110 and displayed 

at step 208. At step 210, the user may provide one or more control commands to the smart battery 

charger 102. For example, the user may include an application control command, reset 

microcontroller (e.g., processor 128), reset nonvolatile memory after changing battery (e.g., ROM 

118 or data storage device 122), host firmware revision, request a dropped message count, download 

checksum for file used for host user controlled software update, download firmware to external flash 

via ACM, request device code, product ID, and power mode, report of device code, product ID, and 

power mode, ACM connection status, and start or stop a given charge.  

[0059] At step 212, the smart battery charger 102 may alert the user to one or more potential 

issues. For example, an integrated speaker or display devices may output an alert (e.g., sound, visual, 

etc.) at step 220 to indicate to the user that there may be an issue with the smart battery charger 102 

and/or a battery 104 (e.g., battery 104 has been disconnected, or cannot be charged). Alternatively, 

the alert may be communicated to the interface device 110 and displayed at step 220. The process 

may be cancelled at step 214, where, if cancelled, the process ends at step 216. Alternatively, the 

process may return to step 204 whereby the one or more parameters are updated (e.g., re

measured/calculated) and the cycle continues. The process may be repeated dynamically (e.g., in real 

time) or in periodic intervals (e.g., every 30 seconds to 5 minutes).  

[0060] The smart battery charger 102 may be configured with an automatic nominal voltage 

detection function whereby the smart battery charger 102 may determine the nominal voltage of the 

battery. For example, the smart battery charger 102 may determine whether a battery is a 12 volt 

battery or 6 volt battery. When presented with 6 volt and 12 volt batteries, the smart battery charger 

102 may determine that the battery is a 12 volt battery (as opposed to a 6 volt battery) if the original 

voltage upon connection of the battery to the battery charger is greater than a first predetermined 
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voltage (e.g., about 7-10 volts, more preferably about 8 volts); otherwise a decision on the battery 

type may not be made until one of a plurality of conditions is met. As a first example, if the battery 

voltage exceeds a second predetermined voltage (e.g., about 9-12 volts, more preferably about 10 

volts) within a predetermined period of time (e.g., within 48 hours, more preferably within about 36, 

most preferably within about 24 hours), the smart battery charger 102 may determine that the battery 

is a 12 volt battery. As a second example, if the battery voltage decreases by a third predetermined 

voltage (e.g., 0.1 or more volts); the smart battery charger 102 may determine that the battery is a 6 

volt battery.  

[0061] Figure 3 illustrates an example auto-detection function algorithm 300 for use with the 

smart battery charger 102. The process starts at step 302, where the smart battery charger 102 

dynamically measures the voltage of the battery 104. If the measured voltage is greater than first 

predetermined value at step 306, then the smart battery charger 102 flags the battery as a 12 volt 

battery at step 312. Otherwise, the process proceeds to the next step.  

[0062] At step 308, the smart battery charger 102 determines whether the measured voltage 

exceeds a second predetermined value within a first predetermined period of time. If the measured 

voltage exceeds the second predetermined value within the first predetermined period of time, then 

the smart battery charger 102 flags the battery 104 as a 12 volt battery at step 312. Otherwise, the 

process proceeds to the next step.  

[0063] At step 316, the smart battery charger 102 charges the battery in accordance with a 

charging protocol for a 12 volt battery.  

[0064] At step 310, the smart battery charger 102 determines whether the measured voltage 

has decreased by a predetermined value within a second predetermined period of time. If the 

measured voltage has decreased by a predetermined value within a second predetermined period of 

time, then the smart battery charger 102 flags the battery as a 6 volt battery at step 318. Otherwise, 

the process proceeds to the next step. At step 320, the smart battery charger 102 charges the battery in 

accordance with a charging protocol for a 6 volt battery. At step 306, the smart battery charger 102 

charges the battery in accordance with a default charging protocol, which may be, for example, the 

protocol for a 6 volt battery.  

[0065] Figure 4 illustrates a flow diagram depicting an example battery charging protocol 

400. As illustrated, upon startup at step 402, the smart battery charger 102 may cycle through 
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multiple modes, including, for example, diagnostic mode 404, soft start mode 406, bulk mode 408, 

absorption mode 410, dI/dT mode 412, maintenance mode, before terminating at step 416.  

[0066] During diagnostic mode 404 the smart battery charger 102 may determine whether one 

or more parameters of the battery 104 deviate from a predetermined operational range (i.e., range in 

which the measured value is acceptable) and/or whether the battery 104 is properly connected. For 

example, if the battery 104 is disconnected, improperly connected, too hot, etc., the smart battery 

charger 102 may not output a charging current to the battery 104.  

[0067] During soft start mode 406, the smart battery charger 102 may output a reduced 

charging current. For example, a soft start mode 406 may be run for a period of time (e.g., 1 to 10 

minutes, more preferably about 2 minutes). During the soft start mode 406, the smart battery charger 

102 charges the battery 104 using a reduced charging current (e.g., about half the maximum charging 

current until the battery reached a predetermined charge percentage). The soft start mode 406 may 

commence if a battery is detected within a predetermined period of time (e.g., I to 10 minutes, more 

preferably about 3 minutes) of auto detect mode, otherwise it starts after the period of time in auto 

detect mode. The charge percentage of the battery 104 may be calculated upon initiation of the soft 

start mode 406.  

[0068] During bulk mode 408, the smart battery charger 102 may output a maximum charging 

current. A bulk mode 408 may be run for a period of time (e.g., 1 to 10 minutes, more preferably 2 

minutes) and commence after soft start mode 406. During the bulk mode 408, the smart battery 

charger 102 charges the battery 104 using a constant maximum current until the battery 104 rises to 

an absorption mode 410 level.  

[0069] During absorption mode 410, the smart battery charger 102 may output a 

predetermined charging current until the battery achieves a predetermined charge percentage.  

Absorption mode 410 begins at the start of dI/dT, which is the rate of change of the charge current (I) 

over time (T). During dI/dT mode 412, for example, the smart battery charger 102 may hold the 

battery voltage constant and wait for the charge current to level off, or at least stop declining, which is 

the preferred over setting a current limit (e.g., 0.5 amps) because certain batteries can draw a greater 

number of amps (e.g., 2 amps or more) even when fully charged. Further, if the smart battery charger 

102 detects that the current has increased, the smart battery charger 102 may conclude that the battery 

104 is in thermal runaway condition. The dI/dT mode 412 may begin if the measured battery voltage 

dips below a predetermined voltage after charging for more than a predetermined period of time (e.g., 
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within 48 hours, more preferably within about 36, most preferably within about 24 hours), or the 

predetermined period of time has elapsed since the last point of progress (voltage increasing), or 

battery voltage is greater than the maximum voltage. This maximum voltage may be the maximum 

voltage for the battery type or the current battery voltage if greater than a predetermined voltage (e.g., 

14.2 volts for a 12 volt battery) and the current battery voltage is not increased within a preceding 

period of time (e.g., the prior 5 to 60 minutes, more preferably the prior 30 minutes). This dI/dT mode 

412 may also end if the charge current drops below a predetermined current (e.g., 100-500mA, more 

preferably about 200-300 mA) and/or the percent charge reaches 100% (or another near capacity 

value). Two other conditions that may terminate the dI/dT mode 412 include, for example, where the 

current increases more than a predetermined current (e.g., about 250 mA) in more than 1 minute and 

where the the current does not decrease within a predetermined period (e.g., about 30 minutes).  

[0070] Turning now to Figures 5a through 5f, various, exemplary interface device 110 user 

interfaces are illustrated. Specifically, Figure 5a illustrates a quick start page 500a, which provides 

instructions to the operator for setting up the smart battery charger 102 and/or linking the interface 

device 110 to one or more smart battery chargers 102, which may be remotely situated. Figure 5b 

illustrates a user registration page 500b whereby a user can enter identifying information about the 

user and the smart battery charger 102 and battery 104 to be monitored and/or controlled. Figure 5c 

illustrates a battery configuration page 500c whereby the user can select the type of battery (e.g., 

standard lead-acid, AGM, Gel Cell, Deep-Cycle, etc.). The user may also select the type of vehicle 

coupled to the battery (e.g., car, vintage car, high performance car, motorcycle, boat/watercraft, 

truck/SUV, snowmobile, RV, lawn-tractors/ATV, etc.). The selections may be selected by, for 

example, tapping the desired selection or a radial icon. Once the selections have been made, the user 

can start charging the battery 104 via the smart battery charger 102 by selecting a "start charging" 

icon 502 via the interface device 110. The smart battery charger 102 will then start charging the 

battery 104 based upon the battery chemistry and nominal voltage of the battery 104. For example, 

lead acid batteries may be charged with constant power, constant current, constant voltage, or 

combination thereof. Such batteries are known to be charged with both linear as well as switched

mode battery chargers. Thus, the user is able to remotely turn on, or off, the smart battery charger 

102. To the extent it is not automatically selected, the user may also select a desired charging 

algorithm. Further, the smart battery charger 102 may be programmed to operate only during 

specified periods (e.g., for a predetermined time, using a timer, or between two predetermined points 
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in time), so as to address, for example, time-based power conservation needs. The charging may also 

be configured to charge based on the current temperature (e.g., as measured by the smart battery 

charger 102) so as to provide temperature sensing-based charging. For example, it may be preferable 

or efficient to charge when cooler at night.  

[0071] Figure 5d illustrates an exemplary home page 500d. The "home" screen may list all 

smart battery chargers 102 connected to the battery charging system 100 or otherwise associated with 

the interface device 110, regardless of location, whereby selection of a desired smart battery charger 

102 (e.g., one to be controlled/monitored by the user) will present to a more detailed screen (e.g., 

Figures 5e and 5f). The various smart battery chargers 102 may also be named and/or accompanied 

by icons (e.g., automobile, motorcycle, etc.) to enable the user to quickly identify a desired smart 

battery charger 102 from a list of smart battery chargers 102.  

[0072] Figure 5e illustrates the various parameters and/or settings for a given battery charger.  

The parameters may include, inter alia, battery 104/smart battery charger 102 status, power 

consumption, advance report, instructions, and news/messages. The smart battery charger 102 may be 

configured to indicate to the user, via the display device 114 or the one or more interface devices 110, 

one or more maintenance reminders. For example, the smart battery charger 102 may be configured 

with liquid level and temperature sensing features, or to monitor the weather through the wireless 

connection (e.g., weather data may be downloaded from the internet or received via a data feed). The 

reminders, or other information, may be displayed to the user, via the display device 114 or the one or 

more interface devices 110, as a scrolling message or a graphical user interface.  

[0073] The interface device 110 may illustrate the connection status for the selected battery 

charger (e.g., notifications, software upgrades, and wireless/wired connection status). For example, 

the interface device 110 may display, for the smart battery charger 102 labeled "Charger 2: Car 1" the 

current charge percentage, the status of the charge (e.g., maintaining, charging, disconnected, etc.), 

the charging amperes, temperature (e.g., the temperature of the battery 104, smart battery charger 

102, etc.), the charging history over a predetermined period of time in the form of the graph or chart.  

[0074] The underlying data may be saved to the smart battery charger 102, battery 

management server 108, battery 104 (e.g., a smart battery), and interface device(s) 110 to provide the 

history over an extended period. The data may be further exported in one or more formatted (e.g., a 

table, graph, spreadsheet, csv, etc.). The connection status may also be provided, whereby the user 

can determine that the AC power supply is connected/available (e.g., via AC status icon 504) and that 
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the charger is connected to the battery (e.g., via battery connection status icon 506). As discussed 

above, the power needed to supply the charger circuitry may be drawn from the battery being charged 

or an internal auxiliary battery.  

[0075] Figure 5f illustrate the battery voltage, battery health (e.g., good, bad, service needed) 

and the battery type (e.g., 12V AGM). For example, the interface device 110 may illustrate that the 

12V AGM battery is currently at 13.2 volts and in good health. The interface device 110 may also 

provide additional information to the user via information icon 508. For example, if the battery is in 

poor help, a user may select the information icon 508 and be directed to the manufacturer's page with 

additional information about the battery 104, or to a retailer that sells suitable replacement external 

batteries 104.  

[0076] The interface device 110 may also provide a control interface whereby the user may 

instruct the smart battery charger 102 to start charging, stop charging, or restart the charging cycle. In 

certain aspects, the smart battery charger 102 may be provided as an on board charger that monitors 

battery life and downloads data to the one or more interface devices 110 to give history and alerts for 

a predetermined period (e.g., month/year) with regard to battery life. In addition, or in lieu of the 

portable device, a wallboard display may be provided that provides charging status of all connected 

maintainers (e.g., smart battery charger 102, whether on-board, or separate from the vehicle).  

[0077] While the forgoing has been described primarily with regard to battery chargers and/or 

boosters, the various battery 104 monitoring techniques and remote monitoring system may be 

employed without the battery charging and/or boosting functionality. For example, if a user wishes to 

merely monitor the status of a vehicle, but does not necessarily wish to charge the vehicle, or is 

unable to charge the vehicle, the user may couple a battery monitoring system that merely reports the 

various parameters of the battery 104 or vehicle to the user (e.g., via one or more interface devices 

110). Such a battery monitoring system may operate in substantially the same manner as the battery 

charging system 100, but without requiring charging/boosting functionality and associated 

components. To avoid draining the battery 104, the battery monitoring system may be similarly 

equipped with an internal battery 150, which may be recharged by the vehicle when operating (i.e., 

when the engine is running). Like the battery charging system 100, the battery monitoring system 

may be integral with the vehicle, or separate, but coupled to the vehicle (e.g., aftermarket).  

[0078] The above-cited patents and patent publications are hereby incorporated by reference 

in their entirety. Although various embodiments have been described with reference to a particular 
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arrangement of parts, features, and the like, these are not intended to exhaust all possible 

arrangements or features, and indeed many other embodiments, modifications, and variations will be 

ascertainable to those of skill in the art. Thus, it is to be understood that the invention may therefore 

be practiced otherwise than as specifically described above.  

[0079] Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", and variations such as "comprises" and "comprising", will be 

understood to imply the inclusion of a stated integer or step or group of integers or steps but not the 

exclusion of any other integer or step or group of integers or steps.  

[0080] The reference to any prior art in this specification is not, and should not be taken as, an 

acknowledgement or any form of suggestion that the referenced prior art forms part of the common 

general knowledge in Australia.  
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What is claimed is: 

1. A battery system comprising: 

a battery charger to supply a starting current to jump start an engine electrically coupled 

with a starting battery, wherein the battery charger comprises a wireless data transceiver; and 

a remote server communicatively coupled with the battery charger over a communication 

network via said wireless data transceiver, wherein the remote server is configured (1) receive, 

from said battery charger one or more parameters of the battery charger or the starting battery: 

(2) communicate said one or more parameters of the battery charger or the starting battery to a 

remotely situated, portable user device; (3) receive, from said remotely situated, portable user 

device, one or more control commands; and (4) communicate said one or more control 

commands to the battery charger, said battery charger configured to supply the starting current to 

the starting battery when at least one of said one or more control commands is a jump start 

control command.  

2. The battery system of claim 1, wherein the portable user device is a mobile phone.  

3. The battery system of claim 1, wherein at least one of said one or more control 

command instructs the battery charger to perform at least one of: (1) charge the starting battery; 

(2) stop charging the starting battery; and (3) reset the battery charger.  

4. The battery system of claim 1, wherein said battery charger comprises a Global 

Positioning System (GPS) transmitter.  

5. The battery system of claim 4, wherein said GPS transmitter generates positional 

data, said positional data being communicated from said battery charger to said remotely 

situated, portable user device.  

6. The battery system of claim 1, wherein said battery charger employs a 

predetermined charging mode based at least in part on a user input at said remotely situated, 

portable user device.  
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7. The battery system of claim 6, wherein said user input indicates a battery type or 

the starting battery's nominal voltage.  

8. A battery charger comprising: 

a charger circuit for selectively charging a starting battery using one or more charging 

modes, wherein, in at least one of said one or more charging modes, the charger circuit supplies a 

starting current to jump start an engine electrically coupled with the starting battery; 

a set of output terminals electrically connected to said charger circuit and configured to 

removably and electrically couple with the starting battery; 

a sensor to detect one or more parameters of the battery charger or the starting battery; 

a wireless data transceiver; and 

a processor operatively couple with each of said charger circuit, a voltage sensor, and said 

wireless data transceiver, 

wherein said battery charger is communicatively coupled with a remote server over a 

communication network via said wireless data transceiver, 

wherein said battery charger is configured to (1) transmits said one or more parameters 

from said battery charger to a remotely situated, portable user device, and (2) receive one or 

more control commands from said remotely situated, portable user device, said battery charger 

being configured to supply the starting current to the starting battery when at least one of said 

one or more control commands is a jump start control command.  

9. The battery charger of claim 8, wherein the portable user device is a mobile 

phone.  

10. The battery charger of claim 8, wherein at least one of said control commands is 

configured to instruct the battery charger to perform at least one of: (1) charge the starting 

battery; (2) stop charging the starting battery; and (3) reset the battery charger.  

11. The battery charger of claim 8, further comprising: 
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(a) a Global Positioning System (GPS) transmitter, wherein said GPS transmitter 

generates positional data, said positional data being communicated from said battery charger to 

said remotely situated, portable user device; and/or 

(b) a user interface and a display device, wherein the display device is configured to 

display whether the battery charger is connected to the portable user device over the 

communication network.  

12. The battery charger of claim 8, wherein one of said one or more charging modes 

is selected based at least in part on a user input at said remotely situated, portable user device, 

wherein said user input indicates a battery type or the starting battery's nominal voltage.  

13. A battery charger management system comprising: 

processing circuitry; and 

a communication interface communicatively coupled with one or more remotely situated 

battery chargers and one or more remotely situated, portable user devices over a communication 

network, 

wherein said one or more remotely situated battery chargers are configured to supply a 

starting current to jump start an engine electrically coupled with a starting battery, 

wherein the communication interface receives one or more parameters of said one or 

more remotely situated battery chargers or the starting battery from said battery charger, 

wherein the communication interface communicates said one or more parameters of said 

one or more remotely situated battery chargers to said remotely situated, portable user device, 

wherein the communication interface receives one or more control commands from one 

of said one or more remotely situated, portable user devices and transmits to the battery charger 

said one or more control commands, at least one of said one or more control commands being a 

jump start control command to instruct the battery charger to supply the starting current to the 

starting battery.  

14. The battery charger management system of claim 13, wherein at least one of said 

one or more remotely situated battery chargers comprises a charger circuit that selectively 

charges a starting battery using one or more charging modes, wherein one of said one or more 
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charging modes is selected based at least in part on a user input at one of said remotely situated, 

portable user device, wherein said user input indicates a battery type or the starting battery's 

nominal voltage.  

15. The battery system of claim 1, or the battery charger of claim 8, wherein the 

battery charger further comprises an internal power source to supply the starting current.  

16. The battery system or battery charger of claim 15, wherein the internal power 

source is a supercapacitor or a lithium ion battery.  

17. The battery system or battery charger of claim 16, wherein the starting current is 

at least 200 cranking amperes.  

18. The battery charger of claim 8, wherein: 

(a) the charger circuit comprises a high frequency charging circuit; and/or 

(b) the wireless data transceiver operates in accordance with the IEEE 802.11 standards.  

19. The battery charger of claim 18, wherein the charger circuit further comprises a 

linear battery charging circuit.  

20. The battery charger of claim 18, wherein: 

(a) the wireless data transceiver is configured to communicate with the portable user 

device over a local network; and/or 

(b) the wireless data transceiver is configured to communicate with the portable user 

device and a remote server over the Internet.  
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