
Method and design of a phone charging station with multiple ports, wireless/wired control of charging process through a mobile application, and payment processing of phone charging services. 

FIELD OF THE INVENTION 

This invention relates to a method and system of providing electrical energy to recharge mobile phone batteries and other electronic devices, where a proprietary software application installed on connected devices can start and stop the battery recharging process. 

BACKGROUND OF THE INVENTION 

As the world does more with smart phones, users are relying more and more on their phone to undertake both simple and complex tasks, from entertainment, to communication, to payment of groceries at supermarkets, to payment for transport in buses and trains. All these tasks make it essential that the user has sufficient charge in the phone’s battery all the time. 
Most people have access or alternatively, have the opportunity to frequent cafes, bars, and restaurants daily, but these establishments do not provide any services to charge user’s phone at their table. While the cost of providing electrical connection to every table in an establishment is costly, the biggest issue is that a fully connected environment restricts the flexibility of the establishments seating arrangements. This is something that most establishments will not accept. So current invention provides a system that allows for battery powered phone charging stations at each table, which a user can connect to and control through a proprietary mobile application installed on their mobile phones or other mobile devices.
These charging stations come with charging cables which are easy to access from all sides, and each cable has one or more type of connector port to match port requirements of different types and brands of phones. 
In this way, multiple devices can be connected at any one table or other location where users may need to charge mobile electronic equipment, without the need to run live electrical cables. 
A battery box with sufficiently large capacity comprising of plurality of batteries provides enough electrical power to last throughout the day at a given table. The battery box can be removed from the charging station with the use of key. The use of a key is optional and is only for safety and security. The battery box is then removed to a central charging station within the establishment (or elsewhere if required) for recharging. 
The current flow in charging cables at each table is normally turned off to prevent accidental discharge of batteries, e.g., if someone drops the connecting cables in their drinks. A mobile application (app) must be installed on the user’s phone to communicate to charging stations to turn on the power in each cable connected to the user’s phone. 
A “pay per use” event is started in the app when user connects to the station and the event is completed when user disconnects the cables from the phone or manually turns off the charging process. User is billed for each “pay per use” event individually or they can subscribe to our services through a pre-paid package for the whole month. Monthly and yearly subscriptions may also be offered inside the mobile application.
In one type of use at public places such as cafés, restaurants and bars, these charging stations are mounted under the tables. Any user can download our proprietary application from online platform such as apple store or google play store to turn on the power, and it gives user a freedom to control it. 
In prior art search, we see large number of designs of portable power banks of different capacities, but these power banks do not communicate with the user’s phones, and power is turned on the flick of a switch. Such power banks are largely sold to public as private power banks, but user often forgets to bring these power banks with them or forgets to recharge the power bank itself. It also is a limitation for ladies to carry heavy power banks in their wallets and handbags. In our invention, the ability of charging station to communicate with mobile phones through charging cables or wireless protocols, provides a personalized way to users to turn on power at different types of establishments patronized by the users.
Another limitation of a typical power bank is that it does not come with a charging cable and other people may not be able to charge their phones if they do not have the right connector with them. We offer charging cables with plurality of ports as an integral part of charging stations, so user does not need to worry whether they have the right cable or not.
Another limitation of typical power banks is that they usually offer a single side interface to connect phones only because of its small size. In our design, we intend to serve users sitting on all sides of a table, so charging cables are available on more than one side of charging stations for ease of access for all users.
Another limitation of typical power banks is that the batteries cannot be removed from such power banks for easy replacement or recharging. The power bank needs to connect to a wall charger to recharge. In our invention, the battery assembly is removed, so the establishment owner can replace it with a fully charged battery assembly.
In our invention, the charging station communicates with the mobile application using our proprietary algorithm where phone needs to identify the cable number among several cables available on the charging station and then needs to communicate to charging station via direct cable communication or via wireless channel such as Bluetooth, to turn on the power in the given cable. 
Batteries do communicate in some applications (e.g. UPS) found in prior art search where a host device such as servers will communicate with batteries which act as battery backup during power failure. Such application is very different from our invention because our charging stations do not become battery backup automatically and a proprietary code is sent as handshake signals by the application to turn on the current flow.
In one embodiment, a user’s phone communicates to the charging station through a wired cable, it sends the charging station identification number and charging cable number to the mobile application which is stored for recording purposes. Mobile application then sends a proprietary code to the charging station to turn on the power. Charging station turns on the current flow upon receiving a valid code and user’s identification number. 
In another embodiment, the user may scan a QR code printed on charging cables to identify the cable number and the station identification number. Mobile application then scans for available Bluetooth devices. If the identification of any of the available devices matches with the scanned QR code, then a wireless connection is established and a request to turn on current flow is sent after proprietary handshake signals.
Mobile application will store the identification of cable and the charging station for audit purpose and this data is also sent to our servers for issuing payment invoices to the users. 
Today, payment services through subscription are available for all kinds of services, from virtual products to tangible services such as opening a lock on a bicycle and using it for a ride. We do not find any literature in prior art search which is directly related to phone battery charging services at public establishments, which is the object of this invention. In our invention, users pay for charging their mobile phone batteries based as a single charging event, or in form of monthly/yearly subscription packages. 

Accordingly, there is a need of systems and method directed toward providing a service of charging user’s mobile phones right at their table when they patronize different establishments.

SUMMARY OF THE INVENTION 

The present invention is a system and method for recharging mobile phone batteries. The charging station described in this embodiment has a mechanical housing which encloses an assembly of a printed circuit board, a battery box containing a plurality of Lithium-polymer batteries, and a plurality of cable connectors.

In this embodiment, the printed circuit board controls the flow of electrical charge from the battery box to the connected mobile phones. The printed circuit board comprises of electronic chips to communicate with connected devices through wired and/or wireless communication channels such as Bluetooth Low Energy (BLE). 

In this embodiment, battery box comprises of rechargeable Lithium-polymer which are assembled in series /parallel to provide a desired output voltage and capacity to last throughout the day. The battery box can be unplugged from the charging station for recharging whenever voltage level in batteries is depleted. 

Preferably, the charging station has more than two cables connectors, and each cable connector comes with plurality of ports compatible with iPhone lightening port, USB-C type port and other generic type micro-b ports

In this embodiment, mobile phones install a proprietary software application that sends a message to the charging station to start and stop the flow of electrical current to connected mobile phones. The software application needs to identify which cable port is connected to the mobile phone to initiate the current flow to phone. The cable port can be identified by the mobile application through wired communication with communication chips on the printed circuit board, or manually by scanning of a QR code printed/attached on charging ports. Once the cable port identification number is known than mobile application exchanges a series of handshake signals with the charging station to turn on the power supply to the phone.

In this embodiment, the software application records the time of the user's activity of starting/stopping of electrical current, charging station identification number, and the duration of each charging event. This information along with the user’s profile information is stored in our remote servers for payment processing.
Accordingly, it is an object of the present invention to provide a charging station that is easier to control and can recharge different types of mobile phones of various manufactures.

These and other features, aspects, and process of the present invention will become better understood with reference to the following drawings, description, and claims. 




















BRIEF DESCRIPTION OF FIGURES 

The systems and methods described herein may be understood by reference to the following figures: 
FIG. 1 shows one embodiment of the charging station, showing a perspective view of its housing assembly
FIG. 2 is a perspective view from the rear side of the first embodiment of the charging station
FIG. 3 is a top perspective view of the first embodiment showing the top plate of charging station in a disassembled state
FIG. 4 is a top perspective view of the first embodiment of the battery box.
FIG. 5 is a rear perspective view of the first embodiment of the battery box.
FIG. 6 shows a flow chart to show process of turning on current flow inside the Charging Station controller.
FIG. 7 shows a flow chart to show process of turning on current flow inside the mobile application installed on user’s device.







DETAILED DESCRIPTION

Hereinafter, an embodiment of a charging station, a method to turn on/off the current flow and a software program according to the present invention will be described. In the following description, the same or equivalent parts and components are designated by the same or equivalent reference numerals throughout the drawings. The embodiments shown below exemplify an apparatus or the like for embodying the technical idea of the present invention, and the technical idea of the present invention describes the material, shape, structure, and the like of each component. It does not specify the arrangement etc. to the following. The technical idea of the present invention can be modified in various ways within the scope of claims.

FIG. 1 shows one of the embodiments of the phone charging station, which is composed of an outer body 102, a replaceable battery box 104 that can slide in/out of the body 102, a top plate 106 that will be mounted under the table and holds the charging station outer body 102 in its fixed position. The top plate 106 is mounted on the underside of tables in restaurants and coffee shops using screws and then the outer body 102 is engaged with plate 106 to keep in a fixed position. The outer body 102 and top plate 106 are made of strong metal or metallic alloys to provide sufficient mechanical strength and for long lasting design.

It has an LED indicator 108 to show the battery status and will blink on/off when battery box 104 slides all the way into its intended position inside the phone charging station body 102. The battery box is locked in its position inside the body using a locking mechanism 110.

The phone charging station includes a plurality of charging cable housings 112 that is available to users from all four direction. Each cable housing has a retractable cable with plurality of connecting ports 116 on its end, and user can pull it out to connect to their phones. The connecting ports 116 provides different types of interfaces including USB-b, USB-C, and Lightening ports to connect to all kinds of phone models from manufactures.

FIG. 2 shows the back view of the charging station, showing the retractable cables 202 and 204, that are accessible from the back side. It also shows the locking mechanism 206 which locks the top plate 106 with the body 102. If service personal needs to remove the charging station body for any kind of servicing work, then they can use the locking mechanism 206 to dis-engage the body 102 from the top plate 106, without the need of unscrewing the plate 106 from the tables.  

User’s phone need communicate to charging station using wireless signals making use of protocols such as Bluetooth Low Energy, the charging station has at least one nonmetallic side 208 for wireless signal to escape the metallic body 102. 

FIG. 3 shows the embodiment of how top plate 106 holds the body 102 in its place. The top plate 106 has a downward metal arm 302 which as an opening 304 to engage with locking mechanism 206 of body 102. The top plate also has a U-shape edge 306 to engage with the corresponding part 308 of the body 102. During the installation process, the U-shape edge 306 is engaged with the part 308 and then body 102 is pushed upward until the port 304 engages with locking mechanism 206. This provides an easier way to quickly install and remove the charging station if needed. The printed circuit board 310 is physically connected to plurality of retractable charging cables 202, 204, 112, and 116 to control the flow of electrical current from battery box 104 to user’s mobile phones. The board 310 is placed near the non-metallic side 208 so that Bluetooth signal can easily escape out of the otherwise mostly metallic body 102.

FIG. 4 shows the perspective view of one of the embodiments of battery box 104 which has a lower body 402, a top cover 404. The top cover is locked using screws 406. The battery box 104 contains rechargeable lithium polymer batteries. The body of battery box 104 is made of metal or metallic alloys to contain fires if any accident ever happens due to faulty batteries. The battery box 104 has a handle 408 for easy access to remove it from the changing station when needed. A locking port 410 is used to engage the locking pin from the charging station body to the battery box so that battery box 104 stays in its position and cannot be easily removed by mischievous users. 

FIG. 5 shows the perspective view of battery box from the back side. When battery box 104 slides inside the charging station body 102, then metal extension 502 ensures that it is pushed to its desired position and does not over slides beyond its desired position. The battery box has a set of plural female pins 504 available for connection with the controller board 310 of the charging station.

FIG. 6 is a flow chart illustrating the steps involved in using an embodiment of the present invention. When user wants to charge their device, then device needs to send information to charging station about the user and the cable port number that would be used to connect to the phone. 

In step 602, charging station detects that a user has connected to the station using wireless or wired methods. In one of the embodiments, user plugs the charging cable and then phone sends handshake signals with unique identifiers to the charging station using the wired interface. In another embodiment, user may connect using Bluetooth Low Energy (BLE) to the BLE interface module of the charging station and send the user info via Bluetooth.

In step 604, charging station validates the information sent by the user as handshake signals. Charging station will verify that user is eligible to enable charging station and the code set to turn on for a given port is valid. The same port is not used by any other user and is free to use. 

In step 606, the electrical current supply to the given port number is turned on. Now if user’s phone is physically connected to the port, then it’s battery should start charging.

In step 608, charging station is checking at regular intervals whether user is still connected to the charging station. If user is still connected, then electrical current supply to the given port is kept on. If user has disconnected from the station, then current is turned off and process returns to step 602.

FIG. 7 is a flow chart illustrating the steps involved in software application installed on user’s device.

In step 702, a charging event is triggered either by plugging in the cable where station can communicate to the phone using wired cable. In other embodiments, the user presses a button on software application to start the charging process. In one of the embodiments, user will need to subscribe to our monthly or yearly plans to use charge their phone batteries using our charging stations. In another embodiments, user may want to pay for single charging event based on how long user is connected to our station.

In step 704, user’s eligibility to turn on the charging process is determined based on their user profile status in the mobile application. If user is not eligible to turn on the charging current, then an alert will be triggered to subscribe or make payment to make them eligible.

In step 706, eligible user’s profile data is collected, along with the information of cable port connected to the device. In one of embodiments where user’s phone is unable to communicate via wired phone, user may scan the QR code printed on the cable to determine the port information. 

In step 708, the event time and other information necessary to verify the integrity of data, is sent as handshake signals. If the information is verified to be valid then charging station will turn on the current flow and user’s phone battery will start charging at this stage. 

In step 710, software application constantly monitors the user’s connected state to our charging station and turns of the charging event if user is disconnected. 

In step 712, software application may send handshake signal using wireless interface to turn off the current flow.

In steps 714 and 716, the time stamp of event when user’s phone stops charging is recorded and saved to phone and remote server for billing purposes.

In step 718, a billing invoice is generated for the charging event and a record is created under user’s profile in the software application installed on user’s phone. A copy is also sent to our server for recording purposes.  

After step 718, process returns to the step 702 to monitoring the triggering of next charging event 

It should be understood, of course, that the foregoing relates to exemplary embodiments of the invention and that modifications may be made without departing from the spirit and scope of the invention as set forth in the following claims.





CLAIMS

What is claimed is:
1. A charging station comprising: 
an assembly of batteries that are connected in series or parallel to provide a desired output voltage.
a printed circuit board that communicates to one or more external devices via wired or wireless communication protocols and controls the flow of energy out of the batteries.
a set of charging cables that connect printed circuit board to the external devices for communication and delivering the energy from the batteries; and 
a mechanical housing that contains the energy storage cells, the printed circuit boards, and an interface to connect the charging cables to the printed circuit board.
2. A software application comprising:
A user interface for users to identify the cable connected to the charging station of claim 1;
A method to communicate to printed circuit board via wired or wireless communication protocols.
A user interface for users to start and stop the flow of energy out of charging station of claim 1;
A user interface to pay for services of starting, stopping the energy to the connected devices.
3. The charging station of claim 1 further comprising of more than one cable to connect more than one external device at the same time.
4. The charging station of claim 1 further comprising of cables that come out of housing on more than one side.
5. The battery assembly of claim 1 can be removed from the charging station and taken to a secondary device to recharge their energy level.
6. The battery assembly of claim 1 are locked in position inside the charging station mechanical housing for daily use.
7. In one of embodiments, the charging station of claim 1 is mounted underside of the table.
8. In another embodiments, the charging station of claim 1 need not to be fixed to the table and can be placed on the tabletop.
9. The software of claim 2 further comprising of a scanning ability of one-dimensional or two-dimensional codes printed on charging cables to identify the charging cable connected to the charging station of claim 1 for starting and stopping of the energy flow.
10. The software of claim 2 further comprising of an ability to identify the charging cable serial number by communicating with the printed circuit board using physically connected charging cables.
11. The software of claim 2 further comprising of an ability to identify the charging cable serial number by communicating with the printed circuit board using physically connected charging cables.
12. The software of claim 2 further comprising of an interface to show nearby charging stations in the vicinity of user.
13. The software of claim 2 further comprising of an interface to show the details of charging event including start time, end time, duration, charging station identification number, and the address of venue having the charging stations at its location.
14. The software of claim 2 further comprising of an interface for user to pay for the services of electrical charging of mobile phones and other commercial devices.
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