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Rubbish

This invention relates to a system for waste or rubbish collection. In particular, a waste
collection tocl issuing station is described which allows for ad hoc waste collection. The
invention is especially relevant for public areas where formal waste collection facililies may

not otherwise be provided.

it is a common lament that in the disposable society of {oday there is all {oo much wasts,
often resulting in litter. Public areas, especially remote ones such as beaches, may become
over-burdened with plastic bottles and other detritus of human life.

However, whether for reasons of accessibility, other priorities or financial pressures on local

authorities, a formal waste collection service is not always provided.

There is therefore a need for a low-cost, low-maintenance waste coliection system which

can be implemented in a variety of locations.

According to one aspect of the invention there is provided a waste collection tool dispensing
station, comprising: means for storing a waste collection tool; an authorisation mechanism o
authorise a user; and a locking mechanism adapted 1o release the tool 1o an authorised

user.

Preferably, the locking mechanism is released by means of one or more of: i) a coin or
token; i) a paymeni, identification or membership card; i) a smartcard; or iv) a mobile
device such as a smariphone. The iocking mechanism may be released by means of a

request sent wirelessly.

Preferably, the tool station is adapled to receive a deposit from the user before releasing the
tool to the user and to return the deposit to the user when the tool is returned 1o the ool

station.

Preferably, the tool station is adapted o authenticate the user. Authentication of the user

may be via biomelric data.

Preferably, the tool station is adapted 1o record user wasle collection aclivily in a dalabass.
The tool station may be adapted to share user wasie coliection data, preferably on a visual
display, maore preferably on the internet.

Preferably, the tool station is adapiad to dispense a waste receptacle with the tool. The tool

station may comprise means for storing one or more waste recepiacies and optionally a



10

15

20

25

30

WO 2017/153781 PCT/GB2017/050667

further locking mechanism adapted fo release a waste receptacle to an authorised user. The

waste collection lool may comprise means for storing a waste receptacle.

The ool station may be adapted o reward the user, preferably for one or more of the
following activities: i) checking out a waste collection tool from the tool station; i) returning
and checking-in the ool at the ool station, gptionally in dependence on the time the tool was
checked-out for; and iil) deposiling wasie al a wasie colieclion point, optionally in

dependence on the amount and/or type of waste deposited.

The too! station may be adapied to be powered by one or more of: solar, wind, wave,
geothermal, and RF-scavenging. The tool siation may comprise one or more of. a solar
pOWer source, a wind power source, a wave power source, a geothermal power source, and

an RF-scavenging power source.

According to another aspect of the invention there is provided a waste collection tool for use

with the waste collection ool dispensing station as described.
Preterably, the tool comprises a mechanically-actuated grabber or claw.
The waste collection too!l may comprise an identifier and/or an integrated wasie receptacle.

According to another aspect of the invention there is provided a waste collection systern
comprising a wasle collection tool dispensing station as described in combination with a

waste collection tool as described.
Furiher aspects of the invention are described by any accompanying claims.

The invention extends to methods and/or apparatus substantially as herein described with

reference 1o the accompanying drawings.

Any apparaius feature as described herein may also be provided as a method feature, and
vice versa. As used herein, means plus function features may be expressed alternatively in

terms of their corresponding structure.

Any feature in one aspect of the invention may be applied 1o other aspects of the invention,
in any appropriate combination. In particular, method aspects may be applied to apparaius
aspects, and vice versa. Furthermore, any, some and/or all feagtures in cne aspect can be

applied to any, some and/or all features in any other aspect, in any appropriate combination.

it should aiso be appreciated that particular combinations of the various fealures described
and defined in any aspects of the invention can be implemenied and/or supplied and/or used
independently.



(633

10

15

20

30

WO 2017/153781 PCT/GB2017/050667

These and other aspects of the invention will become apparent from the following exemplary
embodiments thal are described with reference to the following figures in which:

Figure 1 shows a waste collection system.

Figure 1 shows a waste coliection system 10, comprising a tool dispensing station 20 and ai
least one waste collection tool 30.

The tool dispensing station 20 comprises a storage rack or a plurality of storage recesses
each adapted o hold a waste collection tool 30.

Tool 30 may be a litter picker, a hand-held device comprising a mechanically-actuated
grabber or claw at one end of a rod with a user-activated actuation lever at the other end,
such as those commonly avallable in  hardware slores (sesfor example
litterpickersdirect.com), which allows a user to pick up litler from an upright position and/or at
an extended reach.

Tools 30 are only dispensed to authorised users. Authorisation may simply reguire users o

deposit a cein or ioken or identify themselves in some way.

A locking mechanism 40 prevenis unauthorised use of the tool 30, In some embodiments,
locking mechanism 40 is operable by means of a coin or token 45 when inserted into an
activation slot 47. Slot 47 may be incorporaied into the locking mechanism 40. Such

mechanisms are Duraloc™ or others provided by Systec POS-Technology Inc.

In some embodimenis, ool station 20 accepts payment for release or check-out of & waste
collection ool 30. The paymeni may be held as a deposit {0 encourage return of the tool 30
to the todl station 20, at which point {check-in) or shortly thereafter the deposit is refunded,

for example via a coin return portal 48.
Maore advanced options are discussed below.

in some embodiments, ool 30 incorporaies a waste recepiacie. in other embodiments, ool
station 20 issues the user with a waste receplacle 35, such as a plastic refuse bag, along
with the ool 30.

In some embodiments a 'Fag-Bag' is provided, comprising a receptacle made of material
similar to that of the packets for ground coffee, allowing smokers {0 discard their spent

cigareties salely and in a tidy fashion.

The collected wasle may be deposited al a waste colleclion point 50, which in some
embaodiments is infegral io the tool station 20.
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it is envisaged that in use, say with the ool station 20 deployed at a beach or countryside
focation, walkers and others can deposit a coin 45 which releases a litter-picker 30 and a
plastic bag 35 so that whilst on their walk they can collect rubbish and deposit when they

refrieve their coin 45.

In some embodiments, the waste collection system operates a reward scheme whereby the

user is rewarded for certain activities, for example:

e checking out a waste collection tool 30 from the ool station 20;

s returning and checking-in the tool 30 at the too! station 20, optionally with the time
the ool 20 was cheacked-out Tor; and

e depositing waste at the waste collection point 50, oplionally in dependence on the
amount and/or type of waste deposiied.

In this way the collection of waste — whether for disposal or recycling — may be encouraged.

A processor 22 is provided in the tool station 20 for keeping track of tool check-outs and
check-ins. There are various oplions tor identifying the tools and optionally the tool users.

Tool 30 may comprise integrated identifier, such as a barcode or an RFID circuit.

Use of a coin 45 allows for the ool 30 to be used essentially anonymously or with a foken

semi-anonymously.

In some embodiments, instead of the use of a coin or foken, the user may request a tog! 30
and optionally a waste receptacle 35 by means of a card such as a payment, identification or
membership card, for example a bank card, driving licence or National Trust or similar
organisation membership card. An example of a card-release mechanism is Multitoc™
provided by Systec POS-Technology Inc.

More advanced embodiments of the tool station 20 comprise wireless capabilities 60 o allow
requests for and reiease of tools 30 and receptacies 35 to be made wirelessly by means of a
smartcard or via a smarighone or other mobile device, for example via swiping a card with a
magnetic strip, via display of a barcode, for example a 2-D QR code, from a smartphone
screen, via short-range technologies such as Bluetooth or NFC or via a message sent via
SMS, telephone networks such 3G or 4G or the internet.

Yet more advanced embodiments authorise and/or authenticate users by biomelric data

such as a fingerprint, voice or retina scan.
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Hence the tool 30 may be released by the ool store 20 to an authorised, potentially
authenticated, user. In such instances, some embodiments of the system provide for an
oniine user account against which data regarding waste collection sessions (including any of
time/date, location, waste type and quantily) are recorded in a database. For smariphone
users an app may be provided for a similar purpose. Either may allow sharing of the data
with other users and/or the public via the internet, for example via social media —orsayvia a

video display - which may also encourage waste collection aciivilies.

Monitoring the replacement of tools 30 after use at the ool station 20 may be done at the
station itself, the information being retrieved, for example by a remote server, for later
processing. Alternatively, the information on tool use may be relayed directly to a remote

server or via a 'cloud' near-instantaneously.

Evidently, embodiments using a simple coin or token-operated mechanism may not require a
power source (other than for any communications and/or monitering activity that may be
required). More advanced embodiments will have a power source, typically supplied via
conventional cabling although preferably via solar panels 70 or other renewable sources (eg.
wind, wave or gecthermal) trickle charging cells within the tool station 20. Other power
options include RF-based energy scavenging and harvesting by means of a suitable antenna
80 — as for example proposed by Powercast Corporation and Freevolt™ by Drayson
Technologies.

It will be understood that the present invention has been described above purely by way of
example, and modifications of detail can be made within the scope of the invention.

Each feature disclosed in the description, and (where appropriale) the claims and drawings
may be provided independently or in any appropriate combination.

Reference numerals appearing in the claims are by way of illustration only and shall have no
limiting effect on the scope of the claims.
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Claims

1.

2.

10.

11

A waste collection tool dispensing station, comprising:
rmeans for storing a waste collection {ool;
an authorisation mechanism to authorise a user; and

a iocking mechanism adapied o release the ool o an authorised user.

A ool station according to claim 1, wherein the locking mechanism is released by
means of one or more of:

i} acoin or token;

iy apayment, identification or membership card;

i} asmartcard; or

vy a mobile device such as a smariphone.

A ool station according o claim 2, wherein the locking mechanism is released by

means of a request sent wirelessly.

A tool station according 1o any preceding claim, adapted {o receive a deposii from the
user before releasing the tool to the user and {o return the deposit to the user when
the tool is returned 1o the loo! station.

A ool station according to any preceding claim, adapted to authenticate the user.

A tool station according o claim 5, adapted to authenticate the user via biometric
data.

A tool station according fo claim & or 6, adapted to record user waste collection
activity in a database.

A tool station according to claim 7, adapted to share user waste collection data.

A tool station according to claim 8, adapted o share the data on a visual dispiay.

A tool station according 1o claim 8 or 9 adapted o share the data on the internet.

A tool station according to any preceding claim, adapted o dispense a wasle

receptacle, preferably with the tool.
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12. A tool station according to any preceding claim adapted o reward the user.

13. A tool station according o claim 12, adapied o reward the user for one or more of
the following activilies:
i} checking out a waste collection too! from the ool station;
iy returning and checking-in the tool at the tool station, optionally in dependence
on the time the tool was checked-out for; and
i) depositing waste at a waste collection point, optionally in dependence on the
amount and/or type of waste deposited.

14. A tool station according to any preceding claim, adapled to be powered by one or
more of: solar, wind, wave, gecthermal, and RF-scavenging.

15. A waste collection tool for use with the waste collection tool dispensing stalion
according to any preceding claim.

16. A waste colleclion tool according to claim 15, whergin the fool is adapted o be
locked and released by said locking mechanism.

17. A waste collection fool according to claim 15 or 186, wherein the ool comprises a
mechanically-actuated grabber or claw.

18. A waste collection tool according 1o any of claimg 15 to 17, wherein the ool

comprises an identifier.

19. A waslte collection tool according to any of claims 15 {0 18, wherein the tool

comprises an integrated waste recepiacle.

20. A waste collection system comprising a waste collection tool dispensing stalion
according to any of claims 1 {o 14 in combination with a waste collection ool

according to any of claims 150 18.

~J
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