“Wisdom is the reward you
get for a lifetime of
listening when you would
have rather talked.”

Mark Twain



DRIVING GROW. I

Voice of the Customer
and Competitive
Advantage




Leading Indicators

Y

Commercialisable

(Competitive
Advantage)

— | Product Advantage
Valuable
(Competitive
Opening)
Market Orientation >

Launch Tactics

—>

New Product Performance

y The Starting Point: Value for the Customer is
How you Create Value for Your Company

Following Indicators

Organizational Performance




" » Voice of the Customer

v
‘ Toolkit on New Product
Development and
Inventions in the Public
’Jr Domain (wipo.int)



https://www.wipo.int/tisc/en/inventions-public-domain.html
https://www.wipo.int/tisc/en/inventions-public-domain.html
https://www.wipo.int/tisc/en/inventions-public-domain.html
https://www.wipo.int/tisc/en/inventions-public-domain.html

» Customer Requirements

Customer Requirements

Customers End-Users Future Customers

respondent
Average

importance on a

scale from 1 (low)
to 3 (high)

Customer requirements
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~") Listening to the Voice of the Customer is like
( Skeet Shooting




An Introduction to
Technology Readiness
Levels (TRLs) - RedKnight
Consultancy | Grant Bid
Writers | Funding Bid
Writers | Bid Writers

TRL1 TRL2 TRL3 TRL4
Basic principles  Technology Experimental Technology
observed concept proof of concept  validated in lab
formulated

TRL5 TRL6 TRL7 TRL8 TRL9
Technology Technology System System Actual system
validated in demonstrated prototype complete and proven in

relevant in relevant demonstration qualified operational
environment environment  in operational environment

environment

» Be Sensitive to Time-Lines for Intersection

I Disruptive Research

Il Applied Research

PRODUCT
IDEA

111 Pilot Production or Demonstration

FIRST TEST

PROTOTYPE PRODUCT

COMMERCIAL END
PRODUCT

= Test =

Launch >

Post-launch

Improvemeants

1
1

Tirme:


https://redknightconsultancy.co.uk/an-introduction-to-technology-readiness-levels-trls/
https://redknightconsultancy.co.uk/an-introduction-to-technology-readiness-levels-trls/
https://redknightconsultancy.co.uk/an-introduction-to-technology-readiness-levels-trls/
https://redknightconsultancy.co.uk/an-introduction-to-technology-readiness-levels-trls/
https://redknightconsultancy.co.uk/an-introduction-to-technology-readiness-levels-trls/
https://redknightconsultancy.co.uk/an-introduction-to-technology-readiness-levels-trls/

p Listening to the Voice

Primary Research
->3Surveys
>Interviews

->Site Visits

—->Mockup and Beta
Test use

>Test Marketing
(MVP)

Secondary Research
—>Internet browsing

>Generative and
other Al tools

—>Patent databases
—>Scholarly literature
—->Catalogs

>Market research
reports

>0Other databases
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» Market Barriers and Forces (Drivers) Affect
Change and the Rate of Change

A

Market

Barrier Distribution without Market Force
arrier

Units

Distribution with

Market Force Market Force
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DRIVING GRONAT

» Use Both Methods

To improve forecasting
accuracy, combine forecasts
derived from methods that differ
substantially and draw from

different sources of information.

Principles of Forecasting: A Handbook for
Researchers and Practitioners, j. Scott

Armstrong, (PDF) Combining Forecasts
(researchgate.net)

>Start out with exploratory
searching on Secondary
Sources, with or without
ChatGPT

>Go to Primary Sources

>End with Secondary
Sources


https://www.researchgate.net/publication/228178240_Combining_Forecasts
https://www.researchgate.net/publication/228178240_Combining_Forecasts

» Exploratory Searching

> Functionality and “problem”,
‘need”, “requirement”

> Chatbots — but always ground
truth

What ChatGPT is and what it's not:
A three minute guide
(youtube.com)

(26) ChatGPT replicability |
LinkedIn

(27) "Bearing" with It: Using
ChatGPT to Solve New Product

Development Challenges |
LinkedIn

»Roadmaps


https://www.youtube.com/watch?v=f70ME-IfeMU
https://www.youtube.com/watch?v=f70ME-IfeMU
https://www.youtube.com/watch?v=f70ME-IfeMU
https://www.linkedin.com/pulse/chatgpt-replicability-phyllis-leah-speser-2qnne/?trackingId=hPPwOGasQuGLuunIu6WgZQ%3D%3D
https://www.linkedin.com/pulse/chatgpt-replicability-phyllis-leah-speser-2qnne/?trackingId=hPPwOGasQuGLuunIu6WgZQ%3D%3D
https://www.linkedin.com/pulse/bearing-using-chatgpt-solve-new-product-development-speser/?trackingId=B7IFHBOyQqK2%2FQXu7bsfcQ%3D%3D
https://www.linkedin.com/pulse/bearing-using-chatgpt-solve-new-product-development-speser/?trackingId=B7IFHBOyQqK2%2FQXu7bsfcQ%3D%3D
https://www.linkedin.com/pulse/bearing-using-chatgpt-solve-new-product-development-speser/?trackingId=B7IFHBOyQqK2%2FQXu7bsfcQ%3D%3D
https://www.linkedin.com/pulse/bearing-using-chatgpt-solve-new-product-development-speser/?trackingId=B7IFHBOyQqK2%2FQXu7bsfcQ%3D%3D
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\ON OF SMART FUncy, o

CHEMISTRY-NEUTRAL APPROACH:

» Accelerated discovery of interfaces and materials — BIG-MAP
» Smart functionalities — sensing and self-healing
» Cross-cutting areas - manufacturability and recyclability

BATTERY

+

Roa d m a ps — my — ( FUTURE BATTERY CHEMISTRIES )
[ ]
personal favorites [ T e )

MEDICAL DEVICES 3 = = PORTABLE
LT\ ELECTRONICS

Sl = STATIONARY LITHIUM BATTERY CHEMISTRIES
: R A 7 Generation 3 (advanced lithium-ion)
- iy y ——-
oo ’ Generation 4 (all-solid-state lithium-ion or lithium-metal)
Generation 5 (lithium-air, lithium-sulfur)

I LTS
SMART CITY FLYING OBJECTS

<
/ \?
YaTe-ngyTRAL SO

https://battery2030.eu/wp-content/uploads/2021/08/c 860904-1 1-k roadmap-27-march.pdf



https://battery2030.eu/wp-content/uploads/2021/08/c_860904-l_1-k_roadmap-27-march.pdf

Functional Decomposition

Np s/ wwwl eere eNergy. gov/veniclesandruels/ pars/programyelectrochemical_ene
rgy_storage_roadmap.pdf

Freedom
Car Goals

Operating
Temperature
Range

Abuse
Tolerance

Packaging

Cobalt Oxide
Manganese Oxide
Mixed Oxides with Mickel
Iron Phosphate

Vanadium Oxide
Lithium Sulfur

Lithium Salt forganic solvents
Lithium Hexaflourphosphate
Lithium Tetrafluororate

Carbon/Graphite
Titanate (Li4Ti5012)
Titanium oxide based
Thin Oxide based
Tungsten oxide

Lithium Perchlorate
Solid Electrolytes
Polymer Electrolytes

Manostructures



BIG-MAP

Manulacturab

Putt in place a pan-European interoperable data infrastructure and user
interface for battery materials and imerfaces.

Establishing integrated experimental and computational warkfiows.

Dermanstrating BIG-based hybrid physics- and data-driven models of battery
materials.

Deploy autonomous modules and apps for on-the-fly analysis of data
charactefisation and testing using Al and simulations.

Developing multi-modal high-throughput/high-fidelity interface
charactefisation approgehes.

TABLE 1. Short-, medium-, and long-term goals for BIG-MAP, Sensing, Self-healing, Manufacturability, and Recyelability.

Fuilly implementing BIG in MAP to integrate computational modelling,
materials autensmous Synthesis, and dcharactersation.

Integrate data from embedded sensors into the discovery and prediction
PrOCess.

Develop and apply predictive hybrid models for the spatie—temparal evalution
of battery interfaces/interphases to perform inverse materials design.

Demanstrating transferability of the BIG-MAP approach to novel battery
chermistries and interfaces.

Integrating novel experimental and computational technigues targeting the
tirme and length scales of electron localization, mobility, and transfer
reactions

Demanstrate the integration of manufacturability and recyclability parameters
into the materials discovery progess.

Integrate battery cell assembly and device-level testing inta BIG-MAP.

Implement and validate digital twin for ultra-high-throughput testing on the
cell level.

Establish and demonstrate full sutonceny and chemistry neutrality in the BIG-
AP,

Demanstrate a 5-10-fold improvement in the materials discovery cycle and
interface performance.

Apply non-invasive mulli-senging approaches 1ansparent 1o the battery
chemical environment offering spatial and time resolution.

Integrating sensors into existing battery components (&.g., Separator, current
collector, and electrode compasite).

Deploy sensors capable of detecting various relevant phenomena (e.g.,
interface dynamics, electrolyte degradation, dendritic growth, metals
dissolution, and materials structure change).

Miniaturise and integrate the identified |electro)chermically stable sensing
technologies with multifunctions at the cell level and in real battery modules,
in a cost-effective way compatible with industrial manufacturing processes

Deliver proof of concept af higher guality, reliability, and lifetime on the cell
and madule levels.

MasLer SeNsor Cammunication with an advanced BMS relying on new Al
protocols by wirgless means o achieve a fully operational smart battery pack.

Establising & new research comemunity that includes a wide range of R&D
disciplines to develop self-healing functionalities for batteries.

Develoging autanomous and non-autenamous (on demand) self-healing
functionalities for specific battery chermistries, targeting loss of capacity and
loss of power.

Integrating self-healing functionalities into battery components (&g,
separator or electrode composite).

Electrachemically stable nan-autonamous sell-healing functionalities triggered
wia an external stimulus obtained from an advanced BMS.

Established efficient feedback loops between cell sensing, BMS, and/for A
modules to appropriately trigger, by external stimulus, the self-healing
funetions already implanted in the cell.

Designing and manufacturing low-cost bissourced and/or biomimetic
membranes with contralled functionalities and structure as autonarmous self-
healing functionalities.

Impreving sirmulation tools, such as multiphysics madels for reducing the
computational burden of the manufacturing process.

Dernonstrating the implementation of current Al technologies through deep
learning and machine learning methods for cell design [for Li-ion chemistries).

Implementation of the Al-driven methodology for manufacturing (Li-ion
chemistries) — including digitalisation.

Improving and scaling-up of new manulfacturing processes (30 printing, dry
processing).

Proof of concept of a digital-twin of a cell design (based on Li-ion chemistries).
Proaf of cancept of a digital twin of a cell manufacturing process [based on Li-
ion chemistries).

Input from BIG, MAP, sensing, self-healing, recycling and other innovation
areas integrated into the design and manufacturing process.

Digital twin methodology adapted to the manufacturability of new battery
technologies and innovative new manulacturing processes.

An Al-driven methodology established for manufacturing, by integrating cell
design sub loops that canverge in a fully autenormeus prototype system
naurishing from BIG-MAP. The new concept is deployed to the industry and
academia.

This methodology, which will help faund a new commoditised state of the art,
will be progressively deployed in industry and academia.

Integrated design for sustainability and dismantling.

Dernonstration of new technologies for battery packs/modules sorting and re-
use,re-purposing.

Establising & European system for data collection and analysis.

Dernonstration af new technologies for battery packs/modules sorting and re-
use,re-purposing.

Dewveloping automated disassembly of battery cells.

Demanstrating automated cell disassernbly into individual cormponents.
Sorting and recovery technologies for powders and components and their
reconditioning to new active battery-grade materials demonstrated.
Significantly improve, relative to current processes, the recovery rate of
critical raw materials

Testing of recoverad materials in battery applications.

Develop prediction and modelling toals far the reuse of materials in secondary
applications

A full system for direct recycling is developed and qualified.

BATTERY 2030+ Roadmap
17




Li-ion Battery Functional Decomposition . I |
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From the journal:

Chemical Communications

Early warning technology for common characteristic = M) check for updates
resistances of lithium-ion batteries with thermal

runaway

izao Yang,? Zhengjian Gu,? QianyiTao,® JunBao,? Huanhuanli*® and Shengpingwang @ *°

2105 [Ri=

@ Author affiliations

Abstract

Atechnology for early warning (of over 25 minutes) of thermal runaway in lithium-ion batteries based on common
characteristic resistances supported by thermodynamic calculations was derived. With great potential in practical
application for avoiding property losses and human casualties, this technology was proven to be efficient and

accurate,

Tengger puot

Raction withotn obniom. heat release || s—— Eyoluten proves = | Spreading prooess (fine accident)




PASSIVE PREVENTION OF THERMAL
RUNAWAY AND FIRE PROPAGATION
IN LI ION BATTERIES

VIJAY V. DEVARAKONDA, PG

ANALY TICAL SCIENTIFIC PRODUCTS LLC

W ‘/\L.—\\‘\L\ TICALSCIENTIFICPRODUCTS.COM

’UZ-‘&I,ROSP\('F BATTERY WORKSHOP
L 2

Analytical Scientific Products LLC

A Comparative Analysis of Thermal Runaway Propagation in
Different Modular Lithium-lon Battery Configuration 2024-01-
2901

Thermal runaway is a critical safety concern in lithium-ion battery systems, emphasising the
necessity to comprehend its behaviour in various modular setups. This research compares
thermal runaway propagation in different modular configurations of lithium-ion batteries by
analysing parameters such as cell spacing and distribution, application of phase change
materials (PCMs), and implementing insulating materials. The study at the module level
includes experimental validation and employs a comprehensive model considering heat
transfer due to electrical performance and thermal runaway phenomena. It aims to identify the
most effective modular configuration for mitigating thermal runaway risks and enhancing
battery safety. The findings provide valuable insights into the design and operation of modular
lithium-ion battery systems, guiding engineers and researchers in implementing best practices
to improve safety and performance across various applications.

Author(s): Antonie Garcia, Javier Monsalve-Serrano, Amin Dreif, Carlos Guaraco-Figueira
Affiliated: Universitat Politecnica de Valencia, Universitat politecnica de valencia

Event: SAE/AABC - EV Mobility 2030

ISSN: 0148-7191

a-1SChl- 220 2A27T

ldentifying and
Controlling Thermal
Runaway Risks in EV
Battery Systems

Team All About Battery - January 16, 2024

Electric Vehicle (EV) battery thermal runaway is a rare yet dangerous
phenomenon. This happens when the battery’s temperature rises out of
control, which can lead to serious accidents.

Incidents, such as the electric van fire involving a
Mercedes Vito EV in June 2023, highlight the real-
world consequences of thermal runaway.

Key factors behind this incident could be overcharging, short circuits, or
manufacturing defects. The risk of EV battery thermal runaway has
resulted in plenty of research in this area. Understanding and mitigating
these risks is paramount, with a focus on advanced sensor technologies,
improved materials, and robust Batterv Manaaement Svstems (BMS).

Bl
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Production
Procezzes

Parts and
Components
l |

Fnd-User Inter- Engineering Inter- Parts and Inter- Product Inter-
.\]Fﬂ'j ) Relationship Require- Relationship Compon- Relationship Construc- Relationship
e Matrix ments Matrix ents Matrix tion Matrix




” » Primary Data: Talk to People ... and Listen

v End-Users
v  Customers
v Experts




How does Amazon drone dglivery, work? - BBC News

AR

-

Amazon drone delivery coming to UK in 2024

AR E NEW

@) 03925 @ & Yolube ] T3




» Exercise

< O M (%) https://usrl.cyiac.cy A Ty M O (R

o)
S

&
&

A HOME RESEARCH DEVELOPMENT SERVICES UAS FLEET INFRASTRUCTURE TNA ACCESS PROJECTS NEWS ABOUT US CONTACT

UNMANNED SYSTEMS
RESEARCH LABORATORY

USRL NEWS INFRASTRUCTURE UAS FLEET

g N
*®

The USRL UAS Operations are in

full compliance with the new

EASA

European Aviation Safety Agency

EASA regulations.



https://www.mckinsey.com/industries/aerospace-and-defense/our-insights/future-air-mobility-.. A [0} ¥ ™~ i

Drones could become cost competitive with other transport modes.

Example breakdown: unit delivery costs and emissions for a five-mile delivery of a 216-cubic inch
package (six inches per side)
B Energy costs [MLabor costs [ Other costs'

Drone Electric car Electric van ICE van
~$13.50 $0.06
~$11.60
~$11.00 :

I 0.5 5250

I $0.45

~$1.80 ~$1.80 ~$1.90
$0.06$i . $0.07$i $0.07 m—
1 package 1package 1 package b packages 1package 100 packages 1 package 100 packages
1drone per 20 drones per  1driver 1 driver 1 driver 1driver 1driver 1driver
observer observer

Emissions? kg CO.e

1.07 1.07 140 0.36 2.08 0.20 6.4 0.64

'Other costs include asset, maintenance, and insurance costs.
*Scope 2 and Scope 3.

]
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Potential end-user on competitive opening

What Do

DOrganization

Phone

» You Want B e

product or service, why,
and how?

to Know from Eii

Key specifications and

7 features to emphasize for
nd-Users
® How long would you

expect a product like this
to be used before it has to
be replaced? If
consumables are involved,
how often would they be
purchased and in what lot
sizes?

Price and pricing factors
for this niche -
specifically, what price
would you expect
whomever buys to pay for
such a product or service?

Current and Fothcoming
subtitutes?

How would you want to be
introduced to a product or
service like this one?

How important are things
like delivery, installation,
training. ¥ arranties,
contract maintenace, help
desks, rapid consumables
delivery, and after-sales
service for your
satisfaction?

Yhat problems should be
anticipated in making
users like you aw are of this
technology and making it
easy and desirable to use?
Are thinks like training,.
maintanace by others,
waste disposal or

—] recycling, etc., important?

EEN— Other potential roadblocks
g to your use’?
= Additional insights



Current or potential customer on competitive opening

What Do =

DOrganization

» You Want =

Importance of need(s]

being addressed

O NnNowimom &
product or service, why,
and how?

Customers? Koy ectestions o

this niche

How long will end-users
expect a product like this
to be used before it has to
be replaced? IF
consumables are involved.
how often are they
purchased and in what lot
sizes?

Food and other e

specifically, what price
would you expect to pay

d e I i Ve ry ? for such a product or

Key competitors

How would you introduce a
product like this one?

How important are things
like delivery, installation,
training. warranties,

affordable consumables,
credit for purchasing and

Retail g oods e savsaoion?

Potential roadblocks to
introduction

d e I i Ve ry ? Yhat problems should be

anticipated in making
customers and end-users
aware of this technology
and in their acquiring it
using it. maintaining it.
dispo=ing or recyling it
—g— "\ afrver its useful life, etc?

= Additional insight=




I

> What do
You Want
fo Know From
Experts

What about the
emissions? |Is that
going to be a
problem
downstream?

Expert on competitive opening

Name

Title

Organization

Phone

Email

Importance of need(s) being
addressed

Key specifications and features
to emphasize for this niche

How long will end-users expect a
product like this to be used
before it has to be replaced? If
consumables are involved, how
often wiuld they expect to
purchase them and in what lot
sizes?

Price and pricing factors for this
niche? How do Customers think
about price?

Key competitors

How would you introduce a
product like this one?

How important are things like
delivery, installation, training,
warranties, affordable
consumables, credit for
purchasing and after-sales
service for customer
satisfaction?

Potential roadblocks to
introduction

What problems should be
anticipated in making customers
and end-users aware of this
technology and in their acquiring
it, using it, maintaining it,
disposing or recyling it after its
useful life, etc?

Additional insights



( » Stretch and Discussion

-
-P




> Tricks of the Trade for Calling End-Users and
Customers

Do enough market and technology research before hand to know the relevant terms and jargon
and be able to participate in a conversation.

Email everyone, provide your questions and ask if you can chat for no more than 10 minutes or so.

Always clarify you are not selling anything but trying to figure out whether to write a proposal and
how to focus it and explain why you think they may be able to help.

If they are busy, ask when is a good fime to talk and schedule it if possible. If they say they are the
wrong person ask who to call and if you can mention you got their name from them.

Look for common ground and leverage points.
Be a poor working stiff.
Know what you want to learn but be open to serendipity.

If they ask you something you do not know the answer for, be honest and say if you can find out you
will get back to them.

é\sk wlhere they go for information and advice about the kind products or services you want to
evelop.

Before saying good-bye, ask who else you should talk fo and what other publications, sites, etc. they
use to find business-relevant information.



* Product Line Managers

* Marketing Managers and
Staff

« Sometimes R&D Managers
and Staff

 Division and Unit Managers
(President, CTO, CNPD,
Chief Engineer, BD,
Marketing)

« C-Level Managers (CTO,
CSO/VP R&D, CMO, CBD,
CEQ)

« Owners in SMEs

“ » Who to Call in Companies

Gatekeeper

Sponsor

v

l

Project Leader

* Product Development
Teams

—-—

Champion

v !

End User

Technical
Expert

29



“» The Fishing Method

1) Develop a straw man.
2) Float it, then try it.

3) Adapt it to reflect
comments and
reactions.

4) Continue to no
adaptation is needed.

Foresight Science & Technology www.ForesightST.com

30



“ » Tips for Talking to Experts

= Find them at nodal points in relevant communication channels.

= Explore the same kind of things as with Customers and End-Users
plus some big picture stuff

= Start with what you read or saw which led you to call them.
(“Schmeichel” a bit).

= Trade information to get information.

31



» Contacting Experts

Government Officials Working in Relevant Areas
Trade and Professional Publications

« Editors

» Authors
Trade/Professional Associations and Societies

« Officers and committee chairs

* Presenters at meetings

* People doing posters

« Exhibitors at meetings
College, University, and Research Lab Based

» Researchers for technical matters

« Consultants with Industry for anything else

« Technology Transfer and Business Development staff
Distributors
Private Consultants and Market Research Companies
Expert Witnesses

32



( » Supply Chain Members as Experts

ﬂ*@*"’hﬁ

Raw Matenals Supplicrs




( » Stretch and Discussion
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» Patent Searching
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FIG. 9 is a front view of the second embodimen with the
rght and lefl sections of the pin and box assembly in the
sembled configuration where slider body 102 has pulled
away from the pin and box sssembly. Lower body 104 can
aptionally possess an extension 88 which extends from the
lower body along zipper wrack 108, The exiension can be
designed to fit inside slider body 102. Extension 88 can also
b designed 1o maintain stilfness andior alignment between
lower body 104 and the first tooth of Zpper track 108, T
stifless or alignment will assist in proper functioning of the
shider b il possess an element 98 1
reversibly engsges with en element {not shown) of slider body
102 to hold the slider body in place until the slider is pulled
To allow shdder body 102 1o easily engage the hise siructure
formed by the joining of lower bodies 104 and 106, extension
B8 can be designed to possess 4 lead-in element 100, Lead-in
element 1D extends borizontally from extension 88 and can
reversibly interset with the opposite side of the zipper mecha-
nism. Ina preferred embodiment, the upper edge of lead-in
element 1) s tapered 1o guide slider body 102 onto the base
structure,

Another mechanism 0 assist in proper functioning of
slider body 102 is 0 use a tapered or narrowed first woth on
zipper track 108, The taper would allow the slider 1o more
emsily engage the woth. Additionally, slider body 102 could
nodified to possess a lead-in element (not shown) that
e engagement of the first zipper woth with the slider,
or could be modificd 0 have a wider npening on the upper
edge that interacts with the opposite zipper track.,

In yet another embodiment of the present invention the two
lower badies fit together with one on top of the other to bring
the zipper tracks in alignment, mther than side-by-side. In this
configuration, the topmest lower bady would contain & mag-
et or other element positioned 1o intessct with 4 magnet or
leawer body. Cnce
also
used o in Lrl.ml.lln_ dipper

s

the lower bodies are properly
in lht properalignment wnd cin
trincks,

Ithough the pr\,wnl imvention has bu.n ducrltuxl ineon-
nect h
that m\\dlfwllmnn alterations, and .uklnm
the inveation without departing from the
the invention as_defined by ihe spec

s can be made to
it and scope of
tivn, claims, and

Wht is cluimed is:

1. A fstening device, the fastening device comprivg

a first locking body hoving a first magnet with o may
«cally interacting operable surface;

a second locking body having a second magnet with a
magnetically interacting operable surface;

aslider body slidably connected to a first zipper track:

the first locking body affixed to the first zipper track;

the second locking body affixed 1 a second zipper track;

wherein the magnetically interacting operable surface of
the first magnet is genemlly perpendicular o the op
surfoce of the first gipper track and the direction st which
teeth of the second zipper truck protrude is generally
normal 1o the magnetically interacting operable inter-
face of the first magnet; and

magnei is generally perpendicular w the top surfice of
the second )ipper track and the direction at which teey
of the first zipper track protrude is generally 3
the magnetically interacting operable interfa
magnet;

8
wherein the first and second locking bodies seversibly form
asingle element through the attractive force of the first
and

1, v.lsuun said first or
5 i
pstening deviee of uuim 1, wherein said first or
second mignet is @ mee carth mignet,
4. The fastening device of claim 1, wherein said first or
second locking hody further comprises o guidince element
w5 The fastening deviee of claim 1, further comprising a
pull tab connecied to the slider body.
6. A methed of manufacnring the fastening device of claim

second magnet (0 2 second Tocking body;

slicler body toa first zipper trac)

aflixing the first Jocking body onio the first zipper track;
and

affixing the second locking body onto a second zipper
20 track.

7. The method of manufacturing as regited in claim 6,
wherein said first or second magnet is a ferromagnetic mate-
rial.

8. A garment comprising:

15 Iahm: having a I|n:[ il

@ )N,I.'\,IK' siddes -‘mﬂ!

ripper ack
v)u.r\.m ll)t |||~| wppes nmk s alimesd 10 the first swdeof the

fabric
wooa plumlnv ofteeth Ik,[.mmugu itha first tooth connected o
t

uperible surface, and farther comprises a first vertical
element thal reversibly interscts with the slider body;

and
o second locking body affived 0 second zipper tmck
whercin the second zipper track is affixed to the second
a0 side of the fab
a plurality of teeth beginning witha first tooth connected to
the second zipper track
the second locking body comprising a second housing
element that contains a second magnet with a ms
45 cally intermcting operable surfisce, and further compri:
a suxnm\ vertical clement, uhm-m \In. m.nyu

ally p.rpmn.ular o the top surface of the first ripper
track and the direction at which teeth of the second
S0 Fipper track protrude is generally normal o the magneti-

the mugnetically interscting operable interface of the
second magnet;
h lwr\,m the first and second locking b&\llca-nwml!]\- form
zhe ¢l through the releasabl fihe
first and second magnets.
9. The garment of claim 8§, wherein said first or second
magnet is a ferromagnetic material .
10, The garment of claim &, wherein said first or second
&5 migmel 15 @ rane earth magned.
11 The ganment of elaim 8. wherein said first or second
Incking body further comprises  guidance element

If you don’t knowhow to
read or use patents, see:

Identifying Inventions in
the Public Domain

§W|Qo mtl
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ase with which Zipper-type

, opepate, many individuals

ter difficulty joining together the
nd body. Others may have difficulty
sping the small slider body or pulling/it
long the Zipper's teeth. Examples of
individuals who often encounter these
difficulties include small children, people
wearing gloves for protection, elderly,
and people with poor vision, macular
degeneration, or cataracts. Additionally,
people with disabilities such as arthritiis,
multiple Sclerosis, cerebral palsy,
pervasion developmental dis orders,
Down's syndrome, ataxia, diabetes with
neuropathy, stroke (CVA), paraplegics, Lok
Gehrig's Disease, Parkin Sons, and head
injuries can also find the operation of
Zippers to be difficult.

US 8,959,726 B2

1
ZIFPER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is 3
120484, 2400 filed
which is incogpGrmted henein by reference.

Minuation of application Ser. Mo

AACKGROUND OF THE INVENTION

Field of the Invention

The presemt invention i related 1o o zipper-iype fsiening
device, amel, more particularky, 1o an improved pin and box
nssembly and improved slider body,

I Description of Relnted A

In the venrs since their invention, zippers hinve hecome
uhiguitous, Zippers can be found in all types of elothing sach
a5 pants, dresses, and jackets, on carriers such as bags and

Inggage, and in gear such ns sleeping hogs and temis, In 2

addition to serving as decaraiion, zippers can join ogether
g sikles of o ganment, such as in the opermtion of & dress, and
can serve as means o removahly attach two pieces of fabric,
such as in the attachment of a removable boed to a jacket.

un, 15, 2008, the entire disclosane of

2

tiple scherosis, cerebral palsy, pervasion developmental dis-
orlers, Down's syndrome., ataxia, diabetes with newropathy,
atroke (VAL pamplegics. Lon Gehrig's Disease, Parkin-
o3, anxd b injuries can also fiod the opermon of 2ippers
s e difficult

IoGerefone & principal object and advantage of the
present isgion o provide o deviee Tor ensier alignment of
the: pin ard bo@s o #ipper,

v is another ohpd awd advamage of the presem invention
1o prowice a deviee for dgier ope 1ol a zipper slider body

It e & further ohject andNgdvantage of the present invention
w0 provide an improved zipher for use by individuals with
limited dexierity.

Chiber abjects and advantages N the present invemion will

15 in part he abvious and in part be edgressed heneinafier.

Fastening devices such ns zippers can be separating or 15

noneseparating, and can be one-way or tvo=way devices. Ina
sepamting Fpper, each of the two zipper tcks, comprising
the pe amd attached teeth, are connecled o different ele-
ments that are primarily joined ooly by the interbocking wip-
per leeth. In a non-separaling spper, both smpper tracks ane
connected o a single element such that mberlocking and
unlocking the wipper teeth crestes an opening in that element.
A twosway sipper comprizes o slider hodies that can work
Ingether or separately fo interlock amd unlock the zipper teeth.
A one-way Fapper comprises a single slxder body as well asa
panand box assembly thal aligns the mpper teeth contaned on
al least one of the sipper tracks.

In thear simplest fonm, one-way separasling Appers ane
composed of relatively lew pars, includieg: an onginstion

agsembly witl a pan and @ retaaner body a1 the kewer it of

each row of zipper teeth: two preces ol Tape thal ane sitached
1o fabric on one side and comain Hpper teetl on the oiler; a
slider boddy wath a pull-lab: ald two top sops ot the upper
lamit of each mow of weeth.

Tor finsten vovon pleces of Eabeic rogather. il aperator insens
thir pin from e kwer Hmin of ome row of teeth oo the

retaner box ot the matehing loweer limit of the other row of

tel. This aligns il teeth ive an operable interlocking for-
mat. Cnee aligned, theopersor palls the laching mechanism,
called the slider body, along the teeth ek, Whedges inside the
slidder body force the voeth of sach trock 1o inveract. 171l weeal
are aligned, the hook of esch tooth seibes inso the hollow of an
opposing woth, The operstor can comtinue o pull the slider
body ad interleck the seeth until the slider terminates at the
top stops Jocased a1 the upper Limit of each row ol weeth,

Tounfasten the pieces of fabric, the opemtor pulls the slider
by hack along the closed rack. The wedes inside the slider
by foree the interlocking teeth apart and separate the gipper
closare,

Diesipite the ense with which zipper-type closures operaie,

many individunls encosnser difficulty jeining together the pin

il bochy, Cithers muny have difficnlty grasping the small slider
ko o pulling it alang the zipper's teeth. Examples of indi-
viliNg wha ofien encounter these difficulties include small
childrel wple wearing gloves for profection, elkdery, and
renple withgoar vision, macular degenemtion, or calamcts.
Additionally, pegple with disabilities such as arthritiz, mal-

=

4 that reversibly inteme

SLIMBMARY OF THE INWENTION

In nceordance with the foregoing objets and alvaniages,
the present invention prowides o fastening &vice comprising
(11 a pin affixed o a first zipper track, the ZzNn comprising a
first magnet and ot besst o fisst engoging (oY interlocking )
element; (2) a box affixed 0 & seoond zipper \uck, 1he bax
comprising i second magned and comprising at Rt a second
engaging {or interlocking | element complementaky to the Arst
mterlocking edement from the pin, wherein the pyn and
form a single element through the relensable nberagionolihe
lirst and second magnels, and the frst interlocking dfement of
the pin reversibly interacting with the second inbriocking
ehement ol the bos: and {3 @ lird slxler body, whereid the list
sleler body comprises al least one releasing elemlnt that
reversibly disengages the first inberlocking element of the pin
Irom the second interdocking element of the box. Thelmpag-
mg/interlocking elements preferbly conrespond in ol

rhock
myg Gashion, but coukl engage one another m an olgerwise
comyenlional mamner that dioesn™ nequire sciual mberpeking
relation.

The wrvention furtler provades a lastening device cofupris-
angz: [ 1) a pan aflixed b a lirst apper imeks the pin comprasing
o Tirst mnaznet and at besst a s moerlocking ebensenf: (21 2
box aflied e a secomd mpper track, the box compgsmg a
secoind magnet and comprising a1 beast a second interfocking
ehement comyplenwentany o the first imerlockisgg elemgut Inom
the pin, wherem the pin and box Rem a single femsent
through the rebemable nerction of the frst ang second
enagznets, i hse first interbocking element of the pifn nevers-
ibly interacting with the secomd imerbockiog elempn of 1he
bom: (31 a fiest slider body, wherein the first shder body
comprises at beast one releasing element that revfrsibly dis-
engages e fret imerdocking clemem of the pln from 1he
socoid interlocking clensent of the box. and furjfer compris-
ing & third magnet & well a8 defindng a1 bgfst one rdge
element; and {4} & second slider body compondnt coniprising
a fourth magnet and defining a1 besst one froove element,
wherein the first and second slider body eofiiponeris form a
singhe slider hoddy through the releasable/interction of the
first aned second meagneds, and the Adge/clement of the firs:
alider body component remwrvahly finige ini the groove ele-
me of the second shider body complnent.

The invention alse provides a Bs)ening device comprising
{1 & slider body slidably conpecyéd w0 a first zipper rack: (21
a first locking body affixed pf said fiest Zipper tmock, the
lncking hodly comprising a 6t housing element that comains
a first magnet, and furthepComprising a first veriical element

Jihy the slider bodys and [ 3) a second
o & secord zipper track, the second
piprising a second housing element that con-

lncking hoddy affy
lncking baody

It is therefore a principal object
and advantage of the present
invention to provide a device for
easier alignment of the pin and
box of a Zipper. It is another
object and advantage of the
present invention to provide a
device for easier operation of a
zipper slider body. It is a further
object and advantage of the
present invention to provide an
improved zipper for use by
individuals with limited dexterity.



Other Useful Secondary Sources

Company Information

—>Product and R&D
plans in Annual
Reports

->Government filings
>Press Releases

—>Scienftific and
trade press articles

Trade Literature

> Annual reviews
and overviews

—>New product
announcements

—>Hiring
announcements



¢ » Discussion and Break for 10 Minutes







» Customer Requirements

Customer Requirements

Customers End-Users Future Customers

Average

importance on a

scale from 1 [low)
to 3 (high)

Customer requirements

#HONO!
#OO!
#OO!
#OO!
#OO!
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#OO!
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#OMO!
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#OO!
HONO!
#OO!
#OMO!
#OO!
#OO!
#ONO!
#OO!
HOHO!

Performance

Ease of use




» Design Spec

Customer requirements Specifications Used bbby Competing Products or Services Importance

#O0w 0!
#0000l
#0000l
#0000l
#O0 0!
#O0 0!
#O0 0!
#O0 0!
#O0 0!
#O0 0!
#FO0w0!
O !
#O0w 0!
#O0w 0!
O 0!
O 0!
#O0w 0!
#O0w 0!
#0000l
#0000l
#O0 0!
#O0 0!
#O0 0!
#O0 0!
#O0 0!
#O0 0!
#FO0w0!

Performance

[l Q= el G} o | o | o W o o e ) o G| (o} ol B (o B o o ) e} Fomn | B o ) e o | e}

Ease of use

Other




» Data Sources and Time to Market

Patents
Company Trade Press and |
Websites Applications Referred Literature
T
° time T+5

Each industry has its own product/service generation timing and time from research to
market.



” » What's Out There Today

Examples of relevant products/services identified

Product name Manufacturer Relevance Website




~» »

éyec  Zipline releases new drone designed for raixid home ... B This Drone Startup Is Beating Amazon at Deliveries

)

gt

P o) 113/338 B & Youlube 5] I3 133/3:27 B & Youlube 5] T2




7 ) Whai’s OUf_There or Perhap_s Coming_

Patent number, publication
number, or application number

Priority date and notes

Assignee mElE on legal status




Patent Searching and Landscaping

http://www.cleantechpatentedge.com/wp-content/uploads/2012/10/Screen-shot-2012-10-10-at-12.23.41-PM.png



” » What may be Coming in the Future

Examples of relevant R&D identified

Performing company or

institution SEEEEE

Project title

Don’t forget to
check company
R&D as well.




» Competitive Advantage

(= o (= - ' e K ' w 53 =

Closeness of good on a scale of 1 to 10

Desired core benefits and
features (customer Average

requirements)

Our product #OI/0!

#DIV/0!

#DIV/O!

#DIV/O!

#DIV/0!

#DIV/O!

#DI/O!

#DIV/0!

#DIV/O!




» Exercises

How many
companies
make
delivery
dronese

Compare
AMmMazon,
/ipline, and
Flirty

100 companies

Compared to commercial aviation, drone delivery is less capital
intensive because of the smaller aircraft sizes and commercially
available technology. With such relatively low barriers to entry, over
100 companies currently compete in this segment.

Drone delivery: More lift than you think - McKinsey & Company
B www.mckinsey.com/industries/aerospace-and-defense/our-insights/future-air-...

[ How do drones avoid obstacles? J [ What are the legal issues? J [ How fast can drones )

(=) Type a message... 'Q) B
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Competitive advantage plots

Competitive advantage on core benefit
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Competitive advantage plots

How well met

10

Competitive advantage on core benefit
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Overall competitive advantage
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» Take-Aways

“Dreams surely are ditficult, contusing, and not
everything in them 1s brought to pass for mankind.”

Homer

“Walk a mile 1n the other guy’s shoes.”
Mary T. Lathrap

“Wisdom 1s the reward you get tor a hifetime of
listening when you would have rather talked.”

Mark Twain

“An ounce of prevention 1s worth a pound of cure”

Benjamin Franklin

1l




Thank you!

Research and Innovation Foundation (RIF)

P.O. BOX 23422, 1683 Nicosia
Tel.: +357-22205000
Website: www.research.org.cy
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