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depending on cultural, innovation, and other traditions typical to the given area.
Defing below the specific area of technology the given invention relates to.

1.1 Technology factor

Technology type factor is determined based on the area the given invention relates to. It helps to form expectations on the invention potential realization conditions

3

Levels: .5 4 R 2 [ [ |Not ranked
From the table below, select the level most relevant to the given technology.
Description Example
Level 5

|s Brand new areas of technology significantly advanced comparing with the
recent overall level of technology.
[|= Fioneer ideas creating new areas of technology

Research in the area of increasing the human life span; new approaches to
synthesis of materials, new methods of energy production; new principles of
scientific research, etc.

Lev

el d

: Mew areas of technology significantly advanced comparing with the recent overall
level of technology.

“Smart products”; global informational networks,; nano-technology; biotechnology;
new food products, fuel elements; genetic engineering; virtual reality; methods for
solving various scientific, inventive and engineering problems, etc.

Lev

el 3

! Recent fast growing areas of technology and mass production.

Computers and their electronic components; informational technologies and
networks; software; pharmaceutical industry and research; production of
nontraditional weapon; medicine; new methods of education, stc.

Lew

el 2

A Traditional areas of technology that haven't changed much during last decades.

Traditional metallurgy of steel and aluminum: construction; production of electric
power; oil exploration; production of paper, furniture, traditional weapaon; traditional
methods of management; political and advertising technologies, stc.

Ley

el1

|Cutdated or declining areas of technology .

Froduction of cast iron; traditional coal mining or agriculture; propeller airplanes

with combustion engines: traditional methods of education, etc.
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Facior Weight | Level
- A A=
3.1 Technology maturt 8 2 =] m ] O| | X ==
22 Problemoggvelty . 6 3 2 =2 o j =27 T
2.3. Solution novelty 6 3 = AL T -
2 4 Limitations on system 8 4 O| ] = 9—' U._:l T- E|> j | g _|_|_J_L 9—' _tl— él 0“ A—I téI- (DD:I 9—'
changes
25 Changes tothe system 3 3 11 Nl = ) Ol | 2= 0| = XI |_ S=—= 14 |,8|- A
design (—E_I——— jg_ll_l EEB 2s= c>j = T
2 6 Changes to the system 8 3
functions OI El»
27 Changes to the system 8 4 AN .
processes
2.8. Changes to the system 8 3
properties, parameters or
characteristics
29 Changes to the super- 10 4
SYSIEM(S) Factor Weight | Level
! - g evel
2.10. Utilized information 6 4 3.1. System's position on S-curve | 8 g
é—\:;E;‘I&E‘\?;‘I’l?:ﬂzﬂ“"a“"“"’”s j — 3 3.2. Evolution of useful functions | 10 3
o - - 3.3. Elimination of undesired 6 2
Atiractiveness for investment 70% functions and side effects
associated with useful functions
- |- D:I o XI _ — /\_| 3.4. Changes in human 6 Not used
oY —_— involvement
3- =2 o —’I — 2" jl- o o 35 Evolufion of system 6 3
adaptability
EO| HAS =X} |I—IO I:JI-D:IOl /
Ol 8% B SHEINHZ BHS oS Evonlpanges |8 |8
| S— o = HF Ol S} X | — o 3.7. Evolution of generated 6 3
lsdE (FIOH g 2 =8 Jtsd)sS rscurces
_ — 3.8. Integration/structuring 6 3
_LL=| j |. sk A Ol [:|. 3.9. Involvement of new enabling | 10 5
o = T PN . technologies
Overall Evaluation 47
Attractiveness for investment 80.7%
Factor Weight | Level
4 1.1. Factor of understanding 6 4
4.1.2_ Invention completeness 6 3
4.1.3. Risk factors 8 5
4.2.1. Market scale 10 5
- 4.2.2. Market diversification 6 5
4 %‘ s 9_' At %‘| A jl- | DE:I X 423 Timeand costof 0|4
° oS o — oS implementation
= (@) AL L— = O |:||. H I.” (@) 4 3.1. Degree of protection 10 3
Ol j.l:l——l t’|_:|_|_|_ j.l:l: EDoq _E_lg — 4.3.2 Patent age 8 4
Il- A I_ A—' . _:| _ 4.3.3. Authorship 8 5
—_— p—a |. _|. 4.4 Return on investment 10 3
AME D BIXLAISE S Bototd, (won
4.5.1. Relevance to company 10 Not used
= r |OIC>( O) |,_?_, & R HI—l ':’.”_E
T O =1 R | 9 |_|- a|_:| J [ I —/ O X = core competence
4.5.2 Prospects of 10 Not used
1T- — - (@) al: (] implementation
HIlotd , X0 ROl M &f (20| Al A MAHS 453 Licensing prospects 8 Not used
_ Qverall Evaluation 5.23
jH gtk A Ol El. Attractiveness for investment 81.5%
= T AN .
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Step 1. Evolutionary analysis of the Prior Art

US6378780 Delivery system for dispensing volatiles. Independent claim 1

What is claimed is:
1. A method of dispensing a liquid formulation with 3 e A !

uniform consistency over extended periods of

time, said method comprising the steps of: 7 4
e providing a liquid formulation in a container, © Vi « 8

said liquid formulation having a viscosity no L
greater than five centipoisel and a surface A 7 A
tension between 20 and 35 dynes per ‘ " =4
centimeter;

e driving, by means of a battery, a piezoelectric actuator which is coupled
to an orifice plate so that the piezoelectric actuator vibrates said plate to
produce and disperse fine droplets of said liquid formulation, said plate
being formed with orifices having diameters in the range of 1-25
microns; and

¢ during vibration of said plate, delivering said liquid formulation from said
container to said plate by capillary action.

5/




an orifice plate

L 4

/ diameters 1-25

orifices

microns

Hol-Z OIo| 0oz Y RLS REE ST
AR 1
a piezoelectric p'izzﬁf:?;c” »
actuator [PA) - o P
orifice plate
PA, driving by piezoelectric
means ofa |—» actuator lste deliveri
hattery vibrates plate | > I ;w: fofr:::;tl?gn | capillary action
produce fine \
a battery liuid formulation
droplets \ /
v ¥
disperse fine surface tension liauid formulation
liquid formulation between 20 and Le— " T
droplets 35 dynesicm
liquid formulation viscosity no
exended | " with uniform  |e—| greater than five container
periods of time . o
consistency centipoise
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an oxfjee plate

LN

orifices
diameters 1-25
microns

. . piezo actuator
a piezoelectric e
actuator [PA] S *
orifice plate
PA driving by piezoelectric *K
means of a actuator olate delivering
i [ ™ capillary action
battery vibrates piy liquid formulation [ | pillary
produce fine \
a battery liquid formulation
droplets \ /
Y
disperse fine surface tension 3ok formulation
liquid formulation between 20 and G:n e
droplets 35 dynesicm
e quuufl forn?ulatlon viscosity no
. . —»  with uniform  fe———— greater than five
periods of time X .
consistency centipoise

container
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Recognize and exclude duplicate elements “YE2 A=
Recognize and exclude auxiliary functions OF AFX)
Integrate elements

Use resources to exclude an element

Use a fields instead of a material element and vice

versa . ’ « Decrease the stability
Dynamization of an element + Transition from stationary to
movabplée
=YL « Divide a system.into mobile parts
= e Introduce a mobile object
Improve product features . Apply physical effect

Improve process features
Improve a system for measurement and/or control
Simplify a product or process

Decrease the degree of stability Checking Panel Tightiless
To increase the dynamics of a system, try to reduce its stability : 5 .
by:
o Introducing one or more added stable states (using devices
S 200]/7 0// like bistable membranes) Introducing the kind of dynamic
o stability offered by a bicycle

) : Itis important in electrical equipment to check how tightly electrical
o é /1’/ Using a fundamentally unstable system that requires constant | |yires are held in place.

control to maintain stability, for example, an airplane

The tightness of screws can be verified by using concave washers. As
llustrations: [Shesking panel tightness o | _‘] ﬂ the screw is tightened, the washer is deformed until it produces a
“click" sound. This click indicates that the wire is properly held.
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geg = 2L

. . piezo actuator
P [ coudto s P N
orifice plate
PA driving by piezoelectric 7
means of a actuator | plste delivering
. | L
beory ¥Rroies pioko liquid formulation |~
I A T
/ 4
produce fine rifice
a hattery liquid formulation ¢ diam 1-25
droplets \ / icron
v ¥ N
disperse fine o -
s 5 liquid formulation
liguid formulation b Rortaines
droplets
liguekformuls#tn
it with porm | five container
periods of time .
sisten
1 6

3 possibility for circumvention
2 possibility for circumvention
2 possibility for circumvention
4 possibility for circumvention
3 possibility for circumvention

3 possibility for circumvention



Control pedal apparatus
for a motor vehicle

Claim X of USP No.
X XXX XXX

::;:;
S JI=: One slot pedal Two slot pedal
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[nvention Enhancement

[nvention data

Title of the invention
CONTROL PEDAL APPARATUS FOR A MOTOR VEHICLE

Patent number

US 4,989,474

Field of the invention
This invention relates to control pedal apparatuses and more particularly to adjustment means for
selectively adjusting the position of one or more of the control pedals of a motor vehicle,.

Authors of the invention

Cicotte, Edmond B. |
Sitrin, Gabriel M.

Assignee of the invention
Brecom Corporation
Invention Analvsis

A control pedal apparatus for adjusting a control pedal of a motor vehicle such for example as a
brake pedal. an accelerator pedal. or a clutch pedal. The mechanism includes a pedal arm, an adjustor
member, and a bracket secured to the fire wall of the vehicle. The mechanism allows the position of
the pedal pad to be adjusted slid-ably on the adjustor member without disturbing the position of the
particular control element actuated by the pedal assembly, and selectively moves the pivot axis of the
pedal assembly to maintain a fixed mechanical advantage of the pedal assembly irrespectively of the
position of adjustment of the pedal arm on the adjustor member. Coacting slots allow the pivot axis
to be selectively moved during adjustment of the assembly but coact in response to depression of
the pedal to fix the position of the pivot axis in any adjusted position of the pedal arm so that the
pedal assembly pivots positively about the instantaneous assembly axis in any adjusted position of
the pedal arm. The adjustment of the pedal arm is accomplished by the rotation of a screw engaging
anut on the pedal arm with the screw being driven by an electric

Invention Analysis

Green Cause-Effect diagram

j
il

B

1l

| | pedal asemby |-
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Express-Failureprediction for-patentedtechnology-and/or product]

T

Itis vtoproduce all-possibl d d effects or-failures that canoccurduring the-
implementationofthe CONTROL PEDAL APPARATUS FOR-A MOTOR VEHICLEY

T

‘Weak'and-dangerous-zones{]
*—+ Zoneof-adjustingmembery
*— Footandpad-zonef

Possible-failures-of-devices.-objects,etc
=~ Screwdamage?

Possibleh ‘actionsy
s Toostrongpedal push-{
1
Potentially dangerous ‘periods of-timeq
»— Panic-braking in dangerous situationy
T
Big footproblemy|
L
® bl
ﬂ
Nobraking-and possible-broken foot -or'sprain-of*
ligamentsq]
ﬂ
bl
ﬂ
ﬂ
bl
o9
ﬂ

bl

hl
Ifthescrew s broken, pedal-comes-down, and brakingis-
impossibled]

\=A-a_a_a_8_a_8

D B A% A - 3 A~ v

1

Reveal and prevent potential failures -
Even with a “perfect™ Concept - one that completely solves the initial problem -
predict possible failures caused by implementing a new Concept to an existing system, consider the Express Failure Prediction:

Step 1. Invert the problem - instead of brainstorming about what non-obvious failures might oceur, invert the problem - try to inrentionally

produce. in particular. to "invent" possible failures. Use the following template:
It is necessary to produce all possible undesired effects or failures that
Name].

Step 2. Create Ideal Scenario

1. Make a list of consequent Events - stages necessary for the Concept implementation

2. Addto the list the Events that describe system functioning.

Step 3. Generate Failure Scenarios - consider in turn each Event in the corresponding Ideal Scenario and create Failure Hypotheses possibly

related to the Event.

-

2. Consider possible failures in the weak and dangerous zones

3. Consider possible failures of devices, objects. etc.

4. Consider possible harmful impacts on each stage of implementation
5. Consider potentially dangerous moments and periods of time

Step 4. Consider measures for preventing the failures

B E |

f help

Possible failures of devices, -
objects, etc.

Consider the following as potential resources for
failure during any stage of implementation:
Failures of technological systems (i.e.,
functional failure at the system level)
Failures of devices
Failures of components

Failures of mate [ _ (x|

Failures of natui + ~ Bx & & [A] o W
Potentially dangerous =
moments/periods of time

Consider the following as potential resources
for failure during any stage of
impl ion:
Periods of disturbance in an otherwise
monotonous operation/process
Periods of high general stress
Periods during which newcomers or
visitors arrive
Periods of high personal stress
Periods following a catastrophe,
failure, etc.

Test periods, etc.

List all obvious failures or harmful consequences of the Event using your professional experience and knowledge.

(2]

unpleasant surprises can arise during implementation. To

can occur during the implementation of the [Concept

Consider the following as potential resources for
failure during any stage of implementation:
Flow concentration zones
Zones subjected to the action of high-
intensity fields
Conflict zones
"Bad history" zones
Zones of junctions between different systems
Multi-function zones
Tool-article contact zones

EER 3 5
Possible harmful = =
impacts/actions

Consider the following as potential resources
for failure during any stage of
implementation:

Mechanical action

Thermal impact

Chemical action

Electrical impact

Magnetic impact

Biological impact

Electromagnetic impact

Information impact

Psychological and emotional impact
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No brakmg and
possible broken foot or
sprain of ligaments

) If the screw is broken,
pedal comes down, and
braking is impossible
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Green and Red Cause-Effect diagram|

1. Find an alternative way to obtain control pedal apparatus that offers the following: provides or
enhances an adjuster member, means operative for adjustable movementand pedal assembly does
not require motor vehicle.

2.Find an alternative way to obtain MOTOR VEHICLE CONTROL that does not require PEDAL
PIVOTING.

3. Find an alternative way to obtain an adjuster member that offers the following: provides or
enhances upper track spaced on adjuster member, moving pedal relative to adjuster member,
PEDAL PIVOTING and adjuster memberadapted to be pivotally secured does not require control
pedal apparatus.

— R

Use adjuster member with one track and make it curved.

nber that offers the following:
ot cause Large size of adjuster

4. Find an alternative way to obtain upper track spaced on adjuster
provides or enhances slidably engaging arm with upper truck doe
member does not require an adjuster member.

5. Resolve the contradiction: upper track spaced on adjustfmember should be provided to produce
slidably engaging arm with vpper truck and should nople provided toaveid Large size of adjuster

a‘par ofgut!é

member. S pins secured on

i 98 upper end of
ca: +2

Toreduce the adjuster member’s size. use two pins in the same track.

Idea: #3

Position trackin an angle closer to the vertical than horizontal plane allowing for reduction of the
member’ssize,

Idea: #4
Place the adjuster memberin the upper part of the pedal.

6. Find an alternative way to obtain lower track spaced on adjuster member that offers the following:
provides or enhances slidably engaging arm with lower track does not cause Large size of adjuster
member.

7. Resolve the contradietion: lower track spaced on adjuster member should be provided to produce
slidably engaging arm with lower track and should not be provided to avoid Large size of adjuster
member.

8. Find an alternative way to obtain pedal assembly that offers the following: provides or enhances
pedal arm and moving pedal relative to adjuster member does not require control pedal apparatus.
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From the diagram, you can define each element useful or harmful, and find
contradictions.. - : )
- — - A+ X+ —-[ F ]
a1 2 \n.
482 - —— &0 &3
Ol A& = 2L tetlt:

1. Find an alternative way to obtain X+ that offers the following: provides or enhances E+
K’ eliminates, reduces, or prevents G- does not cause F- does not influence H+ does not require A+

is not influenced by D-.

Resolve the contradiction: The useful factor X+ should provides E+ counteracts G- and avoids
F- and avoid hindering H+.

2.

3. Fin i':m alternative way to obtain E+ that offers the following: does not require X+ is not influenced
y I-.

4. Find an alternative way to obtain A+ that provides or enhances X+.

5. Find a way to eliminate, reduce, or prevent D-.

6. Find an alternative way to obtain H+ that is not influenced by X+.

7. Find a way to eliminate, reduce, or prevent G-.

8. Find a way to eliminate, reduce, or prevent F- in order to avoid I- under the conditions of X+.

9. Find a way to eliminate, reduce, or prevent I- in order to avoid J- under the conditions of F-.

10. Find a way to eliminate, reduce, or prevent J- under the conditions of I-.
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» Separate in space
» Separate in time
» Separate in structure
» Separate on conditions

s8¢t Jls= M3cote GANEE =S 2=0

» Enhance useful parameters

» |dealization

» Increase effectiveness of the useful action

> Partial/excessive action

» |nversion

» Integration

» Segmentation

» Synthesize the new system

» Lower harmful parameters
ot JIs= MAH, &4, &tX[6t)| flst et =S
=CLCl.

Lower harmful parameters

Enhance useful parameters

Counteract the harmful effect

Protect the system from the harmful effect §
Impact on the harmful action

YV V.V YV V V ¥AH0

Reduce the harmful results or benefit from them
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n? help
-~ SEAER @D .

Find an alternative way to—
provide Useful Function

Select corresponding items and press Submit
button to get Refine Directions:

2| Enhance useful parameters

&l Idealization

2l Increase effectiveness of the useful action
1 Partial/excessive action

& Inversion

~l Integration

2l Segmentation
2l Synthesize the new svstem

=l Lower harmful parameters

M=1E3

B help
--0&EER

e .

2 holp _[ofx]|

~-=BSFEAR o8

E help

Insufficient useful
characteristic

Choose a characteristic that vou wish to

improve and press Submit button

2l Reliability

2l Action speed

2l Mechanical strensth

&l Composition stability

2l Convenience

2l Productivity

&l Manufacturing accuracy

El Dispensing accuracy

=l Shape

5l Universality
i _— n

et ability
M [=] B3

of adaptability
e mode

pipes to one with spherical parts.

Apply curvilinear forms <

Consider modifving an object in accordance
with the following transitions: from a
rectilinear to a curvilinear form frem-aflat—
to a spherical surface from one with cube-
shaped parts or parts shaped like parallel

7

,f Sphenical Wheels - Windows Internet Explorer

Ae=-2SEAER @&

[l 3

mprove shape

Consider the following recommendations
(Operators) for improving shape:

J

Shape transformation:
&l Applv asymmetry
2l Applv curvilinear forms

2l Add an object
&l Apply physical effects

L

Shape stabilization:
2l Preliminary anti-action

Spherical Wheels

Even subcompact cars can have difficulty maneuvering in
crowded city streets. Cars with disk shaped wheels must
turn to change direction.

With spherical wheels, and appropriate drives for those
wheels, the car can immediately move in any djraction.
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Solving of
Blocking Patents Secondary
Invention , Circumvention Problems
Rejected Invention  FEvaluation .
Enhancement o @D Implementatio
A NLicensing or
Invention J . @y Selling Out
e 9 Invention
‘.‘7 % Evaluation,
“." Find New
Application
Rejected__ ) ~Allowed
Patent @ Patent .
Applicatiorg’ Prosecution Invention
%D No Enhancement
.. - .
Invention ~~ Decisions Secondary ggtues:tg
Enhancement @ ] Problems Not
Disclosures * Invention .
! Licensed
@ Inventions Evaluation
@ Research Problem Solving ..(ejected Invention Reject(:':d
Prior Art search Enhancement Invention
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Develop New
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@ Invention
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Product
(@ Invention (Now successful, but soon will decline)
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