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1. TAEUS INTERNATIONAL CORPORATION

TAEUS International Corporation is the leader in

applying engineering principles to patents. We help

clients generate positive value from patents by

showing how our clients’ patents are used by others. Technology Licensing
Patent & Technology Brokering
. . . . P Offensive & Defensive Strategies
We apply a unique engineering perspective and TAEUSWorks: Expert Patent Analysis

innovative business methods to analyze patent
portfolios, reverse engineer competitive products,
search for prior art, value patents, and support

licensing with technical experts and analyses.

TAEUS is headquartered in Colorado Springs,

Colorado and has offices worldwide.
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2.1. Patent Information

USPN
Patent Title:
Inventors:
Date Issued:
Date Filed:

Abstract:

Independent Claims:
Claim Types:
Keywords:

Key Figures:

Significant Claims:
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Signal generating tire valve

Achterholt; Rainer (D-8968 Durach/Weidach, DE)

August 20, 1991

September 7, 1990

A tire valve comprises means for generating a wireless transmittable pressure drop
indicating signal. The valve comprises a valve foot attachable to a tire rim and a
valve shaft extending from said valve foot. A signal generating means is mounted
on said valve foot at a valve foot side remote from said valve shaft. Said signal
generating means comprises a reference pressure chamber which is admittable
with a desired pressure. A diaphragm defines said reference pressure chamber and
is admittable with the tire pressure to be controlled. Further, said signal
generating means includes a transmitter means, a power supply means and
switching means which is regularly hold in an opened position, but which is
closed with a diaphragm deflection, whereupon the transmitter means is activated.
The transmitter circuit comprises a sequence control which terminates a signal
transmission after a short duration thereof and resets the transmitter means in a

state to become activated again.

Apparatus, Means+Function
Tire, Pressure, Monitoring, Wireless
1,2

1
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2.2. Patent Evaluation

Factor Rating | Comments

Observability 4 Positive answer can be obtained via reverse engineering. After obtaining a sample
or applying black box testing, the results will demonstrate the use of the claim
elements. Technical literature would provide strong inferential evidence, but not
proof.

Ease of 3 Standard reverse engineering or black box testing techniques required. It is

Investigation possible to show the use of the claimed technology using standard reverse
engineering techniques. Disassembly of the pressure sensor is required to show all
elements.

Lack of Prior Art 2 Strong possibility of prior art. The patented technology is main stream. Given the
number of manufacturers in this field, there is a very high likelihood that any
extensive search will turn up equivalent technology preceding the priority date of
the patent.

Availability of 2 Alternatives are possible, but moderately difficult to implement. In this case, it

Alternatives may or may not be cost effective to attempt to design around the patented
technology. However, there are many alternatives that provide equivalent
functionality.

Technology 3 The technology is mature - possible use in current applications, and may be used

Maturity in the near future. Since all new cars will be required to have TPM systems, the
requirement for this type on functionality will grow rapidly.

Present Commercial 3 Very Specialized. Use of the technology is very likely, but due to the number of

Use different approaches available, distribution of products using it is confined to
niche markets. It is very likely that one or more of the many manufacturers of
wireless tire pressure monitoring systems use the technology disclosed in the
patent.

Future Commercial 2 Possible. The patent describes a technology that may be advantageous, but may

Use require major redesign of mainstream products or acceptance of what are
considered today non-standard methods by consumers. Due to the number of
potential new technologies, this implementation may not become the standard.

Scope of Claims 2 The claims are narrow enough that many of the new technologies may not

infringe.

©2008 TAEUS International Corporation
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2.3. Summary and Comments

Tire Pressure Monitoring Systems (TPMS) have been common on vehicles since the 1980’s with two basic system

architectures being predominate.

Indirect TPMS — Uses tire speed (as monitored by the ABS system) to determine under/over pressure. This is
accomplished by measuring tire speed and comparing against other tires on the vehicle. A speed-up or slow-down in

tire speed indicates an increase or decrease in tire pressure.

Direct TPMS — A pressure sensor system (usually mounted inside the tire rim) is coupled via an RF link to the

vehicles remote entry system and directly reports tire pressure to the vehicle control panel processor/system.

USPN 5,040,561 teaches a direct TPMS system that takes the place of the valve stem on each tire mounted on the
vehicle. The system is a standalone device with its own embedded computer system to calculate pressure differential
between the tire and an internal pressure cavity. Pressure readings are reported directly to the vehicle control panel

with no need for further processing
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2.4. Potential Licensees/Users

Potential URL Product
Licensee/User
Accu-Pressure htep://www.accu-pressure.com/ TPMS

All major automotive

NHTSA is mandating tire pressure monitoring systems

Implementation will vary by

manufacturers for all new vehicles. manufacturer

Ding King Tool htep://www.dingking.tv/products.asp?product id=WT | PMSO01
PMSO01

Dorian Mfg. http://www.doranmfg.com/tire pressure wireless.htm | Pressure Pro

Gentex Corporation

www.gentex.com/automotive.html

HCI Corp. http://www.tiresafeguard.com/ Tire-Safeguard Tire Pressure
Monitoring Systems

Intellivalve http://www.intellivalve.com/ Intellivalve

IQ Mobile http://www.igmobil.com/index.php?m=RDKSPR0010 | RDKS
&language=en

Johnson Controls http://www.johnsoncontrols-press.com TPMS

Schrader Electronics heep://www.schrader-bridgeport.com TPMS

Siemens VDO & http://www.siemensvdo.com/ Tire IQ

Goodyear Tire and

Rubber Co.

SmartTire http://www.smartire.com SmarTire

©2008 TAEUS International Corporation
All Rights Reserved
www.taeus.com
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3. TAEUSWORKS EVALUATION CRITERIA
3.1. Observability

Observability is the degree to which evidence of the patented technology will exist in the target product. While
Observability and Ease of Investigation are often related, they are not the same. Technology that is highly observable
on a product may still be quite difficult to investigate, such as requiring the fabrication of custom hardware, or the
extraction and analysis of an extensive amount of circuitry from an integrated circuit. Claim limitations that are not
present on the final product are not observable. Processes that are internal to a company and require access to
proprietary production documents to prove are typically not observable in a product and are therefore very difficult to
investigate. A low observability rating may also reflect the inherent difficulty in obtaining product/samples for

investigation. The rating is based on the patent review and the reviewer’s expertise and background in the art.

5: Plainly advertised or incorporated into an industry standard. The claim elements can be matched with an
industry standard or part thereof. Alternatively, the manufacturer openly advertises features of the product that are

infringing the patent claims.

4: Positive answer can be obtained via reverse engineering. After obtaining a sample or applying black box testing,

the results will demonstrate the use of the claim elements.

3: Negative answer can be concluded via reverse engineering or black box testing. It is often possible to exclude
infringement by black box testing. If an observed behavior cannot be the result of patented technology, the use of

the technology can be excluded.

2: Reverse engineering will yield inferential evidence at best. Reverse engineering can raise some suspicions that a
given product infringes on a patent but results may be ambiguous. For example, when a specific behavior or effect
is the outcome of the use of the technology, and a similar effect can be caused by alternative methods, it may be

possible to infer, but not prove, that the patented technology is use by the target product.

©2008 TAEUS International Corporation Page 90of 19
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1: Cannot be observed directly even after reverse engineering. There is no way of proving or inferring from
anything that is obtainable in the public domain that the patented technology is being used. An example could be

a process patent that specifies conditions in the manufacturing environment that cannot be demonstrated or

inferred by investigating the finished product.
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3.2. Ease of Investigation

The Ease of Investigation rating deals with the type, difficulty and expense of work required to determine if a product
is using the patented technology. While Ease of Investigation and Observability are often related, they are not the
same. Technology that is highly observable on a product may still be quite difficult to investigate. A low rating in Ease
of Investigation will typically translate to a relatively high cost for obtaining positive evidence of possible infringement,
but in certain cases this may not be true. In particular, it is sometimes much easier to obtain negative results (show
that the technology is not being used) than to obtain positive results (prove that it is being used). In these cases, the
cost of proving use can often be disseminated across a fairly large number of targets, so that on a per-target basis the
overall cost remains relatively low. TAEUS specializes in finding the most cost effective method for investigation of
specific targets, so that even a patent that would be difficult to investigate in general can often be investigated

effectively through “black box” testing.

5: Technical literature review will be likely to yield a conclusion. The information is advertised or provided in data
sheets, user’s manuals or service manuals by the manufacturer, or the patented technology is clearly visible without

requiring reverse engineering efforts.

4: Relatively simple reverse engineering, testing, or review of technical literature and/or standards provides
inferential evidence. Reverse engineering is required, but only in its simplest form. For example, a warning LED

to indicate the improper insertion of expansion cards may not be visible on the outside of the equipment.

3: Standard reverse engineering or black box testing techniques required. It is possible to show the use of the
claimed technology using standard reverse engineering techniques. "Standard" reverse engineering in this case
could comprise functional analysis of signaling pathways via logic analyzer or oscilloscope, or a detailed

mechanical analysis of a given design that requires substantial teardown of the product to be investigated.

2: Complex reverse engineering required (e.g. circuit extraction of complex circuits, development of custom test
equipment, or very sophisticated analysis techniques). Reverse engineering is still possible, but it will require
nonstandard equipment or techniques that may have to be developed in order to demonstrate technical similarity.
In most cases, the process is time-consuming and encompasses extensive forensic analysis of multiple aspects of the

product to provide proof or inferential evidence that the technology is used.

©2008 TAEUS International Corporation page 11 of 19
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1: Extremely complex or can only be analyzed with access to target’s proprietary data. Even though a violation of a
patent may be highly observable, the difficulty of investigation makes the project almost unfeasible unless the

target market is extremely large to justify high investigation costs.
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3.3. Lack of Prior Art

This factor gives the reviewer’s best estimate of the likelihood of prior art based on the patent review and the reviewer’s

expertise and background in the art. This rating is not the result of a formal prior art search.

5: Very unlikely to have prior art. The invention is novel and unique and the priority date of the patent is early
enough to precede any publication on the subject matter. This situation primarily occurs in cases where the
priority date of the patent is old, the patented invention is a breakthrough technology that was never envisioned

by others, and the patent pushes the technology to a higher level.

4: Unlikely to have prior art. The patent is novel and unique and appears not to be jeopardized by prior art. This
usually occurs when the patent improves upon a technical system by replacing the original technology. There is
still a possibility to find equivalent technology in technical publications even if the nomenclature at the time of

publication was different.

3: Possible prior art. The patent is unique, but the claims are broad enough with a relatively late priority date.
This makes the patent potentially vulnerable to prior art, in that somebody else might have invented the same or
an equivalent technology. There may also be public knowledge of the invention based on sales anywhere in the

world.

2: Strong possibility of prior art. The patented technology is main stream and the claims are overly broad. There is
a very high likelihood that any extensive search will turn up equivalent technology preceding the priority date of

the patent.

1: Known prior art. The reviewer is aware of potentially invalidating prior art without having to do further
research. In this case, the invention is usually a simple improvement of a technical system; the patent is riding on
the current technology trend and does not offer truly novel technology. Often, sales of equivalent technology

precede the priority date, or the invention would be obvious to anybody based on standard publications.
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3.4. Availability of Alternatives

This factor indicates the ability of the possible infringer to use alternative technologies to achieve the desired objective.
The rating is based on the patent review and the reviewer’s expertise and background in the art. This is also called the
“design around” factor, that is, how difficult it would be to “design around” the patented technology to avoid

infringement.

5: Alternatives are impossible. The invention covers the only possible technical solution to a problem. An example

would be the transistor or other fundamental invention.

4: Alternatives are unknown. The patent covers the generally accepted solution for a technical problem.
Significant R&D efforts would likely be required to provide an alternative. No other possibilities are known but

there may be methods to work around the invention.

3: Alternatives are possible, but very difficult to implement. Alternatives would require substantial R&D costs,
retooling costs, increased product cost, or significant compromises on product performance. For example, a heart
computer tomography can be triggered by an acousto-mechanical signal that is derived from the heartbeat and
monitored in the thoracic area. A work-around could use the pulse signals in the fingers, but because of the
propagation delays and greater variance compared to the actual heart movements, this technology requires
compensatory mechanisms and may still not be as accurate, or may be more costly to manufacture, and therefore

do not provide the same level of competitive advantage to the product.

2: Alternatives are possible, but moderately difficult to implement. In this case, it may or may not be cost effective
to attempt to design around the patented technology. In the case of heart computer tomography, the patent might
cover the mechanical movements of the thoracic region to trigger the x-ray. A moderately difficult to implement
approach could be an EKG as trigger, which is more expensive and technologically more sophisticated, but which
also may yield better results. Some product redesign may be required, but this may be more cost effective than

licensing the patent.
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1: Alternatives are readily available. Very little cost or effort is associated with implementing a non-infringing
alternative. This occurs if the patent claims are very narrow, or if the patent is a minor improvement that offers
little advantage in the marketplace. For example, a patent claiming structure having a substrate glued to its back

would, from a technical perspective, be weak; it is irrelevant whether the substrate is glued to the back or to the

front of the structure.
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3.5. Technology Maturity

This factor indicates where the patented technology lies in the overall life cycle of products that are likely to use the
invention. This factor can be used to target specific companies for licensing based upon your licensing strategy and
knowledge of the target’s product strategy. For example, early implementers are more likely to use embryonic
technology, while fast followers are more likely to use growth or mature technology. Low-cost manufacturers are more
likely to be using mature or aging technology. This factor reflects the changes in a patent’s inherent technical value as
related technology evolves. This rating often relates to patent strategy in general — a patent on technology in its early
stages of development is often a strong candidate for follow-on patents in the same general area, and is more likely to
be a better candidate for synergistic (carrot) licensing, while mature and aging technology is usually a better candidate
for assertive (stick) licensing. This is particularly true if the patent is relatively old (i.e. will expire soon) and the rest of
the world is just starting to “catch up” to the technology it discloses. The rating is based on the actual patent review

and the reviewer’s expertise and background in the art.

5: The technology is embryonic. The technology is unlikely to be incorporated into current applications, but

future use is possible. This situation could be found in cutting edge technology development areas.

4: The technology is in the growth stage. Incorporation is possible in current and future products. Examples could
be fuel cell technology, nanotechnology, biomechanical devices, and/or genotyped drug delivery systems that are

just emerging.

3: The technology is mature - possible use in current applications, and may be used in the near future. Examples

could be telecommunication systems, personal and handheld computers, etc.

2: The technology is aging. The technology is phasing out. It is possibly in current use, but is unlikely to be used
in new products. For example, vacuum tubes in electronic devices are still available, but in low production

numbers and mostly in niche products.

1: The technology is obsolete. The technology is highly unlikely to be used in current products. This would
typically pertain to technology having a life cycle much shorter that the term of the patent. An example of

obsolete technology is the use of punch cards instead of electronic data storage.
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3.6. Present Commercial Use

The Present Commercial Use factor shows the reviewer’s best estimate of the industry’s actual current use of the
technology. This rating is related to Alternatives, but the two are not synonymous. Technology with a large number of
alternatives may still be used extremely widely if it provides enough advantage over those alternatives. Likewise,
technology may have few alternatives, but address a relatively small market, or the cost to implement the technology in

a product is prohibitive.

5: Pervasive Use. The technology is implemented in an industry standard for a broad range of products, or is
otherwise widely deployed in products. Examples would include patents that pertain to the digital encoding or

decoding of audio and video, cellular and wireless telecommunications and networking.

4: Fairly Common. The technology is commonly used in a variety of products, but is not necessarily fundamental

to a given area of technology.

3: Very Specialized. Use of the technology is known, but distribution of products using it is confined to niche

markets.

2: Possible. It is not known whether the patented technology is used in the current market place but there is a

reasonable possibility that an extensive search will identify users of the technology.

1: Not Likely. The patented technology is either difficult to implement or has a wide variety of better alternatives.
Although there is a chance that the patented technology maybe used, more elegant and effective solutions

dominate the market.
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3.7. Future Commercial Use

The Future Commercial Use factor shows the reviewer’s best estimate of the industry’s potential future use of the
technology. This reflects many of the same factors as the current use of the technology, and adds consideration of such
factors as likely growth of this particular market as well as the rate at which alternative technologies are likely to be

developed.

5: Pervasive Use. The technology will be an essential factor for future mainstream products because of its obvious
advantages over earlier technologies that are phasing out. An example is LEDs used for head and taillights in

automobiles.

4: Fairly Common. The technology offers enough advantages to become a major factor in a variety of areas. One
example would be the RFID tag technology used for inventory monitoring. Bar coding and other inventory

control methods will continue to exist, but the technology will gain a substantial market share.

3: Likely to be Specialized. The technology will be used, but the distribution will not become widespread during
the lifespan of the patent. One example is the positional monitoring of the virtual reality P5 Glove. While this
technology is slowly catching on in the computer gaming world, it is not expected to reach wide distribution in

the near future.

2: Possible. The patent describes a technology that may be advantageous but may require major redesign of
mainstream products or acceptance of what are considered today non-standard methods by consumers. There is
still a good possibility that the patented technology will be used in niche products Whether or not the technology
becomes more widely used depends on many economic and demographic trends that are too complex to be

considered in this evaluation.

1: Not Likely. Because of inherent limitations in the patented technology, it is very unlikely that others will use

the patented approach.
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3.8. Scope of Claims

The Strength of Claims licensability factor is based on the language, scope, and technical merits of the claims. While
the other rating factors relate primarily to the technology covered by the patent, this factor relates to the degree to
which the patent claims actually provide coverage of that technology. For example, some patents are narrowed
substantially during prosecution so the body of the patent discloses a number of possible implementations, but only a
small number of these are actually covered by the claims. In this case, the patent itself may provide information on
how to use fundamentally similar technology without infringing any claims. Evaluation of this factor takes into
account the types of claims in the patent to assess the breadth of scope of the claims, and assess the technical strength

of the claims from the perspective of a person of ordinary skill in the art.

5: Claims are extremely broad and fundamental to the technology. The patent claims describe what may be called
the principle of operation for the new invention without going into detailed descriptions that would pose
limitation on the applicability and assertion of the claims. It is likely that the patented technology will apply across

a broad range of products.

4: Good claims. Broad applicability. The claim language centers on the patented technology or device but the
claims are broad enough to not limit the assertability to the specific technology area or product. The claims may

have limitations that narrow the breadth and scope of coverage.

3: Good claims, but may have restrictions or references that limit the scope of applicability. The claim language
focuses on the invention, but the novelty aspect of the invention is the solution to a detailed problem. In this case,

the claim language may be strong, but the applicability may be restricted to a specific area of technology.

2: Relatively specific/narrow claims. The claim language is complex and contains many limitations that narrow

down the focus to very specific aspects of the technology.

1: Very complex, narrow, unclear, and/or specific. Very difficult to enforce. This category encompasses a number
of different possibilities characterized by overly long claims with too many and very specific elements, and/or
claims that are very convoluted and ambiguous. A hypothetical example would be a wine with exact 12.5 % Vol.
Ethanol content during its shelf life. Because of the continuous fermentation in the bottle, the alcohol levels will

change over time and therefore the narrowness of the limitation would make a patent unenforceable.
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