








Each of these positions has roles and
responsibilities that should be defined on
the MFPT Society web page. Are they? If
not, please send me what that you think
should be there. The focus groups are
shown in the figure below.

Focus Groups

Each of these groups should interact
with each other in a specific way. What are
the inputs and outputs of each one? Can
you give me an idea of what you think
these should be?

| apologize for the incompleteness of
this analysis, but | must admit that | cannot
do this without input from all the
stakeholders. | think these people are the
Board of Directors, the focus group chairs,
conference participants (presenters,
session chair, etc.), and attendees.

I will leave you with this thought: Singly
we can achieve many things; together we
can achieve excellence!l See you next
year!

Items and articles of
interest are always
welcomed for upcoming
isssues of the MFPT
Newsletter!

Please contact:
Mr. Marc Pepi, Editor
410.306.0848
marc.pepi@us.army.mil

or the MFPT Headquarters:
937.256.2285
chris@mfpt.org
rick@mfpt.org
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Sensor
Technology News

By Chris Nemarich

We had a very good meeting in Huntsville
this past April. It was great to reconnect
with everyone. We had a good exchange
of ideas during the sessions, at the focus
group meetings, and in the tutorials. It was
an excellent opportunity to meet new
people, see new technology, and develop
new network connections. Huntsville is a
great town, and the venue was terrific.

The big news from Huntsville was the
selection of John Judd as recipient of the
2010 Jack Frarey Award. John was
nominated by the Sensors Focus Group
and then selected for the award from
among several candidates by the MFPT
Award committee. | hope | am not being
presumptuous when | say that John is one
of "ours" from the sensor community! John
has presented numerous papers in MFPT
sensor sessions and has taught many
tutorials on accelerometers and vibration
data collection and analysis. He has
devoted his career to the advancement of
vibration analysis and working to make the
technology more useful for a range of end
users. Like his friend Jack Frarey, John
has a fantastic enthusiasm and a unique
talent for teaching and promoting new
ideas. We were grateful to have had John
attend the meeting and honored to present
him with this prestigious award.
Congratulations, John! Your award and
recognition are well deserved.

In other news, although we didn't have a
formal sensors session this year, we did
have a number of sensors and
measurements papers scattered
throughout the other sessions and a
tutorial (that | presented) on commonly
used sensors for health monitoring. Dave
Corelli of PCB Piezotronics presented two
very good papers: "So you think you are
making accurate measurements?" and
"Extended Range RF Technology for
Wireless Industrial Vibration Sensors."
Both papers were thought provoking and
provided useful, practical insights. Much
progress is being made in the area of
practical wireless implementation, and we
should look forward to more papers in this
arena next year.

Sonia Vohnout of Ridgetop Group
presented a paper entitled "An Innovative
IEEE 1451 Power System Prognostic
Sensor," which covered Ridgetop's goal to
develop an IEEE 1451-enabled smart
sensor for regulated DC power supplies.
The ultimate product is intended to be a
System on a Chip (SoC) that will collect
data quickly and accurately for optimizing
power supply performance and predicting
impending failures. | hope we will get an
update next year from Sonia as this effort
progresses toward implementation.

Chris Stecki of PHM Technology in
Australia presented his paper entitled
"Design for Testability: Anticipating Sensor
Requirements through Advanced Failure
Analysis." His process for determining
sensor requirements was well laid out,
thorough, and very practical. As a side
note, | had the opportunity to have Chris
present his work to my colleagues at MSC.
If you did not have the chance to see Chris'
presentation, | recommend reading the
paper or ordering a copy of the CD-ROM
from MFPT headquarters in Dayton.

Mike Platt presented an update on the
work he and John Jagodnik are doing on a
radar sensor for "Non-Contacting Stress
Measurement of Turbomachinery Blades."
Mike covered the work done this past year
on the Non-contacting Stress Measure-
ment System (NSMS) radar device. His
presentation is available on the MFPT
2010 CD-ROM, and it is well worth a look.

The Sensors Focus Group met early for
breakfast on Wednesday, April 14. We had
a good exchange of ideas and developed
several action items. Dave Corelli
recommended that we send everyone on
the Sensors Focus Group list an email to
confirm that they'd like to be a member of
the focus group and want to remain on the
list for future mailings. This way we will not
be sending unwanted emails and can
confirm working email addresses and
continued interest. | am developing the
mailing list this month, so look for your
email soon. If you do not receive an email,
either we have an old email address or you
are not on the list. That doesn't mean we
don't want you! Simply send an email to
sensors@mfpt.org and you will be added
to the focus group list. In other news, our
focus group web page is open at
http://www.mfpt.org/FocusGroups/FocusG
roups-Sensors.htm (or just follow the links
under ‘About’ or ‘Community’ at the top of
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the page at www.mfpt.org). | will start
populating the page with links and
(hopefully) useful information. If you have
material to contribute, please send it to me
for inclusion on the web page.

| had the opportunity to attend the Navy
Opportunity Forum held in Crystal City,
Virginia, June 7-9. The forum featured the
efforts of researchers developing new
technology under the Navy's SBIR and
STTR programs and included an
exhibitors' area. Many of our MFPT
colleagues were in attendance, including
the folks from Ridgetop Group, Impact
Technologies, Mechanical Solutions,
VEXTEC, and Intelligent Automation, as
well as from government labs and program
offices. The time spent there was
worthwhile, as | learned a great deal about
the wealth of sensor development work
going on (you can find out more at
www.navyopportunityforum.com). | was
even able to recruit some new patrticipants
for our 2011 MPFT meeting.

At the end of July, | will be attending the
Boy Scout Jamboree at Fort A.P. Hill in
Virginia with my youngest son. My role will
be that of a merit badge counselor for the
Electronics Merit Badge sponsored by the
IEEE. This jamboree marks the 100th
anniversary of Boy Scouts in America, and
they are expecting more than 50,000
participants! My job will be to demonstrate
a variety of sensors (no surprise there)
and, in particular, IR thermal imaging
cameras. We will cover the 'hows' and
‘whys' of the technology, and we will even
take a thermal portrait of the scouts for
their very own "Thermal ID" badge. Of
course, | will be sure to cover the uses of
IR cameras for machinery and electrical
equipment health monitoring! Look for
photos in the next issue of this newsletter.
If you want to learn more, visit:
www.emeritbadges.org and http://www.

Virginia Beach next May. We are planning
a special joint session with the Failure
Analysis Focus Group on corrosion
sensors. | encourage everyone who is
working on corrosion sensors or has an
application or need for improved corrosion
detection and measurement devices to
seriously consider submitting an abstract.

Let's make MFPT 2011 the best ever.
What can you do? Submit an abstract.
Share your ideas, research, case studies,
or needs for new sensing technology with
the rest of us. Ask a coworker or someone
you are collaborating with to submit an
abstract. Spread the word. Don't be shy.
Tell others about the MFPT and encourage
them to participate.

As always, I'll end this article with the
request that you send your questions,
comments, criticisms, and ideas to me at
sensors @ mfpt.org. | will respond promptly.

bsajamboree.org.
The call for papers for MFPT 2011 is

now out. The 2011 meeting will be held in

Have a safe and happy summer!

Failure Analysis
Focus Group

By Marc Pepi

MFPT 2010 has come and gone, and in my
opinion, it was a great success. Although
the attendance was down slightly from past
years, the venue at Huntsville was
excellent. In fact, | would highly
recommend returning to Huntsville in the
future. What follows are my ramblings
summarizing the sessions | attended.

The opening session was outstanding
once again. Executive Director Chris
Pomfret did a great job of tying all of the
Focus Groups together with his "PHM
chain" (Focus Groups underlined):

"Sensors provide data for diagnosis,
signal analysis and failure analysis to
get the prognosis and health
management information needed to
support eventual decisions we make.
All of this is achieved by adopting a
systems engineering approach."”

The keynote speakers consisted of Chris
Smith ("Implementation and Cost Benefits

MFPT Forum | July 2010

of CBM+ in Army Aviation"), Brett
Commander ("Is Structural Health
Monitoring All That it is Cracked up to be?")
and Len Gelman ("Signal Processing for
Condition  Monitoring—Present  and
Future"). The key points from the first two
speakers follow (with industry "needs"
highlighted in bold font):

Chris Smith: Chris discussed the five CBM
domains utilized for Army aviation,
including collection, transmission,
warehousing, analysis and action/decision.
These were coupled with the following
CBM objectives: decrease the
maintenance burden on the soldier,
increase platform availability and
readiness, enhance safety, and reduce
operations and support costs. He
mentioned that he did not need real time
data—it was too burdening. More
importantly, data management was the
key—this was very difficult. The six CBM
functions for Army aviation as explained by
Chris included rotor smoothing, drive train
health, engine health, structural health,
exceedance monitoring, and logbook
interface. Chris concluded by saying it was
very important to draw the line correctly
between what was a relevant versus what
was a non-relevant failure mode.

Brett Commander proceeded to discuss
his work maintaining bridges. He
mentioned that it was difficult predicting the
failures of bridges, but to that end, there
were some objectives to be kept in mind:
determining specific goals, keeping
monitoring systems simple, determining
duration of testing projects, committing
resources after a system is installed, and
not relying completely on monitoring
systems. He listed limitations of live-load
tests, which included the fact that they did
not provide material properties, they did
not determine member strength, you had
to rely on design code when information
was available, and NDE evaluations when
design or as-built plans were not available.
Brett mentioned that help was needed in
this industry NDE-wise to be able to tell
what type of steel was embedded in
concrete. In addition, Brett stated that help
was also needed in determining the
strength capacity of steel within old
bridges. Had it degraded? We may
know the strength of the new steel
when it was placed within the concrete
years ago, but what about now?

On Tuesday afternoon, | attended
Debbie Aliya's tutorial entitled "Fracture
Analysis for Maintenance Engineers".
Debbie's goals were to take away a basic
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working knowledge of how to determine
the loading geometry (interaction between
the "known" applied forces and component
shape; axial, torsion, etc.) that actually
created the service failures, and to learn
how to specify a fracture analysis that
would provide information that could be
used to determine the cause of failure.
Among the many key points made, she
described the Manufacturing Triangle of
materials processing, structure and
properties. You could not change one of
these aspects without affecting the others.

Properties

Material

Process Structure

She also displayed a surface versus sub-
surface crack initiation graph showing how
cracks could initiate sub-surface if a
hardened case was too thin. Key
questions were also listed concerning
specifying a failure analysis: what did you
want to know? How badly did you want to
know? What was the problem costing you?
Really? You had to think about whether
you believed you could solve the problem
(it was easy to get discouraged—or maybe
hard not to sometimes), and finally, how
did you define the problem: fracture or
failure? To answer this question, one
needed to examine the root cause, the
latent cause(s) and the physical cause(s).

| attended Chris Nemarich's Sensors
Focus Group meeting on Wednesday
morning. It was here | learned that the
corrosion community was seeking a
sensor that could detect corrosion
(mostly in aluminum structures). They
did not want one that sensed corrosive
environments; they wanted a sensor to
sense the onset of corrosion (i.e. corrosion
products). They did not want sacrificial
sensors either.

Next, | chaired the "Failure Analysis"
paper session, which had a peak
attendance of 16. Table 1 of Debbie Aliya's
paper ("Materials Testing and Specimen
Selection for Failure Analysis Support")
was very informative:
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Table 1: Types of Damage and Guide to Associated Most Commonly Useful Tests

Damage Tests Appear in Likely or Possible Order of Utility, Most Useful at Left. All listed
Type protocols must include visual inspection and gathering of background information.
) Dimensional Micro- -
Fracture Strength Microstructure Layout fractography Composition
Plastic Dimensional i :
Deformation Strength Layout Composition | Microstructure
Elastic : Dimensional i :
Deformation Stiffness Layout Strength Composition Microstructure
Wear / | Hardness . - Dimensional
Erosion Profile Microstructure | Composition Layout Stress Patlerns
Comrosion | Composition | Microstructure
Stress - 0 Dimensional
Corrosion Compaosition . Microstructure Strength Layout . Stress Patterns

Animesh Dey proceeded to present
“Predicting Fatigue Failure Using Intrinsic
Material Properties". Key points included
the fact that RUL (remaining useful life)
predictions needed to be more accurate,
that we needed to model microstructural
variability, and that fatigue life predictions
capturing microstructural variation were
right on. The advantages of their failure
prediction model included: reduced
maintenance costs, shortened design
times, improved fleet readiness and more
focused testing.

After the paper session, we held the
Failure Analysis Focus Group meeting
during the lunch break. We had five
members in attendance (Decker, Fox,
Aliya, Line and Pepi). Different ideas were
generated as a result of our brainstorming
session:

e Fuse MFPT with the Vibration
Institute?

¢ "Practitioner" Focus Group or paper
session?

¢ Does MFPT want Failure Analysis
Focus Group anymore?

* Possible keynote speech next year
(Aliya): "Epistemology"

¢ Set up major DOMO for Focus Group
contact?

* We need to change session name -
stay away from "Failure Analysis"...go
with "Engineering Solutions for Failure
Prevention”, or more focused sessions
if we receive enough papers. "Damage
Assessment"? "Damage
Characterization and Prevention"?

* "No paper—no podium" should be the
rule to get more papers submitted.

* We would attempt to form a joint
"Corrosion" session at next year's
conference with Chris Nemarich's
Sensors Focus Group.

Next, | attended the "Digitizing the
Material World: Using Physics-Based
Computational Material Simulation to
Predict Long Term Durability" Tutorial,
hosted by Animesh Dey and Frank
Priscaro of Vextec. They described their
failure prediction model and how
computerizing materials must begin at the
material microstructure. They also
discussed another area of expertise which
included modeling for battle damage—they
were working with TARDEC in this area. In
addition, it was learned that Vextec would
soon be FAA approved which would open
the door to the aerospace community.

Following the tutorial, | attended the
Special Presentations Session. These
papers consisted of:

1) Ken Anderson, "Intermittent Fault
Detection & Isolation System (IFDIS)
Expanding Role". Ken described his
system which was used to detect
NFFs ("No Fault Found"). This system
was a patented neural network analog
diagnostic system configured to
detect and isolate intermittent faults in
complex electronic equipment.

2) Nicholas Goodman, "Innovations from
CBM Research Including the
Business Case Analysis". Nicholas
explained that this work was
performed at the CBM Research
Center at the University of South
Carolina. He mentioned that
Preventive Maintenance can be time-
based (commonly used), usage-
based (regime recognition) or
condition-based (now using this). He
also indicated that his work
encompassed the maintenance of a
"wholly critical" system, where a
holistic failure of a system occurred if



one part failed. He subsequently
showed the formula he used to weigh
costs versus benefits (this formula
needed to be equal):

p(failure) x p(catching the failure) =
cost (CM system)

cost (system)

where, p = probability

3) Phil Dussault, "How Opportunistic is it
for Prognostics Products to
Transition?" Phil described his
Systems Engineering approach,
whereby he was trying to build better
systems that were more reliable, and
possibly used less hardware. These
systems had built-in redundancy, but
a key question to be kept in mind was
how much redundancy? His goal was
to build smarter systems, that perhaps
were self-aware and contained
prognostic systems. The overarching
goal was to increase readiness and
availability. But we could simply use
past best practices—this was all new!
Phil then presented a "stool" diagram
showing that availability was
supported by three prongs: reliability,
logistics and maintainability.

Availability

Reliability Maintainability

Logistics

On Wednesday afternoon | attended the
Diagnostics & Signal Processing Focus
Group meeting, organized and run by
Harry Decker. Harry indicated that he
would like to start a problem solving
network similar to that of the Failure
Analysis Focus Group.

| subsequently attended the Systems
Engineering Focus Group meeting on
Thursday morning, organized and run by
John Lucero, where he presented the
NASA template for systems engineering
from MIL-STD-499B.
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Following this meeting, | attended
presentations from both the Systems
Engineering and Health Management
Applications and  Data/Knowledge
Management Paper Sessions. The papers
included the following:

1) John Lucero, "Decision Analysis
Process". John described this
process stating the idea was to
develop information for decision
making using the following techniques
throughout the process: system
design, technical management and
product realization. This systems
approach was used to evaluate the
impact of decisions on performance,
cost, schedule and technical risk, as
well as technical issues and
alternatives and uncertainties in
decision making support. The process
itself included defining the objective
and key driving requirements (KDRs),
identifying the team/defining criteria,
and performing a sensitivity analysis.
Finally, John presented the Systems
Engineering dilemma: Cost/Risk =
Performance. Spending more money
would increase performance, as
would reducing the risk.

2) Joe Sheeley, "A Survey of Rotating
Machinery Condition Indicators". This
paper won the 2010 Henry and Sallie
Best Paper Award.

3) Radu Pavel, "Machine Tool Health
Monitoring Using Prognostic Health
Monitoring Software". Radu
mentioned the goal was to perform
maintenance only upon evidence of
need rather than on time-based or
usage statistics (Condition-Based
Maintenance—CBM). He also
described NormNet® technology;
which comprised the following: Input -
Learn - Predict - Diagnose - Real-time
Notification.

4) Dan Walsh, "Shape Classification
Particle Counting and Emission
Spectroscopy for Wear Debris
Analysis—Current & Future Trends—
a CBM Enabler". Dan explained the
analysis methods/equipment utilized
by his company: Spectrometer,
Ferrography, Chip Analysis. He also
mentioned that failure modes could

be identified from morphology of the
wear particles, and that large particles
with metal identification were not
indicative of cause of failure, which
could include: cutting wear, fatigue
wear, or abrasive wear. Finally, Dan
described the LaserNet® Fines
process, where laser imaging (to
compliment spectroscopy methods)
and advanced image processing
software were used to identify type,
rate of production, and severity of
mechanical faults by measuring the
size distribution and rate of
progression.

5) Randy Torfin, "Shipboard Automated
Maintenance Management System".

6) Marco Caflitsch, "The Role and
Process of Machinery Root Cause
Failure Analysis". Marco talked about
failure causal factors: engineering
design, manufacturing defects,
human factors, environmental
degradation, maintenance, and the
fact that expertise was required to
reduce time/cost.

Overall, this was a very successful
meeting, and well represented by the
Failure Analysis Community.

As the Chairman of the Failure Analysis
Focus Group, | need to promote the
generation of ideas for sessions, and try to
fill them with appropriate papers. Please let
me know if you have an idea for MFPT
2011. We are looking to create a paper
session entitled "Engineering Solutions for
Failure Prevention', and hope to
collaborate with the Sensors Focus Group
on a joint "Corrosion" paper session. If
interested in submitting a paper for either
(or both!) of these topics, let me know.

Would anyone like to contribute to an
upcoming MFPT newsletter article? The
Failure Forum has been a great way to
describe aspects of failure analysis to the
lay person, review technical papers and
books, talk of new equipment, etc. You can
also write a blurb about what your
company does, as it relates to failure
analysis. If anyone would like to write the
next article, please let me know.
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m fhe exhibitor's corner

In this section, we try to shine the spotlight on those exhibitors who were present at the last conference. Two of the exhibitors from MFPT
2010 have submitted the following articles. The Maintenance Reliability Group (MRG) article is a recent press release, whereas Meggitt
Sensing Systems - Wilcoxon Research has submitted a corporate summary.

Maintenance Reliability Group (MRG)

York’s MRG greases skids
for expanding labs’
capabilities

KEYSTONE EDGE, 10/29/2009

Oil analysis of machinery is a well-
established and competitive industry in the
U.S. But grease, used as a lubricant in nine
times as many of the world's bearings as
oil, is not. That's because getting a reliable
grease sample without shutting the
machine down and tearing it apart is
usually impossible, and subsequently it has
become common practice for
manufacturers to test only their oil-
lubricated machinery.

A small company in York, PA, has stolen
the grease spotlight and hopes to sell its
solutions to oil analysis labs across the
country. Maintenance Reliability Group
(MRG) in York has developed the Grease
Thief, a grease sampling tool that allows for
a consistent and representative sample to
be taken.

"What we're trying to drive home is if you
test the grease prior to failure you can
actually extend the bearings' lives, save
money and avoid costly downtime," says
MRG lab manager Lisa Williams.

Oil analysis labs have typically ignored
grease analysis because available
methods require oil. Grease, itself an oil
that has been thickened to a specific grade,
has its own grading system. MRG's
Grease Thief, initially made with a syringe
pump bought on eBay, makes sure the
grade is up to par. There are separate
Grease Thief kits for electric motors, pillow
block bearings and motor-operated valves.

MFPT Forum | July 2010

MRG is working with
Airline  Hydraulics in
Bensalem on building an
analyzer for the Grease
Thief and plans to begin
beta testing next month.
MRG plans to sell the kits
and analyzers to existing
oil analysis labs to help these labs expand
their business to include grease analysis.
MRG's biggest customer is the National
Institute of Health, for which MRG
president Richard Wurzbach serves as a
consultant as part of its Condition Based
Maintenance Program. MRG has also
helped a major pharmaceutical company,
which was experiencing bearing failures in
its grease-lubricated machines, by doing a
root cause analysis on the actual bearings.

MRG, which received about $75,000
from Ben Franklin Technology Partners last
year, has recently entered into a
partnership with the Millersville University
Software Productization Center to develop

RELIEF HOLE

BOOY HANDLE END

BODY OPEN END
PISTON

software to manage the data gleaned from
the Grease Thief and produce reports.
"The goal is to increase the productivity of
the test," says Williams. "We have a lot of
data we need to know how to deal with."

POC Information:

Rich Wurzbach

Maintenance Reliability Group, LLC
2101 Pennsylvania Ave., Suite 22
York, PA 17404

717-843-8884, 717-324-5921 (cell)
425-696-8725 (fax), 696-8725 (fax)
rwurzbach @mrgcorp.com
WWWwW.mrgcorp.com
http://www.greasethief.com

Meggitt Sensing Systems—Wilcoxon
Research

Meggitt Sensing Systems is the maker of
Wilcoxon Research accelerometers for
industrial, aerospace, and test and
measurement applications. Our sensors
are essential to machinery failure
prevention programs that save money,
reduce downtime, and improve safety
worldwide.

The first Wilcoxon Research sensors
were designed for naval ship monitoring
applications when the company was

founded in 1960 by engineers from the
David Taylor Research Lab (now the Naval
Surface Warfare Center at Carderock). We
have provided specialty vibration sensors
to all branches of the U.S. military for 50
years in applications such as submarines,
surface craft, rotorcraft, acoustic test
facilities, seismology, and HUMS. We have
more than 10 years of U.S. government
research and development experience as a
prime or subcontractor on BAA and SBIR
contracts, including research, develop-
ment, and manufacturing of custom
sensors.
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Wilcoxon Research accelerometers, POC Information: 800-WILCOXON
vibration sensors, and accessories are also Meggitt Sensing Systems—Wilcoxon +1 301 330 8811
utilized in industrial condition based Research Fax: +1 301 330 8873
maintenance  applications. Meggitt's 20511 Seneca Meadows Parkway wilcoxon @ meggitt.com
Wilcoxon Research sensors have a Total Germantown, MD 20876 www.wilcoxon.com

Lower Cost (TLC) of ownership that comes
from world-class quality and service, 98%
on-time delivery and the shortest lead
times, and competitive pricing. Our TLC .
ownership makes it easy to do business! MFPT Websrte Update
Whatever your application, our wide
array of sensors is designed for reliable
measurements in even the harshest plant
environment. Top exit, side exit, integral
cable, explosion-proof housings and
intrinsically safe vibration sensors are
available. CE, FM, CSA, SIMTARS, and
ATEX certification are available on many
models. Wilcoxon performs helium leak
tests to ensure a true hermetic seal,
providing you excellent MTBF-up to 25
years on our most popular sensors. The v, ‘
quality of our sensors is the standard by M \ MFPT & -

which all other vibration sensors are

Check out the MFPT website at www.mfpt.org, the whole look of which has been
overhauled. We've included a drop-down menu that sits at the top of every page to make
it easier to find what you're looking for, highlighted our Corporate Members on the left, and
included a calendar of relevant health management and failure prevention conferences on
the right. You'll also notice that MFPT is now on Facebook and Twitter from where we'll
send out occasional shippets of important MFPT information—click on the links at the
bottom of any page on our website to see whether this might be a useful communication
avenue for you. Let us know what you think!
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measured.
In 2004, Meggitt PLC, an international e wia il erangeroprocs odbeoth mamoperent psbiue ot sy mmert et [RCAE T
aerospace, defense, and energy group, A S A A s
. . . Honeywell technology. An interdisciplinary technical organization, MFPT s strongly oriented towards the
acquired Wilcoxon Research. Meggitt i e e e e
i i . community includes professional scientists, engineers, failure analysts, maintenance specialists.
Sensing Systems (MSS) is a Meggitt PsG e e e e s o e e, e,
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. . . The Applied Systems 2
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parameters in the extreme environments of s e
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aircraft, space vehicles, power generators, A AT s Vi A G S
nuclear, oil and gas, industrial installations, & R LS

and test laboratories. MSS has operated
through its antecedents since 1927, under
the names of Ferroperm Piezoceramics,
Lodge Ignition, Endevco, Sensorex, Vibro- =
Meter, and Wilcoxon Research. Today,
their capabilities and facilities have been
integrated under one Meggitt division,
providing complete systems from a single
supply base. MSS designs and
manufactures the Wilcoxon Research
product line of vibration sensors at its
facility in Germantown, Maryland, USA.
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