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President’s Report

Anthony Coppola, Fellow IEEE

HERE are insufficient words available to express my
delight with the elevation of Tony Coppola to IEEE
Fellow. This recognition results specifically from Tony’s
work in the Reliability field, and all who are familiar with
his dedication and achievements will agree that this is a

richly deserved honor. Tony has made countless contribu-
tions to the Reliability discipline. He can also be counted on
to support the Reliability Society in any way asked. He cur-
rently is Vice President for Publications, Chairman of Ad-
vanced Devices and Techniques, and serves on the R & M
Symposium Management Committee. My sincere con-
gratulations to Tony.

Congratulations are also in order to three other members
of the Reliability Society who were elevated to IEEE Fellow
in recognition of achievements outside the Reliability field.
Kudos from all of us to Al Gross, Hiroshi Hirayama, and
H. Bertil Thoren.

Congratulations also go to Hank Malec for his election to
Reliability Society Vice President. Hank is a dedicated
worker for the Society and has a long record of accomplish-
ment as Chairman of Chapters. Hank will assume the duties
of Vice President for membership. I shall enjoy working
with Hank this year along with the re-elected Vice Presidents
Naomi McAfee, Tony Coppola, and Dave Troxel.

The Editor’s Corner

REETINGS from your new editor! I would like to
take this opportunity to express a few of my opinions
on the Newsletter to let you know where I stand. This
Newsletter, fellow members, is YOUR Newsletter. It is a
vehicle through which you can express your ideas and gain
knowledge about items of interest happening in the world of
reliability and associated disciplines. On a regular basis I
receive inputs from various sources that allow me to keep
you informed about symposiums, seminars, call for papers,
AdCom reports, conferences, news releases, new members
of our society, and special features. This keeps you inform-
ed on what is happening.
But what about you? What are you doing that would be
of interest to your fellow engineers? Why not share some

new techniques you have found that work in running
Reliability tests? What about the new algorithm you
developed to calculate failure rates or MTBFs meantime
between failures) on state-of-the-art devices? We, your
fellow Reliability Society members, would like to hear about
these. Is there something you would like to get off your
chest? Write to the editor. We can start an editorial column
for this purpose.

I am here, as your editor, to help you. I look forward to
hearing from you. Bye for now!

* Susan Eames
2 Linda Street
Westboro, MA 01581

Send Form 3579 to IEEE, 445 Hoes Lane, Piscataway, N.J. 08854
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Chapter Reports

Central New England

Activities for the fiscal year began with a September
technical meeting at Hanscom Air Force Base, Bedford,
MA. The speaker was Al Spann of the GTE Sylvania
Systems Engineering Staff, and the discussion dealt primari-
ly with the application of the assurance sciences in the early
conceptual design process.

The Fall Lecture Series began in October, at RCA, Burl-
ington, MA, with Hank Wristen of Assurance Technology
Corporation, and John Chipchak of System Effectiveness
Associates, as instructors. The topic was Maintainability
with particular emphasis on commercial programs. Also in
October, Wil Aubert, Chapter Chairman, participated in
the National Meeting of Chapter Chairmen in Washington,
DC.

In December another technical meeting was held, at the
Speare House in Lowell, MA. The speaker was Ezra Shef-
fres, Director of Product Assurance for Raytheon Com-
pany, who discussed Military versus Commercial Reliabili-

ty.

Cleveland
The Cleveland Chapter has had three good meetings so
far this year:

9/08/81 Medical Diagnosis Using Computers by P. Hunter
10/15/81 Reliability Testing and Demonstration by V. Lalli.
11/19/81 Reliability Training by F. Barini

At press time, the chapter was planning on three more
meetings this year:

3/18/82 Reliability Simulation by H. Cheng

4/15/82 Research on Controls by R. Collins

5/20/82 Sneak Circuits in Electronics by J. Burkhart

The Cleveland Chapter is happy to announce that Ms. N.
J. McAfee will be the featured speaker for March. The
Cleveland Chapter chairperson is Ms. C. W. Jurkashek.

The Cleveland Chapter is working with the Electro Expo
AdCom for their conference in Cleveland this year, April 27
to 29). The conference will be held at the Cleveland Conven-
tion Center with about 150 exhibits. The Reliability chapter
will staff an IEEE booth and help to organize papers,
workshops, and social events.

Denver

The Denver Chapter held a special two-day Hard-
ware/Software Reliability Course on January 29 and 30. In
addition, the Chapter held a joint meeting with ASQC Tues-
day, February 16, which had a Reliability Roundtable
discussion in the afternoon, followed by cocktails and din-
ner. In the evening a Reliability panel met with special guests
Dr. Thad Regulinski, past President of the IEEE Reliability
Society, and Robert W. Smiley, Chairman of the Reliability
Division of the ASQC.

The Denver Chapter plans to hold the special two-day
Hardware/Software Reliability Course again on April 16
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and 17. Their final spring meeting is scheduled for Thurs-
day, May 13.

Washington

Washington Chapter activities during the first half of the
1981/1982 meeting year have included talks by Dr. Arthur
Siegel (reported in the January Newsletter); Col. Thomas A.
Musson, USAF; Col. Ben H. Swett, USAF; Mr. H. S. Itkin;
Dr. H. B. Chenoweth, and Mr. Jack Lavery.

Colonel Musson, the assistant for Reliability and Main-
tainability in the Office of the Under Secretary of Defense
for Research and Engineering, was the October speaker and
discussed current initiatives in the Department of Defense to
improve Reliability. He outlined actions being taken to im-
prove the acquisition process and to update and improve
military standards and handbooks pertaining to Reliability.

The November talk on DoD Directive 5000140 was given
by Colonel Swett, currently Director of Engineering and
Standardization at the Defense Industrial Supply Center in
Philadelphia, and Col. Musson, his predecessor in DoD
during much of the development of 5000140. Col. Swett
reviewed the background that established the need for a
DoD-wide policy on R & M; outlined the major thrusts of
the directive; discussed the policy issues relating to the
military departments, and described the current implemen-
tation status of policy requirements.

The December meeting featured two speakers, Mr. Henry
S. Itkin, an electronic engineer with the Reliability and
Quality Engineering Office, Surface Warfare Systems
Group of the Naval Sea Systems Command, and Dr. H. B.
Chenoweth, a Reliability Engineer in the Westinghouse
Defense and Electronics System Center.

Mr. Itkin spoke on design approaches to alleviate suppor-
tability constraints. He pointed out that supportability fac-
tors are currently significant drivers of operational
availability, and are influenced more by the maintenance
concept, provisioning criteria and characteristics of the sup-
ply system, than by the design characteristics of reliability
and maintainability. Various programs to improve suppor-
tability of Navy ship systems were presented by Mr. Itkin,
along with design analogies.

Dr. Chenoweth discussed the subject of vibration-thermal
screening Reliability prediction, presenting a model for the
prediction of low level fatigue failure in electronic
assemblies. The model relates the benefits of screening to
material parameters, thermal characteristics and dynamic
variables.

January’s speaker was Mr. Jack Lavery, Assistant for
Product Assurance, Air Force Systems Command. He
described the current direction and emphasis of the Air
Force’s product assurance efforts.

If there are any questions on planned meetings for the re-
mainder of the year contact either: Bil Hamby (703)
979-2766 or Henry Hartt (301) 871-4328.



The IEEE Reliability Society Award Citation (left)
The IEEE Reliability Society Award Citation was
presented to Dr. Nancy R. Mann at the IEEE Reliability
Society, Fourth Annual Awards Program held on Tuesday, ¥
January 26, 1982 at the RAMS Symposium in Los Angeles,
California. Dr. Mann was presented this award for the
research and development of methodology used in life test
data analysis and in modeling confidence bounds on system
reliability. Presenting the award to Dr. Mann is Carl Bird,
IEEE Reliability Society President. The picture was provid-
ed by Tony Coppola.
Chapter Awards (below)

At the IEEE Reliability Society Annual Awards Program,
held on Tuesday, January 26, 1982, Chapter Awards were
given to the top three chapters which elected to participate in
the awards program. First place went to the Central New
England Council Chapter, Chairman: Mike Johnson. Se-
¢ond place went to the Washington, D.C. Chapter, Chair-
man: Paul Coscos. Third place went to the Los Angeles
Chapter, Chairman: Irv Doshay.

First place, Chapter of the Year: Central New England. Accept.in_g
the Award for Mike Johnson of RCA, Automated Systems Divi-

sion, Burlington, MA is Susan Eames. Picture provided by Bud
Stiehl. Presenting the award is Carl Bird, Society Pres‘idenvt

Second place: Washington, DC Accepting the award for Paul Coscos is | Third place: Los Angeles Chapte_r. Accepting the .award.is Irv !)oshay. Carl
Irv Fiegelbaum. Presenting the award to Irv is Carl Bird, Society President. ; Bird, Society President is presenting the award. Picture is provided by Tony
Picture provided by Tony Coppola. | Coppola.
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Reliability Society Album

Dr. Thaddeus Regulinski made a presentation to the IEEE Reliability
Society at the Annual Awards Luncheon. This presentation was from the
Chinese Institute of Electronics, Reliability & Quality Control Society.
The presentation was twofold. An award and a picture of a steed were
presented.

Dr. Thad Regulinski is presenting a plaque that reads as follows:
“To the IEEE Reliability Society: May the friendship and coopera-
tion between the Reliability Society Scientists of the United States of
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America and the People’s Republic of China, flourish vigorously.”’
Presented to Dr. T. L. Regulinski by Mr. Lu on behalf of CIE/R&-
QC Society, September 22, 1981, PRC.

Below left is the picture of a steed that was presented to the IEEE by the
Chinese CIE/R&QC Society. The steed symbolizes overcoming dif-
ficulties, making progress, and reaching out to something tenable. The in-
scription is the same as on the award. Both pictures were provided by Bud
Stiehl.

Dr. Richard Kowalski was pfesented a Special Guest
Editor Award for his work on the August issue of

Dr. K. K. Aggarwal was presented a Special Guest The Reliability Transactions. This was a special issue
Editor Award at the Fourth Annual Reliability Society dedicated to the discipline of Maintainability. Carl
Awards Luncheon by Carl Bird, President of the Socie- Bird, President of the Society, presented the award
ty. Dr. Aggarwal was the editor for the special section at the Fourth Annual Reliability Society Awards
on the state of reliability effort in the India Subconti- Luncheon held in Los Angeles, California, during
nent, in the April 1981 issue of The Reliability Transac- the 1982 RAMS Symposium. The picture was pro-
tions. The picture was provided by Bud Stiehl.

vided by Bud Stiehl.



The Status of the Reliability Technology 1981

By Anthony Coppola, Chairman,
Advanced Reliability Technology Committee

This report attempts to summarize the status of the
Reliability and Maintainability Engineering technology as it
stands at the end of 1981. Comments are organized in sec-
tions, one each pertinent to devices, equipment, and systems
human reliability, software, and R&M references.

Devices

The Very High Speed Integrated Circuit (VHSIC) pro-
gram sponsored by the Department of Defense continues its
drive to bring a new technology into practical use. This at-
tempt to increase circuit density is aggravating a number of
reliability and maintainability problems.

The age old problem of heat dissipation is only one of
these problems. VHSIC circuits will dissipate much lower
power per active element than previous technologies, but the
sheer number of elements will result in a higher dissipation
per chip. Another familiar problem, preserving hermeticity,
becomes more difficult as polyimide connections between
chip and package can absorb moisture and release it to the
chip. Some device memories become more susceptible to
soft errors (bit changes) caused by alpha particles emitted
from impurities in the ceramic packages and solder connec-
tions. VHSIC is also encouraging the use of chip carriers,
already a trend throughout the industry. The chip carriers
do eliminate connection problems in VHSIC and less exotic
devices and have cost benefits, but are subject to thermal
fatigue failure of the solder joints caused by thermal expan-
sion.

Another problem aggravated by VHSIC is increased
susceptibility to damage from electrostatic discharge. Until
these problems are solved, the reliability of VHSIC devices
will be severely limited, according to Eugene Blackburn of
the Rome Air Development Center (RADC) Reliability
Branch. Mr. Blackburn also noted that the high speed
capability built into the chip can be easily lost in the packag-
ing and integration into a board. This, and the necessity to
guard against differing thermal expansion coefficients, re-
quire an integrated approach between the chip, packaging
and board designers. Another design consideration he
recommended is the reduction of external connections by
further integration on the chip, since existing testers can
handle devices of no more than 120 input/output pins, while
some VHSIC designers are suggesting up to 240 pin
packages.

These problems resulted in a DoD program to establish a
VHSIC Technology Standardization Working Group. All
three services were invited in September 1981 to join the
group to be headed by the Defense Material Specifications
and Standards Office, (DMSSO), until a plan of action was
developed. The objective of the group will be to standardize
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the following: hardwae descriptive languages; chip inter-
faces and specifications; hardware/software architecture;
computer aided design and manfacturing; packaging, and
electrical parameters. Such standardization could greatly
reduce the problems addressed above.

Another problem aggravated by VHSIC is the suscep-
tibility to radiation damage. Clyde Lane, also of the RADC
Reliability Branch, noted that the smaller geometry of
VHSIC is more susceptible to various effects of radiation.
Even single occurrences of neutrons or heavy ions can
transmute boron doping with a resulting shower of alpha
particles. Where error correcting codes such as the hamming
code can correct bit changes caused by one alpha particle,
multiple changes result in lost information. Heavy particles
may also permanently damage VHSIC circuitry. Transient
voltage caused by ionizing radiation is also more damaging
to VHSIC because of the lesser tolerance for voltage fluc-
tuations.

Mr. Lane noted that concern for radiation damage should
not be limited to military applications. Commercial nuclear
power plants and satellite applications must also consider
potential failures caused by radiation effects. He stated a
need for more guidance in predicting reliability in radiation
environments. As an example, he stated that a test using
Cobalt 60 as a radiation source will provide the equivalent
of years of radiation in a short time, but the results will ig-
nore the natural recovery of the device. Ionizing radiation
results in the build-up of positive charges which change the
circuits’ operating thresholds. However, these charges leak
off with time. Because of this annealing process, a circuit
may work reliabily under a much greater total dose of radia-
tion than indicated by the Cobalt 60 tests. Mr. Lane recom-
mended futher development of guidance in the area, in-
cluding the provision in MIL-HDBK-217 of radiation ef-
fects in failure rate models for satellite applications.

A final concern of the VHSIC program is the ability to
test the device. This resulted in nine VHSIC research efforts,
now ongoing, related to testability. These are part of the
Phase III VHSIC program, the development of support
technology, which is running concurrently with the device
development, Phase I. The efforts encompass: CAD for
testable LSI; automatic test generation by function level
search; development of testability design technology; iden-
tification of problems and solutions in testing VHSIC; fault
tolerant architecture; failure management techniques, and
self-test concepts. The study managers are spread among all
three services, and the contractors include universities,
device vendors, and system houses. Results will be fed into
the VHSIC Phase I developments, and into the Phase II to
come. This will hopefully mitigate the problem of assuring
that an enormously complicated device is performing all of
its myraid functions. Details on the various contracts may
be found in a paper by Major Clovis Hale, RADC, in the
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Proceedings of The NSIA Testability Workshop, Arlington
VA, November 18-20, 1981.

Following are various other developments in the reliabili-
ty of devices, contributed by E. P. O’Connell of RADC:

a. The Microcircuit/Semiconductor Reliability Assess-
ment Program (MRAP/SRAP) is a computer program
which was developed and maintained inhouse at RADC to
track MIL-M-38510 and MIL-S-19500 detail specification
(slash sheet) activity from the time that a device is selected as
a potential standard part candidate through its inclusion on
the Qualified Products List (QPL). The data base for
MRAP/SRAP includes information on every microcircuit
and discrete semiconductor which is currently covered, or is
projected to be covered, under a MIL-M-38510 and
MIL-S-19500 specification. This information includes the
detail specification status, the most recent revision or
amendment and the QPL status, as well as usage recommen-
dations. In addition, the reliability gate count, technology,
generic part number, and function are included for each en-
try.

The data in MRAP/SRAP are updated continuously and
can be used as a preferred parts list for new system designs,
or can be used to evaluate system parts lists when making
recommendations for substitution of nonstandard parts.
The Military Parts Control Advisory Group (MPCAG) has
used MRAP as a basis for developing the microcircuit sec-
tion of the Defense Electronics Supply Center Baseline Pro-
gram parts selection list. In an effort to provide wider
distribution of this document to military equipment
builders, RADC has made arrangements with the Reliability
Analysis Center (RAC) to distribute this document on a
paid basis.

As a part of this program, RAC provides a telephone
response service for use by purchasers of the MRAP/SRAP
publication to enable them to obtain up-to-the-minute
qualifications status. For information on obtaining a
subscription, contact the Reliability Analysis Center,
RADC/RBRAC, Griffiss AFB, NY 13441, (315) 330-4151.

b. The advent of the analog signal processor adds a new
dimension to the electronic world. The analog signal pro-
cessor provides military designers with the opportunity to
utilize a single chip, real time processor to implement analog
filters. This field of analog signal processors is still in its in-
fancy, but even at this stage of its development it presents a
challenge in testing. Since the device contains both analog
and digital circuitry on one die, new approaches to testing
the devices must be developed. RADC is leading the attack
with both in-house and contractual efforts. In-house, the ac-
quisition of an analog signal processor development system
allows RADC engineers to develop an in-house design and
test capability for analog signal processors. This effort,
coupled with the characterization of the analog signal pro-
cessor efforts at GE Ordnance Systems, Pittsfield, MA, will
assure that present-day and future application of the analog
signal processor in military systems occurs with minimum
reliability risk, and sets the stage for optimum testing techni-
ques for future analog signal processor device types.

c. Due to the increased need to interface digital and
analog signals in Dod systems, the government has become
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heavily involved in the use of A/D and D/A converters.
Because of this trend, RADC has set out to develop test
methodologies to examine the linearity characteristics of
D/A and A/D converters. This parameter is the most im-
portant and most difficult to test. Obtaining linearity data
for D/A converters is accomplished by using an 18 bit D/A
reference module. The high accuracy of the reference
enables the user to subtract the analog signal for the Device
Under Test (DUT) from the reference analog signal to ob-
tain the linearity information. By using a binary counter,
complete linearity data can be acquired on a strip chart
recorder in minutes, with high accuracy. Linearity data for
A/D converters are achieved using the Dynamic Crossplot
Technique. This method uses an 18 bit reference D/A and a
‘““dither’’ signal, which is summed and entered into the A/D
under test. The DUT’s two least significant bits are put
through a D/A converter and monitored using an
oscilloscope. A step function is observed and the deviation
in width of the step is the linearity error. This method is ex-
tremely accurate but time consuming, hence the next step,
which is currently underway, is to automate the test ap-

proach to work on the Tektronix S-3270 microcircuit tester.
Another new device development of interest to Reliability

Engineers is the Obituary Circuit, (OBIT) under develop-
ment by Boeing. The OBIT circuit would record memories
of the environments exerienced by an equipment to provide
the means for better failure prediction models, ease failure
analysis, and provide clues for isolating and repairing inter-
mittent failures. The device could be used as a part of a
VLSI chip or as an independent chip to monitor the condi-
tion affecting a board. In 1981 Boeing refined its concept
and applied for a patent on the device. Boeing hopes to ac-
tually produce samples in the future, but have no scheduled
time of availability. Further details may be obtained from
Mr. F. M. Gardiner, Boeing Aerospace Company, P.O.
Box 3999, Seattle, WA 98124.

Equipment and Systems

Reports on Equipment and System Reliability show both
persistent problems and some evidence of improvements.
The former is exemplified by a Comptroller General report
to the Congress on Jan. 29, 1981 entitled ‘‘Effectiveness of
US Forces Can be Increased Through Improved System
Design.”” Numbered PSAD-81-17, the report is available
from the U.S. General Accounting Office, P.O. Box 6015,
Gaithersburg, MD 20760. It states, ‘Systems being
deployed are not as reliable as they are intended to be. Part
of the problem is that the reliability inherent in the system
designs is being lost in the transition from design to produc-
tion and deployment.”” Specific problems identified were
unreliable Built-in-Test (BIT) and intermediate shop equip-
ment for the F-15, low MTBF and poor BIT for the TOW
missile used on the AH-1 Cobra Helicopter and low
availability of the Navy MK-86 Fire Control System due to
large numbers of random failures and resupply difficulties.
Its recommendation to the Congress was that it direct more
attention to logistic support, human factors and quality
assurance considerations in the design and development of
weapons systems.

In contrast, a comparision between the F-15 and F-4E
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shows the following improvements in R&M figures of merit:

Figure F-4E F-15

Percentage of time full mission capable 49.5 53.1

15 year cost of operations (minus fuel) 255 140
as percentage of flyaway cost

Flight hours between unscheduled maintenance 0.38 0.47

Unscheduled maintenance manhours/ 20000 213
flight hour

Number of avionics maintenance personnel 307 218
per wing

These figures were extracted from the course notes of a
DoD Executive Seminar for Product Assurance held by the
Defense Systems Management College in December 1981.
The notes also document that the F-16 made reliability
history by delivering an aircraft in March 1980 which after a
thorough series of tests and inspections, was found perfectly
free of even minor defects. This was unprecedented for a
military aircraft of such complexity. Compounding the
achievement, in May 1981 a second F-16 also passed the ac-
ceptance tests without a single discrepancy. This was ac-
complished by an airplane assembled by General Dynamics
in Fort Worth, using parts and assemblies from several
coproducers, some overseas.

The Executive Seminar cited above not only provides
some evidence of the potential of reliability engineering, but
also of a high level interest which may be countering the
common complaint that reliability does not receive suffi-
cient attention from management. Some other evidences of
increasing reliability awarenesses were a special report on
the drive for Quality and Reliability in the May 1981 issue of
Electronics, and an IEEE Spectrum special issue on
Reliability in October 1981. At an AFSC Reliability and
Maintainability workshop, held in November 1981 at Eglin
AFB, FL, General Marsh, AFSC Commander, stated that
Reliability will be given equal weight with schedule, cost and
performance in all Air Force acquisitions. This policy will be
enforced by the AFSC Assistant for Product Assurance,
Mr. Jack Lavery, who reports directly to General Marsh.
Similar functions are being established throughout the Air
Force Systems Command, thus further indicating an in-
crease in reliability emphasis.

The DoD initiatives to improve the acquisition process
(popularly known as the ‘“Carlucci initiatives’’) also address
the need for R&M emphasis in DoD programs. Initiative
#31, for example, is on improving Reliability and support
for shortened acquisition cycles.

Nevertheless, problems persist. Dr. John de S. Coutinho,
AAMSA, noted that a deteriorating industrial base in some
critical areas (eq. the closing of foundries capable of pro-
viding castings for tanks) limits the capability to obtain
needed resources. He also stated that R&M technology is
still not being applied as it should be, and noted that social
tactors rather than technical ability have spurred Japanese
advances in quality and R&M.

Some specific concerns were provided by the Air Force
Test and Evaluation Center (AFTEC). This agency is
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responsible for the operational test and evaluation of Air
Force systems, and has provided several technical papers to
the Air Force on R&M problems found in its activities.
Some excerpts:

a. Often development concentrates on the really
sophisticated, hard to design items, and assumes that ‘‘sim-
ple’’ things such as connectors, wiring, software operation,
and equipment interaction will present few problems in the
actual operational environment. However, the results of
operational testing often show that it is the overlooked
“simple’” things that create severe reliability and main-
tainability problems. We must keep the tenets of Murphy’s
Laws in mind, especially in not overlooking simple things,
because when they fail they do the most damage.

b. Combined Environment Reliability Testing (CERT) is
one technique which has shown considerable promise in
achieving more reliable systems. The results from testing
conducted at the USAF Flight Dynamics Laboratory at
Wright-Patterson AFB and the USN Pacific Missile Test
Center at Pt. Mugu are most encouraging. The emphasis in
the DoD R&M directive (DoDD 5000.40) supports use of
this testing technique: ‘“Test conditions shall be operational-
ly realistic, and they shall be defined early enough to in-
fluence item design. Performance, Reliability, and en-
vironmental stress testing shall be combined, and types of
environmental stress will be combined insofar as practical.”’
This technique has been applied primarily in two areas.
CERT has been used as a developmental Reliability test to
identify potentially unreliable components. Clear correla-
tion has been shown between failures experienced in
laboratory CERT tests and failures experienced in the field.
CERT has also been used as a production screening tool as a
workmanship quality control technique. However, con-
siderable controversy has arisen concerning the cost effec-
tiveness of full mission profile CERT versus tailored CERT
versus lower cost, ‘‘quick and dirty’’ test techniques. This
controversy has hampered the application of CERT on
USAF projects.

Application of CERT in providing valid OT&E results re-
quires that we obtain answers to several important ques-
tions. If it is possible to project mature system operational
reliability through laboratory test techniques such as CERT,
how much can we save by choosing such techniques? How
do we determine the cost/benefit ratio for test savings (cost,
time, test articles)? How, where, and when during the ac-
quisition cycle should CERT be employed for optimum
benefit? Should CERT testing be accomplished continuous-
ly throughout development or only during specific acquisi-
tion phases? Will CERT remain supplement to full field
testing or can it be used as a substitute? Can CERT meet
OT&E requirements?

¢. A trend in recent acquisition programs (especially
munitions) is the operational concept of storing an item for
extended periods until it must be used. Reliability during
dormancy impacts operational availability and mission suc-
cess. A methodology is needed to design, predict, and test
Reliability for such a system.
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Air Force Systems for Which Dormant Reliability Is an
Issue

System Dormancy Period

12 months for Air Vehicle
30 months for engine

Air Launched Cruise Missile

Ground Launched Cruise Missile 30 months
Medium Range Air to Surface

Missile 36 months
MX ?
Advanced Medium Range Air to

Air Missile 10 years
WASP 10 years
Low Level Laser Guided Bomb 10 years
Extended Range Anti-Armor

Munition 10 years
IR Maverick 3 years
Sparrow (AIM-7M) 30 months
IR GBU-15 3 years
Miniature Anti-Satellite System 180 days

d. Heavy investment in sophisticated automatic
diagnostic systems has typified the acquisition of major
weapons systems during the past decade. The focus of
diagnostic development changed in the 1970’s as military
planners saw in the burgeoning of microprocesser
technology a possible solution to the problems of personnel
instability and increasing life cycle costs.

How well have automated diagnostic systems done as
solutions to these problems? Based upon the Air Force’s ex-
perience with weapon system diagnostics, they could do bet-
ter. Recently evaluated diagnostics systems have performed
far below expectations, with these impacts: where
maintenance and training concepts were based on
automated diagnostics, such concepts were invalidated or
required extensive modification; unprogrammed support
equipment had to be procured; existing technical data often
required revision, and new technical orders had to be writ-
ten, and in some cases, contractor support for the system
had to be extended indefinitely. Such impacts resulted in in-
creased personnel instability and costs, instead of the ex-
pected decreases.

e. Reliability growth is an area of increasing concern at
AFTEC. We frequently use growth projections to project
system Reliability and maintainability test results to maturi-
ty. There is a need for standardization of growth projection
techniques and also to extend the techniques to other
systems such as missiles and munitions.

The unresolved problems in R&M engineering and the
need to keep pace with technology forces the continuation
of research and development of R&M techniques.
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Mr. Harold Ascher, Naval Research Laboratory, provid-
ed the following discussion on a new statistical technique for
repairable systems:

D. R. Cox (1972), ‘‘Regression Models and Life Tables
(with Discussion),”” Jour. Roy. Stat. Soc., Ser. B, Vol. 34
(Cox 1972) introduced a powerful technique for survival
analysis by which, in principle, explanatory factors could be
studied for their effects on the Reliability of nonrepairable
items. His model has been applied very extensively in the
biometry field to such problems as determining the effect on
mortality of smoking X packs of cigarettes per day. It is
equally appropriate for assessing the effect of, say, varying
levels of vibration on the Reliability of nonrepairable items
such as transistors or capacitors. In spite of its great poten-
tial for studying Reliability problems, Cox’s model has
never been used in such application.

Cox’s model has very recently been extended, by R. L.
Prentice, B. J. Williams and A. V. Peterson (1981), ‘‘On the
Regression Analysis of Multivariate Failure Time Data’’,
Biometrika, Vol. 68, (PWP 1981), to the analysis of multi-
ple events on the same subject. The application, in PWP
1981, is to times between successive infections suffered by a
subject, but this technique is equally applicable to repairable
system Reliability. The PWP 1981 model is being modified
at the Naval Research Laboratory (NRL) for optimum ap-
plication to Reliability problems but, as a first approxima-
tion, only the word ‘‘infection’’ needs replacing with words
like ‘“‘repairable failure’’.

The PWP model has been used by NRL to assess the im-
portance of mounting position on the Reliability of a type of
marine gas turbine. More generally, this model can be used
to determine the importance of any known differences in
construction or operating procedures among a group of
copies of a system type. For example, it is commonly believ-
ed that being assembled on a Monday affects a car’s
Reliability. If we have data on a group of cars, some of
which are known to have been assembled on a Monday, we
can use PWP 1981 to:

1. determine whether Monday assembly affects Reliabili-
ty, and

2. if Monday assembly is important, the degree to which
such assembly influences the car’s Reliability.

Widespread use of PWP 1981 for the analysis of
repairable systems is certainly warranted; it should also pro-
mote the use of Cox 1972 for nonrepairable items.

Environmental stress screening (burn-in) continues to
receive attention, with three major contributions appearing
in 1981. These were the environmental stress screening
guidelines prepared by the Institute of Environmental
Sciences, September 1981; a Textbook, Burn-in. An
Engineering Approach to the Design and Analysis of Burn-
in Procedures, written by F. Jensen and N. E. Peterson,
Copenhagen, which is appearing as a publication by John
Wiley & Sons Ltd., in 1982, and a report on ‘‘Stress Screen-
ing of Electronic Equipment,”’ prepared by Hughes, Sarri,
Schafer and VanDenBerg, for RADC, which is expected to
be published as an RADC Technical Report by April 1982.
RADC is responsible for preparing a military standard on
burn-in in FY-1983.



Other new Reliability standards in process are derating
guidelines and Bayesian Reliability Demonstration Testing,
both by RADC scheduled for FY-83. The latter will be bas-
ed on RADC-TR-81-106 ‘‘Bayesian-Reliability Tests Made
Practical”’, July 1981, and work now in progress by the
United States Air Force Academy which is developing Baye-
sian tests for nonrepairable systems.

In the Maintainability/Testability area, the Modular
Automatic Test Equipment (MATE) Office of the Air Force
Aeronautical Systems Division has selected Sperry as its
contractor for continued development of the MATE con-
cept. MATE is designed to be a disciplined acquisition pro-
cess using standard architecture to produce cost effective
test equipment. There are five guides available from the
MATE Program Office, each containing several volumes.
These are: an Electronic Test Equipment Acquisition Guide;
a Development Guide; a Testability Guide; a Production
Operational Guide; and a Test Program Set Acquisition
Guide. The guides are available from Sperry at $200 a
volume or $1600 for a complete set of all 5 guides. MATE
will be applied in 1982 to the A-10 Inertial Navigation
Systems Test Set and to the development of a Depot
Automatic Test Station for Avionics (DATSA). Sperry will
be excluded from the DATSA bidding to verify that the con-
cepts can be used by any contractor.

Testability was the subject of a great deal of activity in
1981. A design for testability course is available with in-
structors from the Naval Surface Weapons Center, Gior-
dano Associates and ManTech International, which have
been in close contact with the MATE Office and the NSIA
Automatic Test Equipment Committee (which is continuing
the activity of a JLC-Industry ATE Panel). Contact for the
course is Mr. William Keiner, Naval Surface Weapons
Center, Dahlgren VA.

Testability workshops were held under sponsorship of the
Office of the Assistant Secretary of Defense (Manpower,
Reserve Affairs and Logistics), which held a built-in-test
workshop at the Institute for Defense Analysis, Arlington,
VA, Feb 11 to 13, 1981, and NSIA, which held a testability
workshop in November 1981. A workshop on diagnostic er-
rors was scheduled at Wright-Patterson AFB in March 1982
under joint sponsorship of the Air Force Human Resources
Laboratory and RADC. Also scheduled for Dayton, Ohio,
in October 1982 is AutoTestCon ’82 sponsored by the IEEE
and AIAA featuring papers on testability.

A new development in testability begun in 1981 is the use
of artificial intelligence (AI) techniques. The MATE Office
sponsored a study by Hughes to use Al for self improving
diagnostics. Both the Air Force and Navy held workshops to
develop programs for applying Al to testability. RADC is
currently studying potential applications and expects to for-
mulate an R&D program by the end of 1982. One idea ex-
pressed by RADC is to use Al to help separate intermittent
failures from true false alarms in BIT, perhaps coupling Al
techniques with the Boeing OBIT circuit, discussed earlier,
to help isolate intermittent faults. For the Navy, the Naval
Air Engineering Center will start a program in FY-82 to in-
vestigate applications of Al to support Navy ATE. In addi-
tion, the basic research program of the Naval Research
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Laboratory, under Dr. Carroll K. Johnson, is currently
developing an expert advisory system. NRL will investigate
its utility for maintenance and calibration of test equipment.

While AI applications are still to come, 1981 saw the wide
use of a printed circuit board testability rating index
developed by Grumman for RADC. Documented in
RADC-TR-79-327, “An Objective Printed Circuit Board
Testability Design and Rating System,”’ the technique has
been found useful in producing more testable boards by
such companies as Lockheed and Raytheon. RADC plans to
use the technique as a building block in developing equip-
ment testability measures, through a current contract with
the Boeing Company.

RADC testability studies completed in 1981 are a study of
the causes of false alarms, a study of the causes of un-
necessary removals and the compilation of a testability
notebook. Reports of these efforts should be available early
in 1982. In FY-82 RADC will begin studies of computer aid-
ed design for testability.

Nuclear power plant Reliability continued to be of signifi-
cant interest in 1981. The IEEE and the Nuclear Regulatory
Tommission held a review conference on the probabilistics
risk assessment procedures guide for nuclear power plants,
October 26 to 28, 1981, Washington DC. The current status
of the IEEE activity was provided by David P. Wagner,
Secretary of the IEEE Reliability Society Nuclear System
Reliability and Safety Committee, and a summary follows:

The Nuclear Systems Reliability and Safety Committee is
currently involved in three areas of activity:

1. Several members of the committee are participating in
the IEEE/NRC effort to establish procedures for pro-
babilistic risk analysis of nuclear power plants. We feel that
this is a very important program that will have a significant
impact on the future of risk analysis in the nuclear power in-
dustry.

2. The Working Group on Risk Evaluations of Radioac-
tive Waste Management is involved in critiquing several sets
of proposed criteria and standards for radioactive waste
management. The working group’s role is to serve as a
third-party reviewer of criteria and standards related to risk
evaluations of radioactive waste management and to make
recommendations on acceptable approaches, procedures
and data bases for these risk evaluations to regulatory
bodies and other groups.

3. The committee’s ‘‘Guide for Qualitative Common
Cause Failure Analysis of Engineered Systems’’ (Project
831) is being temporarily held until the next committee
meeting (Jan. ‘82). We have received comments from
several individuals representing organizations both inside
and outside of the IEEE. These comments may result in
revision of the document after the committee meeting.

Comments on the status of mechanical reliability were
provided by Mr. R. W. Mair of RADC. These follow:

A significant breakthrough in mechanical and structural
engineering analyses has occurred that will eventually im-
pact electronic and microelectronic products. The use of
computer aided design techniques for mechanical systems
has grown tremendously over the past five years. The finite
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element method is the fundamental technique used in prac-
tically all computer aided mechanical design efforts. A cur-
rent contractual effort for RADC/RBES will provide
documentation and guidelines for the application of finite
element methods for mechanical and thermal analyses of
microelectronic packages. Package failure mechanisms that
can be analyzed with finite element computer codes will be
evaluated for suitability to microelectronic application. The
guidelines will show how to apply finite element methods to
such ‘“nontypical’’ structures as microelectronic packages
and printed circuit boards.

RADC/RBES is also applying other computer aided
methods, in-house, to electronic devices. RADC will be
developing a front end preprocessor to SINDA (a finite dif-
ference computer code for thermal analyses) directed
toward electronic application. Because existing heat transfer
characteristics for electronic devices have been found to be
significantly inaccurate, RADC will work to develop ac-
curate thermal models for electronic application. In addi-
tion, laboratory thermal measures of electronic piece parts,
in various environments, will be obtained for establishing
proper derating factors for system reliability parameters.

Along with purely electronic device reliability programs,
RBES has several efforts pertaining to ‘‘electromechanical’’
devices. After acquiring baseline data for field performance
of electromechanical devices used in C31 systems, new ef-
forts have been initiated to investigate field reliability per-
formance of ancillary electromechanical equipments utilized
in C3I systems; a wide range of electronic connectors
covered by MIL-STD-1353, and fiber optic cables and con-
nectors. Also, an investigation of condition monitoring
techniques for electromechanical equipment used in C31
equipment is underway. Monitoring the condition of elec-
tromechanical devices using nondestructive sensing systems
should prove to be as cost effective and successful as has
been experienced for purely mechanical equipments, such as
jet engines and rolling element bearings. Also, recognizing
the need for electromechanical prediction data, RADC is
planning a major revision to its ‘‘Nonelectronic Reliability
Notebook.”” The notebook will contain up-to-date failure
rate data for a wide variety of electromechanical devices us-
ed in several environmental categories. Furthermore,
knowledge of actual field performance of electromechanical
equipments is necessary for accurate reliability predictions.
This knowledge is difficult to obtain with existing field
failure reporting systems. Therefore, RADC is performing
an in-house development effort to establish an effective field
reporting system, beginning with electronic equipment
shelters used in ground communications and surveillance
systems.

Human Reliability

Dr. Arthur I. Siegel, Chairman of the IEEE Reliability
Society Human Performance Reliability Committee provid-
ed the following report on new developments, current prob-
lems and trends in human performance Reliability:

Interest in the role of human unreliability continued to in-
crease in what seems to be an exponential manner. Probably
as the result of the Three Mile Island nuclear incident, in

April 1982

which human error played a significant role, the human ele-
ment in a system is becoming an almost ubiquitous compo-
nent for study and analysis. In the nuclear field, organiza-
tions seem to be stampeding to develop human performance
analytic capability. The military’s continued interest seems
unwavering, and in the consumer field there is an increased
emphasis on operator and maintainer error minimization.
Thus, persons concerned with office equipment, such as co-
pying machines, are now placing considerable emphasis on
analysis and test for minimizing human error. The widening
interest is also evidenced by the sponsorship of a tutorial in
March 1982 on human performance Reliability by the
Washington Chapter of the Reliability Society.

Computer simulation models, probability compounding
techniques, and regression models, continue to represent the
principal analytic and predictive techniques. The lack of em-
phasis on new analytic methods may represent a gap in the
evolving technology. The technology has also suffered
because of the lack of a firm data base on which to base its
analyses. There has been some, but minimal, effort to cor-
rect this situation. In the nuclear energy field, the systematic
collection of operator error data is now taking place. Others
are attempting to come to grips with the data base problem
by building ‘‘data free’> models. These models are not truly
data free, but depend on minimum data, and generate input
distributions on the basis of available hard data. The tech-
niques, which depend on advanced scaling methods, address
both the time to perform and the error probability questions
at the task element level. Data, so generated, are used as in-
put to computer simulation models. However, the
robustness of these approaches and the validity of projec-
tions based on such data, remain to be demonstrated.

There has also been an extension of interest in variables
affecting human performance. Variables and tradeoffs
which remained unconsidered or only minimally considered
previously are now assuming import during the design
phase. Examples are: operator stress level, motivation, deci-
sion complexity, and temperature effects.

A related recent interest is the development of operator
decision aiding systems. These suggest but do not make
decisions for the operator. The utility, applicability, and
benefits of various classes of decision aids for some Navy
decisions, have been demonstrated by the Office of Naval
Research.

Finally, from the maintainer unburdening point of view,
there is continued emphasis on automatic test equipment.
Such equipment, again, relieves the maintainer of much of
the decision-making involved in trouble shooting. Here, the
trend is toward universal, automatic test equipment, as op-
posed to embedding the test equipment in each complex
electronic system.

Software Reliability

A study by E. A. Davis and P. K. Giloth in the Bell
System Technical Journal, Vol. 60 No. 6, July to August
1981, noted that 25 percent of failures of an electronic swit-
ching system were caused by software. One comment from
this report is:
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““It is not technically or economically feasible to detect
and fix all software problems in a system as large as
No. 4 ESS. Consequently, a strong emphasis has been
placed on making it sufficiently tolerant of software er-
rors to provide successful operation and fault recovery
in an environment containing software problems.”’

This illustrates the continuing concern for software
Reliability. Unfortunately, there is little organized guidance.
A software Reliability handbook planned for release by
RADC in 1981 is still under development, and may appear
in 1982. In 1982, however, RADC did complete a study on
combining hardware and software considerations into a
model for total system Reliability, using a Markov chain ap-
proach. The final report will be available in 1982. A similar
modelling technique was presented in a paper on ‘‘Models
for Hardware-Software Systems Operational-Performance
Evaluation’’, by A. L. Goel and J. Soenjoto, in the August
1981 issue of the IEEE Transactions on Reliability, which
also included an article on ‘‘Software Main-
tainability—What it Means and How to Achieve It,”’ by A.
E. Resene, J. E. Connolly and K. M. Bracy.

R&M References

Besides documents already mentioned, the following new,
revised or proposed R&M references are of interest:

a. A comprehensive handbook on electronic Reliability
design has been developed under the auspices of RADC.
This handbook represents a distillation of various publica-
tions, exhibits, pamphlets, regulations, instructions, and
directives on Reliability (R) and Maintainability (M) used
within the DoD. The approach taken has been to emphasize
the practical aspects of R and M design and management
techniques and to concentrate on real-world examples which
would give the reader insight into how the techniques might
be applied. The intent was to provide sufficient theoretical
and practical information to solve commonly-encountered
R and M problems. In addition, a comprehensive list of
reference materials has been compiled to allow the reader to
explore, for himself, aspects of the techniques required by
those special problems which inevitably appear. Publication
is scheduled for 1982.

b. Failure analysis is an important Reliability field, pro-
viding significant impact in improving, through corrective
action, the Reliability of semiconductor technology devices
used in commercial and military applications. Devices-
oriented technology advancements have forced the con-
tinuous development of many innovative failure analysis
techniques and analytical instruments. For some time, the
microelectronics sector has recognized the need for a com-
pendium of techniques to provide the analyst with the latest
analytical methods for part reliability problem solving. The
RADC Microelectronics Failure Analysis Techniques Pro-
cedural Guide is an effort to satisfy this demand by pro-
viding the failure analyst, R&QA activities, semiconductor
user and Reliability program manager with a failure analysis
techniques reference document.

The Guide information base was derived from an exten-
sive literature search; on-site failure analysis laboratory
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surveys; a document review board composed of
acknowledged experts from government and industry, and
technical inputs from Reliability specialists. The document
was compiled and edited by the General Electric Co., Elec-
tronics Laboratory, Syracuse, NY. RADC provided the
technical direction and administrative guidance for docu-
ment preparation, incorporated several major sections into
the Guide, notably: ‘Package Ambient Gas Analysis
Techniques’’; “‘Liquid Crystal Analysis Techniques,’” and
‘““Environmental/Mechanical Accelerated Stress Testing
Facilities and Test Methods.”” RADC provided other tech-
nique inputs to various sections. Another major section
covering ‘‘Electrical Overstress/Electrostatic Discharge Ef-
fects and Failure Analysis Techniques’’ was prepared by the
Reliability Analysis Center (RAC-IITRI) and was incor-
porated into the final document. The procedural guide in-
cludes practical technique applications and typical results
obtained for facilitating personnel training, increasing
analyst proficiency, projecting facilities upgrading and im-
proving the Reliability engineer’s knowledge of available
diagnostics, useful in planning, specifying and assessing
failure analysis tasks or services.

The Guide has been published using quality materials for
extended usage and distributed in a hard-cover, loose-leaf
binder format to facilitate future update and addition of
supplemental material by the individual user. The docu-
ment, Ordering No. MFAT-1 at $125 per copy, is available
through the Reliability Analysis Center (RAC), a DoD In-
formation Analysis Center, Rome Air Development Center
(RBRACQC), Griffiss Air Force Base NY 13441. Limited no-
cost text copies are available to authorized DoD and govern-
ment agency personnel requesters by contacting Mr. E. A.
Doyle, Jr., RADC/RBRP, Griffiss AFB, NY 13441 (AV:
587-2735).

¢. MIL-HDBK-217D, Reliability Prediction of Elec-
tronic Equipment, has been coordinated and will be
available early in 1982. This version includes a model for
Bubble Memory Devices and revised models for Opto-
Electronic and Traveling Wave Tube Devices.

The monolithic microcircuit models will remain the same
except for the addition of nine new military environmental
factors and a new quality level factor. In addition, the com-
plexity factors for random access memories will use the
same value regardless of whether they are static or dynamic.
Section 5.2 of MIL-HDBK-217D, Parts Count Reliability

Prediction has been revised to reflect these changes.
d. The results of a new study, Correlation of Field Data

with Reliability Prediction Models, will be published as an
RADC technical report later this year. This study evaluates
the monolithic microcircuit prediction models using a data
base acquired since the completion of the model develop-
ment program in March 1979. Efforts are now underway to
extend the capability of the monolithic models to include
VLSI and VHSIC devices and also to update the existing
hybrid microcircuit model.

e. Revisions to MIL-STD-781 Definition of Effectiveness
Terms for Reliability, Maintainability, Human Factors and
Safety, and MIL-STD-756 Reliability Prediction, were
published in 1981. A change to MIL-HDBK-472, Main-
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tainability Prediction, is in final stages of coordination and
is scheduled to be published in early 1982, as is a revision of
MIL-STD 470 Maintainability Programs for Systems and
Equipment. A revision to MIL-STD-471, Maintainability
Demonstration, is expected later in the year. Military stan-
dards and handbooks are available from the Naval Forms
and Publications Center, 5801 Tabor Ave., Philadelphia PA

19120.

f. John Wiley & Sons published two new Reliability text-
books in 1981: Extending the Limits of Reliability Theory
by Harold Goldberg, and Engineering Reliability by B. S.
Dhillon and Cranan Singh. Also published in 1981 was
Practical Reliability Engineering by P. D. T. O’Connor, a
Heydon & Son Inc. publication.

AdCom Reports

Technical Operations Vice President’s Report

Naomi J. McAfee
All committees are actively working toward their stated
objectives. A summary of activities follows:

Solar Energy Device Reliability

Federal support of solar energy has been drastically
reduced in FY-82 and may very well suffer further cuts in
FY-83. In this environment, it has been very difficult to
generate any coherent committee activity.

The major meeting concerned with solar cells in the IEEE
Photovoltaic Specialists Conference, which will take place
in San Diego at the end of September. The general chair-
man, Dr. H. Brandhorst, was approached in April 1981 and
asked to set up a joint session with the Reliability Society.
Recent discussions with the technical chairman, Dr. A. M.
Barnett, indicate that a plenary session on Reliability will
take place if submitted papers justify this. The Photovoltaic
Specialists Conference does not appear to have ever con-
ducted formal joint sessions with other parts of IEEE.

John Meakin

Maintainability

Three objectives were identified for 1981. Progress
toward meeting each objective is summarized below:

a. Provide an interface between the IEEE Reliability
Society and other technical organizations on matters to the
MC.

Three diverse technical organizations with maintainability
interests were contacted during the year: the air transport in-
dustry’s ‘‘Avionics Maintenance Conference (AMC)”’ and
the Solar Reliability & Materials Program (SRMP) at
Argonne National Laboratory. Points of contact were iden-
tified and the background material was received from each
organization. Copies of the Transactions on
Reliability—Special Issue on Maintainability, August 1981,
were sent to the points of contact.

b. Contribute articles and other information related to
Maintainability to the Newsletter.

April 1982

A “Maintainability Matters”’ column was prepared for
the July and September 1981 issues of the Newsletter. The
following topics were addressed:

July 1981—IEEE Transactions on Reliability—Special Issue
on Maintainability and the Air Force’s ‘‘Product Perfor-
mance Agreement Guide.”’

Sept. 1981—Avionics Maintenance Conference; Software
Impact on Part Numbering Systems, and DoD Moves to
Improve the Acquisition Process.

¢. Develop a core group to conduct activities.

The points of contact identified in item a. represent a
diverse set of backgrounds for discussing MC issues. Fur-
ther effort is required in 1982 to develop a larger core group
for the MC.

Richard Kowalski

Human Performance Reliability

The major activity of the Human Performance Reliability
Subcommittee over the past period was planning a ‘“‘Human
Performance Reliability’’ tutorial to be conducted in con-
junction with the Washington Group. Full plans were deriv-
ed; hotel and meeting room arrangements were largely com-
pleted; ‘‘faculty” members were organized; a mail-out
brochure was written; financial support for printing the
brochure was obtained from VITRO; mailing lists were ob-
tained, and the full content and sequencing of the tutorial
were derived. This subcommittee chairperson and the
Washington group had been given to believe that the na-
tional group would lend to the Washington group the
money needed for mailing the brochure. This was the
perception of at least three separate persons. However, the
national group decided that such a loan was not possible on
the basis—as reported to this chairperson—that such sup-
port is not the purpose of the national group. Accordingly,
the whole project and 12 months worth of work were doom-
ed.

A review of the “‘current state of the art’’ in human per-
formance Reliability was written and submitted for inclu-
sion in the annual reliability state-of the-art report.

Arthur I. Siegel
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Conference Calendar

Mechanical Failures Prevention Group 35th Sym-
posium,

“Time Dependent Failure Mechanisms and Assessment
Methodologies™

Gaithersburg, MD

April 20-22, 1982

The Mechanical Failures Prevention Group (MFPG),
under the sponsorship of the National Bureau of Standards,
will hold its 35th Symposium at the National Bureau of
Standards, Gaithersburg, MD, April 20 to 22, 1982.

The meeting will focus on the prevention of failure
resulting from time-dependent mechanisms. Emphasis will
be on the critical evaluation of input data through the use of
in-service inspection and condition monitoring, and the
comparison of existing assessment methodologies or failure
prediction approaches. The objectives are to:

1. evaluate and present data in such a way that it can
be efficiently used to assess the time-dependent failure
problem, and

2. identify the necessary changes in design, fabrication
processes, or service conditions needed to reduce the
chance of failure.

The proceedings of this symposium will be published by
the National Bureau of Standards and distributed to all con-
ference attendees. It will be available publicly through the
Government Printing Office. For more information, Con-
tact: Dr. J. Early (301) 921-2976.

1982 Microwave Power Tube Conference
April 26-28, 1982

The objective of the 1982 Microwave Power Tube Con-
ference is to maintain lines of open discussion between tube
manufacturers, systems manufacturers who use tubes, and
the Department of Defense.

Due to facility limitations, attendance will be by invita-
tion only. Requests for invitations should be addressed to:
Mr. John Skowron, Invitations Chairman, Raytheon Co.,
Microwave Power and Tube Div., 190 Willow Street.
Waltham, MA 02254, telephone number: (617) 899-8400 X
4311.

Reliability Chapter IEEE Boston Section
April 29, 1982

The twentieth Annual Reliability Seminar is scheduled for
Thursday, April 29, 1982. The seminar will be hosted by the
IEEE Boston Section Reliability Chapter. The theme will be
““Assurance Technology Application in the 80’s’’.

For more information, contact: Sid Gorman, Seminar
Chairman, at (617) 358-2721, ext. 2200 or 2864.

14

1982 IEEE Power Electronics Specialists
Conference

Cambridge, MA

June 14-17, 1982

The 1982 IEEE Power Electronics Specialists Conference
will be held at the Massachusetts Institute of Technology in
Cambridge, MA. For detailed information, contact Prof.
John G. Kassakian, Electric Power Systems Engineering
Lab, MIT Room 10 098, Cambridge, MA 02139, or call him
at (617) 253-3448.

The conference will be open to all persons, subject to a
registration fee of $125.00 (U.S.), with a marked reduction
for students and retirees. Individuals who are not on the
conference mailing list may obtain general information by
contacting the Conference Chairman: P. E. Wigen, Physics
Department, Ohio State University, Columbus, OH 43210
USA.

EUROCON ‘82

Copenhagen, Denmark
June 14-18, 1982

Product quality and reliability is steadily increasing in im-
portance and determines more and more the acceptance of
existing and new products.

Recent results and general trends on theoretical aspects
and practical applications of reliability in components, pro-
ducts and systems will be presented and discussed. The con-
ference program is structured in such a way that it is useful
to: electrical engineers and electronic engineers; marketing
experts; and other persons who are concerned with research
and development, manufacturing, and applications of elec-
trical and electronic systems.

Approximately 160 papers will be presented in the
technical sessions. About 1000 delegates are expected at this
international conference which will be held at the Technical
University of Denmark.

For more information, contact the conference office
DIEU, Danish Engineers’ Post Graduate Institute, The
Technical University of Denmark, Bldg. 208, DK-2800
Lyngby, Denmark. Or call the secretary, Mrs. Aase Sonne
at 45-(0) 2 88 23 00, ext. 37 (Telex: 37529 DTHDIA DK).
Third Joint Intermag—Magnetism and Magnetic
Materials
Montreal, PQ, Canada
July 20-23, 1982

The Third Joint Intermag MMM Conference will be held
at the Hotel Sheraton, Mount Royal, Montrel, Quebec,
Canada. The Conference is jointly sponsored by the
American Institute of Physics and the Magnetics Society of
the IEEE, in cooperation with the American Physical Socie-
ty, the Office of Naval Research, The Metallurgical Society
of the AIME, and the American Society for Testing and
Materials.
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Seminars

Seminar: The Eighth Annual Reliability Testing
Institute

University of Arizona
Tucson AZ
April 19-23, 1982

The Eighth Annual Reliabjlity Testing Institute of the
University of Arizona will be held at the Ramada Inn, 404
North Freeway, in Tucson, AZ. The course is presented by
the University of Arizona College of Engineering, and
Hughes Aircraft Company, Tucson, AZ Operations.

The objective of this course is to provide Reliability
engineers and managers, product assurance and quality con-
trol engineers and managers and other interested parties, a
working knowledge of: analyzing component, equipment
and system performance and failure data to determine the
distributions of their times to failure, their failure rates,
their reliabilities and their confidence limits; planning small
sample size, short duration, low cost tests and analyzing
their results, and conducting accelerated testing, Batesian
testing, suspended items testing, sequential testing, and
others.

The fee is $675.00. There are 2.8 continuing education
units assigned to completing this course.

For more information, contact Dr. Dimitri Kececioglu,
Institute Director, Aerospace and Mechanical Engineering
Dept., the University of Arizona, Building #16, Tucson, AZ
85721, or call (602) 626-2495.

Seminar: Electronic Systems Effectiveness and
Life Cycle Costing

University of East Anglia

Norwich, Norfolk, England

July 19-31, 1982

Conducted by the NATO Advanced Study Institute at the
University of East Anglia, Norwich, Norfolk, England,
“Electronic Systems Effectiveness and Life Cycle Costing”’
is addressing problems in the design of large systems in the
current economic climate. Because of the exploding nature
of electronic technology, the study of these aspects is essen-
tial, but difficult. Therefore great stress is placed on the fact
that the lectures are of a tutorial character. An attempt is
made to present new mathematical disciplines which are of
great importance in predicting and hence ensuring high ef-
fectiveness and low life cycle costing. The program has
several panel discussions and presentations by represen-
tatives of large organizations in the satellite, communica-
tions and military fields. An additional feature is a session
on software reliability and its quantitative measurement, as
well as the methodology of successful programming.

For participation in this program, please apply to the
director of the course: Mr. J. K. Skwirzynski, Manager,
Theoretical Support Services, Marconi Research
Laboratories, Gec-Marconi Electronics Ltd., West Han-
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ningfield Road, Great Baddow, Chelmsford, Essex CM2
8HN, United Kingdom.

Seminar: Life Data Analysis

Pennsylvania State University
University Park PA
June 15-18, 1982

A 3 day seminar on ‘‘Life Data Analysis’’ will be con-
ducted by John McCool and Wayne Nelson from June 15 to
18 at the Pennsylvania State University Radnor Center for
Graduate Studies and Continuing Education.

This course is aimed at Reliability engineers, statisticians
and others who must extract accurate information to make
well informed decisions. The short course will cover such
topics as basic concepts and life distributions, probability
plotting, testing goodness of fit, hazard plotting, and com-
peting failure models. Also the course will cover standard
analyses of complete and singly censored data, maximum
likelihood analysis of multiple censored and inspection data.
The fee will be about $585.00 including textbook, materials
and daily lunches.

For further information on the course, contact: Barbara
A. C. Wood, D Ed. at (215) 293-9860.

Publishing News

Book on Digital Integrated Circuits Published by IEEE
Press

The publication of Digital MOS Integrated Circuits, a
book of selected reprints, has been announced by the /EEE
Press. This volume, sponsored by the IEEE Solid State Cir-
cuits Council, was edited by Mohamed 1. Elmasry of the
University of Waterloo in Canada.

The last two decades have seen a spectacular development
of digital systems for both data and signal processing—a
development made possible by advances in IC technology.
This has created a need for a new generation of VLSI circuit
designers, and this book is intended to assist the efforts to
meet this need.

The book opens with an extensive tutorial article, special-
ly written by the editor, on digital MOS integrated circuits.
This is followed by 72 carefully selected reprints arranged by
subject into the following four parts, which are further
divided into sections: MOS Digital Circuit Design, Digital
VLSI, MOS Memory Cells and Circuits, MOS Digital Cir-
cuit Applications. The book concludes with a bibliography
of over 500 citations.

This volume complements the 1980 IEEE Press book of
selected reprints, Analog MOS Integrated Circuits, edited
by Paul R. Gray, David A. Hodges, and Robert W.
Brodersen.
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Call for Papers

1983 Annual Reliability and Maintainability Symposium.
Sheraton Twin Towers Hotel, Orlando, FL. USA.

January 25, 26, 27, 1983

Theme: Increasing Productivity—The Continuing
Challenge

Submission Deadline: May 1, 1982.

Paper Submission Requirements: If you wish to present a
paper at the RAMS 1983 Symposium, now is the time to
submit the necessary paperwork. It is needed as soon as
possible but May 1, 1982 is the deadline.

For each author and co-author: name, work address and
phone number, home address and phone number, and a
brief biographical sketch. The paper title is not to exceed 50
letters and spaces. The paper summary should not be more
than 1000 words and should be structured in the following
three sections: 1. Problems or questions addressed, 2. Work

performed, and 3. Results and/or conclusions reached.
All papers must be new and must not have been presented
at a national meeting prior to the Symposium.
Ten Copies of each author and co-author’s name, work
address and phone number, home address and phone
number, brief biography, paper title and paper summary

must be sent to:

Dr. Ralph H. Dudley
RAMS Program Chairman

Varian Associates, Inc. (D-475)

6111 Hansen Way

Palo Alto, CA 94303

Authors will be notified of Program Committee decisions
during June 1982. Full text draft required by August 16,

1982.

Welcome to New Members

The names and addresses of new members who joined from
October 1 through December 31, 1981, are listed below. For
U.S.A. members, they are listed by alphabetical order of
their state. For members outside the U.S.A., they are listed
by alphabetical order of their country’s English name.

ALABAMA S. Dermenjian
Ron D. Wade 2132 Glen lIvy Dr.
6 Brookside Glendale, CA 91206
Northport, AL 35476 Stephen C. Doyle
5 920 Terrace Dr

ARIZONA 3
Richard B. Downs hogiAltes, CAs
617 N. Perry M. M. Ertel
Tucson, AZ 85705 Apple C0nl1puter Inc.

el el 10455 Badley Dr.
Ronald S. Hart MS 2B

5 ;
ehe E. El Moro Ave. Cupertino, CA 95014

Mesa, AZ 85204
) i Susan K. Fujiwara
Roger K. Proctor BNR Inc.

i b e i
P Sy g 685A Middlefield Rd.
T i Mountainview, CA 94043

Ray M. Vasquez s
S pA S Doug Gilliland
11317 E. Redfield Rd. A6 e and

“he k : b
Chandler, AZ 85224 Anaheim, CA 92807

CALIFORNIA Richard I. Hamm
Michel J. A. Baudin 20101 Haynes St.

777 W. Middlefield Rd.
Mountainview, CA 94043

Paul A. Boomer
7406 Kelley

Stockton, CA 95207
Robert C. Chase

411 Villa Terr.

Apt. 3

San Mateo, CA 94401

Daniel L. Cordell
9623 Oneida St.
Ventura, CA 93004
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Canoga Park, CA 91306

Thomas L. Inman
3729 McLaughlin Ave.
Apt. #17

Los Angeles, CA 90066

Ashok T. Jain
21971 Calderas St.
Mission Viejo, CA 92691

Andrew S. McClymont
5 Palo Alto Square
Suite 200

Palo Alto, CA 94304

Michel J. McNutt
6081 Amberdale
Yorba Linda, CA 92686

J. L. Markson
12872 MacNeil
Selmar, CA 91342

R. A. Mullen
1910 Vinedale Square
San Jose, CA 95132

R. Thomas Odel, Jr.
4105 Ruby Ave.
San Jose, CA 95135

Stephen B. Parker
Electric Power Res. Inst.
P.O. Box 10412

3412 Hillview Ave.

Palo Alto, CA 94303

Ralph W. W. Pierpont
3115 Montano Dr.
Santa Maria, CA 93455

Jimmy Quan
3810 17th St.
San Francisco, CA 94114

Fred C. Redeker
Amdahl Corp M/S 150
1250 E. Arques Ave.
Sunnyvale, CA 94086

Diana Robba

Hewlett Packard Co.
MS27

5301 Stevens Creek Blvd.
Santa Clara, CA 95050

Alfred S. Samulon
18211 Kingsport Dr.
Malibu, CA 90265
Pat Shamblin

9327 Swinton Ave.
Sepulveda, CA 91343

Anthony A. Terrameo
1021 Scandia Ln. #43
Ventura, CA 93004

Jeffrey C. Thomas
17611 Manchester
Irvine, CA 92714

Jan D. Thompson

952 Sutter St.

Apt. 503

San Francisco, CA 94109

George G. Valdez
P.O. Box 188
Mountainview, CA 94042

Warren J. Vinzant
2656 Virginia St.
Berkeley, CA 94709

Delbert F. Waltrip
518 Millpond Dr.
San Jose, CA 95125

Robert W. McWhirter
8130 Holm Oak Way
Citrus Heights, CA 95610

K. S. Zarghami
P.O. Box 579
Davis, CA 95616

COLORADO
David M. Acklam
11175 W. Tufts Dr.
Littleton, CO 80127

Harold J. Neil

3338 So. Ammons St.
Apt. #11-201
Lakewood, CO 80227

William B. Risley
Hewlett-Packard

Box 2197

Colorado Springs, CO 80901
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CONNECTICUT
Robert A. Degroot
11 Heath St.
Mystic, CT 06355

Robert M. Grow
Burroughs Corp BCS
Corporate Dr.
Commerce Park
Danbury, CT 06810

William B. Liff
1000 Oronoque Ln.
Stratford, CT 06497

S. Teichman

781 A. North Trail
Oronoque Village
Stratford, CT 06497

DISTRICT OF COLUMBIA
Barry G. Silverman

2101 L. St. NW

Suite 805

Washington, D.C. 20037

FLORIDA

Anna Mae Walsh Burke
Nova Univ

3301 College Ave.

Fort Lauderdale, FL 33314

M. J. Cohen
2155 Indian Rd.
West Palm Beach, FL 33409

Florentino Fernandez
2338 Fern Pl.
Tampa, FL 33604

Joseph L. Holt
7219 SW 3rd Ct.
N. Lauderdale, FL 33068

W. J. Kuznicki
3681 NW 100th Ave.
Coral Springs, FL 33065

ILLINOIS

R. S. Frary

A. B. Dick Co.
5700 W. Touhy Ave.
Chicago, IL 60648

Daniel J. Glab
6454 N. Nashville
Chicago, IL 60631

Kermit M. Hovey, Jr.
608-2 Oakton St.
Evanston, 1L 60602

John H. Jaron
2701 Elder Ln.
Franklin Park, IL 60131

Vincent M. Latta
7337 S. Shore Dr.
Apt 221

Chicago,IL 60649

James G. Moroz
249 Yuma Trail
Rd. No. 2
Sparland, IL 61565

Michael L. Taake
950 Elizabeth Ct.
Apt 210

Wheeling, IL 60090

INDIANA

Edward L. Lopke
2951 Bagley Ct. West
Kokomo, IN 46902
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KANSAS
George R. Chapin
8133 E. Boston
Wichita, KS 67207

R. H. Dean
6034 Mission Dr.

Shawnee Mission, KS 66208

Roger D. Schurter
1945 N. Rock Rd.
Apt 816

Wichita, KS 67206

LOUISIANA

kay J. Johnson, Jr.

2428 E. Sunny Meade Dr.
Harvey, LA 70058

K. J. McNamara, Jr.
108 St. James Dr.
Gretna, LA 70053

MASSACHUSETTS
Janet M. Baker
Verbex

2 Oak Park

Bedford, MA 01730

Maurice Blais
33 West Parish Dr.
Andover, MA 01810

Stewart H. Cady
232 Christian St.
Lowell, MA 01850

Joel A. Donahue
27-B Hawthorne St.
Woburn, MA 01801

Roger D. Dowd
174 Adams St.
Dedham, MA 02026

Francis M. Golden, Jr.
30 Kenwin Rd.
Winchester, MA 01890

Henry A. Goodman
14 Santry Rd.
Marblehead, MA 01945

Paul D. Griem, Jr.
7 Farm St.
Medway, MA 02053

Maurice Herlihy
20 Maple St.
Belmont, MA 02178

Klavs B. Lasch
18 Blueberry Hill Rd.
Andover, MA 01810

Arthur E. Michaud
204 Westford, Rd.
Tyngsboro, MA 01879

Edward R. Steen
16 Franklin St.
Wakefield, MA 01880

Joseph B. Walters, Jr.
MIT Branch P.O. Box 26
Cambridge, MA 02139

MARYLAND
Mark V. Hughes III
7704 Rydal Terr.
Rockville, MD 20855

Kenneth P. Lasala
703 Cannon Rd.
Silver Spring, MD 20904

Miguel A. Ramirez

P.O. Box 1163
Glen Burnie, MD 21061

Odd Pedersen

Bendix Communications Div.

1300 E. Joppa Rd.
Baltimore, MD 21204

Terry L. Ridder
9434 Canterbury Riding
Laurel, MD 20707

MICHIGAN

J. T. Hardin

4128 Canterbury Dr.
Lambertvile, MI 48144

Gerald D. Madonia
38590 Moravian
Mount Clemens, MI 48043

Curt Randall
13811 Main St.
Bath, MI 48808

Mark A. Steffka
1206 Tanbark West
Bldg 3 Apt. C
Jackson, MI 49203

MINNESOTA
Ronald A. Ensminger
4828 Valley View Rd.
Medina, MN 55424

E. F. Finegan, Jr.
1867 Simpson Ave.
Saint Paul, MN 55113

John M. Kessler
4580 Bacon Ct.

South Saint Paul, MN 55075

David W. Larson
4510 Ridgeview Dr.
Eagan, MN 55123

David W. Maier

Northern States Power Co.

8th Fl. System Operation
414 Nicollet Mall
Minneapolis, MN 55401

Ernest L. Tell
2840 Woodcrest Dr.
Minneapolis, MN 55432

MISSISSIPPI
Matthew S. Czarnecki
3207 Conway Pl.
Corinth, MS 38834

Larry O. Ezell
114 Heatherlynn Cir.
Clinton, MS 39056

MISSOURI

Tom A. Johnson
111 George St.
Sullivan, MO 63080

NORTH CAROLINA
Frank E. Harlan 3rd
3545-H Spanish Quartercir
Charlotte, NC 28205

John Jacomino, Jr.
8009 Country Oaks Rd.
Charlotte, NC 28212

NEW HAMPSHIRE
Normand P. Depratti
American Optical Corp.
10 Optical Ave.

Dept. 459

Keene, NH 03102

George E. Fisher

95 Conant Rd.
Nashua, NH 03062

Howard I. Rothstein
NHQ-1 379

Sanders Associates Inc.
D. W. Hwy So.
Nashua, NH 03061

NEW JERSEY

Samuel M. Feldman

417 Mountain Ave.
Berkeley Heights, NJ 07922

Jerry L. Kunert

Naval Air Engineering Ctr.
Code 92511 JK

Hangar No. 5

Lakehurst, NJ 08733

Donald M. Markuson
56 Dellwood Ave.
Chatham, NJ 07928

Yoman A. Siddiqi
709 Carlton Ave.
Piscataway, NJ 08854

William F. Trezenka
50 Robin Ct.
Middletown, NJ 07748

J. M. Busch
825 Summer Street
Elizabeth, NJ 07202

Stephen J. Hudson
122 Ridge Rd.
Cherry Hill, NJ 08002

Robert Kenny, Jr.
188 W. Fairview Ave.
South Orange, NJ 07079

NEW MEXICO
John P. Boardman
4265 Holliday Ln.
Las Cruces, NM 88005

NEW YORK

Duncan Badenius
Director Math Lab

State Univ. of New York
At Old Westbury

Old Westbury, NY 11568

Nicholas Ballard

The Henry Maltzer Group Inc.
23 East 26 St.

New York, NY 10010

Earl Brown, Jr.
25 Tippin Dr.
Huntington Station, NY 11746

William A. Chapman
244 Rossmore St.
Rochester, NY 14606

Benjamin Cherkas
58-36 188th St.
Flushing, NY 11365

H. Domingos

ECE Dept.
Clarkson College
Potsdam, NY 13676

Eric F. Fuegel
376 Vassar Rd.
Poughkeepsie, NY 12603

Patricia L. Gordon
44 Fair St. Apt. E7
Cold Springs, NY 10516

Terry R. Klein
Rd. 3 Totem Lodge
Averill Park, NY 12018

Cecelia S. Langlois
441 Harper Drive
Lewiston, NY 14092
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A. L. McNealus
287 Bendale St.
Franklin Square, NY 11010

David W. Sterner
514 Southside Ave.
Freeport, NY 11520

William Y. Stevens
5 Channingville Rd.
Wappingers Falls, NY 12590

D. S. Weingarten
2465 Haring St.
Brooklyn, NY 11235

Thomas E. Jaquish
34 Keeler St.
Rochester, NY 14621

OHIO

Michael R. Armbruster
Reliance Electric Co.
24703 Euclid Ave.
Cleveland, OH 44117

Raymond C. Blatt
4611 West 157th St.
Cleveland, OH 44135

R. B. Hoshkinson
9124 Highland Ct.
Mentor, OH 44060

Mark G. Knebusch
385 Pellett Dr.
Bayvillage, OH 44140

Gerald P. Mettler
11791 Jason Dr.
Painsesville, OH 44077

John M. Miker
6028 Fry Rd.
Brook Park, OH 44142

David G. Robinson
5690 Taylorsville Rd.
Huber Heights, OH 45424

Joseph D. Rosenlieb
2095 Union Rd.
Medway, OH 45341

Mark Rutenberg
3320 Descta Ave.
Cleveland, OH 44118

W. L. Schultz
7071 W. Jefferson Dr.
Mentor, OH 44060

Richard P. Shearer
87 Daniel Dr.
Westerville, OH 43081

Kenneth E. Stafford

4423 W. 226th St.
Fairview Park, OH 44126

James E. Viney

35 Rita St.

Dayton, OH 45404

Jo Anne Willman

4162 Independence Circle
Apt 6

Canton, OH 44720

Thomas M. Zwitter

Numerical Control Systems Div.

Allen-Bradley Co.
747 Alpha Drive
Highland Heights, OH 44143

OKLAHOMA

Frank D. Knight

Telex Computer Products
6422 E. 41st St.

Tulsa, OK 74135
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Steven Morris
705 29th St. So.
Sand Springs, OK 74063

OREGON

Allen L. Hollister

1507 N.W. Eastbrook Ct.
Beaverton, OR 97005

D. R. Selden

Portland Gen. Elect. Co.
121 S.W. Salmon St.
Portland, OR 97204

PENNSYLVANIA
David A. Bone

116 Gilmore Dr.
Pittsburgh, PA 15235

william D. Ehler
¢/0 John Daly
Gilbert Assoc.
Green Hill 2
Reading, PA 19603

Mark G. Kraus

Westinghouse Research & Dev.
1310 Beulah Road

Pittsburgh, PA 15235

George E. Kruszewski
913 Baylowell Dr.
West Chester, PA 19380

Frank E. Lynott
133 S. Taft Ave.
Chalfont, PA 18914

Robert A. Olah
950 Pittenhouse Rd.
Norristown, PA 19403

James E. Sanders, Jr.
109 Shannon Rd.
North Wales, PA 19454

G. L. Schnable
619 Knoll Dr.
Lansdale, PA 19446

Gerald M. Womer
Rd #3 Box 191
Phoenixville PA 19460

Richard S. Young
229 Canterbury Dr.
West Chester, PA 19380

PUERTO RICO

Mabel R. Esteves

Calle 21 SO #834 Las Lomas
Rio Piedras, PR 00921

SOUTH CAROLINA
Erik K. Reed

506 Bethel Dr.

Mauldin, SC 29662

Fred J. Reitmeyer, Jr.

8422 Delhi Rd.

Northwood Estates
Charleston Heights, SC 29405

TENNESSEE

Alan O. Backus

604 Kendrik Creek Rd.
Kingsport, TN 37663

Joseph P. Drago
509 Old Tavern Cir.
Farragut, Tn 37922

Ronald A. Jarrett
Rt. 7 Scenic Dr.
Box 390

Seymour, TN 37865

Alfred J. Palumbo
106 Bayview Dr.
Hendersonville, TN 37075

TEXAS

Christine P. Anderson
Box 617

Freeport, TX 77541

Sohrae Asgarpoor
P.O. Box 549
College Station, TX 77841

Jacqueline E. Davis
Motorola Information Cir,
3501 BD Bluestein Blvd.
Austin, TX 78721

Warren Dellinger
2804 Winterstone
Plano, TX 75023

Russell W. Duren
7577 Bigleaf Ln.
Fort Worth, TX 76137

A. G. Evans
1302 Rolling Hills South
Graham, TX 76046

Charles N. Lynk, Jr.
P.O. Box 2931
Fort Worth, TX 761 13

Barclay E. Roman
14041 Preston Rd.
Apt 1705E

Dallas, TX 75240

Allan R. Scholin
9400 Longvale Dr.
Round Rock, TX 78664

Wyatt E. Shankle
2301 Arkansas Blvd.
Apt. 63

Texarkana, TX 75502

Paul Werstein
4810 Kingfisher
Houston, TX 77035

Joe Wurts
517 Ridgemont
Allen, TX 75002

UTAH

Joe R. Taylor
849 S. 1430E
Sandy, UT 84092

VIRGINIA

Mohammad A. Ghassami
403 Spruce Ct.

Herndon, VA 22071

Earl G. Gunia
12618 Saylers Creek Ln.
Herndon, VA 22070

Roy A. Myers
330 Altlantic Ave.
Hampton, VA 23664

A. S. Robinson

System Tech. Planning Corp.
11790 Indian Ridge Rd.
Reston, VA 22091

VERMONT

V.N. Chernyshov

4 Rustic Dr.

Essex Junction, VT 05452

Karre Greene
75 1/2 A Hyde St.
Burlington, VT 05401

Richard J. Ross
11 Country Club Dr.
So. Burlington, VT 05401

WASHINGTON
S. S. Averett

Data 170 Corp

1605 116th Ave N.E.
Bellevue, WA 98004

Ronald M. Balazs
1831 152nd Ave. S.E.
Bellevue Wa 98007

Thomas R. Faulkner

S 706 Century Ct.
Veradale, WA 99037
Gregory A. Kromholtz

9628 8th N.E.
Seattle, WA 98115

WISCONSIN
Norman E. Heyden
1703 North 8 St.
Sheboygan, WI 53081

Frank Pintello
107 S. Fidelis St.
Appleton, WI 54911

P. A. Remes
1488 Windmar Dr.
Neenah, W1 54956

WYOMING

Lyle T. Keister

1572 Campbell Dr.
Huntington, WY 25705

AUSTRALIA

Peter J. Grabau

Dept. of Elec. Eng.
James Cook Univ.
Townsville QLD 4814
Australia

Philip J. Lowe

53 Dolly Avenue
Springfield

East Gosford NSW 2250
Australia

Naunihal Singh

5 Lanark Court Glen Waverley
Melbourne VIC 3000
Australia

Robert G. Wallace

52 Amy Rd.
Riverwood NSW 2210
Australia

BELGIUM

Mahir G. Bodur

85 Lotissement Christina Lodge
Mows St.- Symphorien B-7030
Belgium

BRAZIL

Aydano B. Carleial

Inst De Pesquisas Espaciais
Inpe Caixa Postal 515

. J. Campos SP 12200
Brazil

Jose L. Ferreira
Passfio Caconde 404
Ilha Solteira SP
Brazil 15378

Hideyo Kato

R. Ptlomeu 734
Sao Paulo SP
Brazil CEP 04752

Paulo A. Kortz
Rua Novo Mundo
231 Brooklyn
Sao Paulo

SP Brazil 04601
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CANADA

Rod D. Anderson

2315 22A St. NW
Calgary, Alta., Canada
T2M 3X6

William E. Anderson
7017 94th St.

Grande Prairie, Alta.
Canada T8V 5S7

George L. Nan Audenhove
St. Francis Xavier Univ.
Antigonish NS Canada
B2G 1CO

Ajmer S. Bal

P.O. Box 313
Trenton, Ont., Canada
K8V 5RS

Walter Freisen

241 Armour Blvd
Downsview, Ont., Canada
M3H INI

Joseph Fuchs

5533 King Edward Ave.
Montreal, Que., Canada
H4V 2K3

Pierre Gervais
Hydro-Quebec 75 Dorchester W
10th Floor Compl Desjar
Electr Apparatus
Montreal, Que., Canada
H2Z 1A4

Daniel Gratton

13735 Demontigny
Pointe Aux Trembles
Que., Canada

G18 3T

Roger W. Hutchins
980 Broadview Ave.
Apt 2109

Toronto, Ont., Canada
M4K 3Y1

Jim S. Jamshedji

1039 Woodside Dr.
Dollard Des

Ormeaux, Que., Canada
H9E IR1

J. . CULuxat

Ontario Hydro

700 University Ave.
Toronto, Ont., Canada
M5G 1X6

William J. Weideman
203 Bradg Str
Rockwood, Ont. Canada
NOB 2K0

CHILE

Victor R. Montalva
Casilla 117

La Serena, Chile

CHINA

Wei-Cheng Lin

No 1 Ta Hsueh Road
Tainan Taiwan
Republic of China

COLUMBIA

Eduardo A. Escamilla

Depto Relaciones Industriales
Apartado Aereo 3533
Bogota, Columbia

April 1982

DENMARK
Sten Carlsen
Jerneanealle 82
DK-2720 Vanlose
Denmark

ENGLAND

Faramarz Felestian

Remsdaq Ltd.

Second Ave. Deeside Ind Park
Deeside

Clwyd, England

G. Bin Jasmon

Flat 43 Jerome House

25 Harrington Gardens
London SW7 4LS, England

Wing Chan Tam
8 Crow Furlong
Hitchin Herts, England

FRANCE

H. C. Benski

Merlin Gerin

38050 Grenoble Cedex, France

Aline Ellia-Hervy
Framatome-Service Surete
Tour Fiat

92084-Paris La Defense-France

Emile Golden

Matra Espace

Zone Ind Du Palays
31400 Toulouse, France

Jean L. Savornin
Tour Fiat Cedex 76
Paris La Defense 92084 France

FINLAND

Raimo P. Hamalainen
Dept. of Math

Helsinki Univ. of Tech.
Otakaari 1

02150 Espoo 15 Finland

Eero E. Karjalainen
Koulutic 8 A19
15860 Kartano, Finland

GREECE

Theophilos N. Cacoullos
Panepistemiopolis
Athens, Greece

HONG KONG

Leung A. Koon On

16 San Wai St.

Ground Fl.

Hunghom Kowloon, Hong Kong

INDIA

Narayanan Kumar

Indchem Electronics

105 Dr Radhakrishnan Salai
Madras 600004, India

Rakesh Kr Sarin

Radar 2 Comm Centre
Indian Inst. of Tech.
Kharagpur WB, India 721302

R. Subramanian

9 Binny Layout
Vijayanagar

Bangalore, India 560040

IRELAND

Thomas M. McGinnity
3 Eldorado

Milford Grange
Castletroy

Limerick, Ireland
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IEEE Follows Named: Reliability Society

Special recognition was given to the four members of the
IEEE Reliability Society who were elected to the status of
Fellow starting in January of 1982. These four members
were H. Bertil Thoren, ASEA AB, (Sweden), for advancing
the understanding of the design and operation of equipment
for ultrahigh voltage power transmission systems; Hiroshi
Hirayama, Waseda University, for contributions to active
network theory and leadership in graduate education; Al
Gross, Parsons Peebles Electric Products, Inc., for pioneer-
ing work in VHF and UHF mobile radios, and Anthony
Coppola, U.S. Air Force Rome Air Development Center,
for contributions to improving the Reliability and Main-
tainability of electronic systems and components. Con-
gratulations from the Reliability Society to each of you on
your great achievement!

Anthony Coppola Named Fellow of IEEE

Anthony Coppola, Publications Vice President of the
Reliability Society, was elected a Fellow, IEEE, effective
January 1, 1982, for contributions to improving the
reliability and maintainability of Electronic Systems and
Equipment. He was nominated by the Mohawk Valley Sec-
tion of IEEE and endorsed by the Reliability Society.

Mr. Coppola was born in Brooklyn, NY on July 14, 1935.
He holds a Bachelor’s Degree in Physics and a Master’s
Degree in Engineering Administration, both from Syracuse
University. He has been employed by the Rome Air
Development Center since 1956 when he joined the newly
organized RADC Reliability Group. He is currently Chief
of the RADC Reliability and Maintainability Engineering
Techniques Section which is responsible for developing
methods for predicting, measuring and improving Reliabili-
ty and Maintainability in Air Force Electronic Systems. This
Section is the DoD preparing activity for MIL-HDBK-217,
on Reliability Prediction; MIL-STD-470, on Maintainability
Program Requirements; and MIL-STD-471, on Main-
tainability Demonstration. Mr. Coppola’s most recent per-
sonal contributions are an improved All-Equipment
Reliability Test Plan, a Design Guide for Built-in-Test, an
R&M Management Manual, and a Practical Guide to Baye-
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sian Reliability Demonstration. He has published over 30
papers on R&M engineering and management. He has serv-
ed as a reliability consultant on the Advisory Group to the
Japanese Government on a Japan Air Defense System in
1963; the Weapons Systems Industry Advisory Committee
(WSEIACQC) in 1964; the F-111 Mark II Avionics Review
Team in 1969; the F-111 Integrated Display System Action
Team in 1971; the F-5E Radar Reliability Audit Team in
1972; the Project ACE (Acquisition Cost Effectiveness)
Workshop in 1973; the F-16 Avionics Reliability Review
Team in 1974 (as Chairman); the Advanced Logistics
System Review Team in 1975; the Electronically Agile
Radar and AN/ARC-164 Radio Programs (1974-1978), and
the Annual USAF Avionics Planning Conferences since
1978.

In addition, he has been a guest lecturer for the George
Washington University short course on System Effec-
tiveness in 1969 and 1970; the Air Force Institute of
Technology (AFIT) Laboratory Management of R&D
course in 1964 and 1965; the AFIT short course on Reliabili-
ty in 1973, 1974, 1977, and 1978, and the Air Force
Academy short course on Inertial Navigation System
Testing in 1973.

Mr. Coppola has been a member of the IEEE since 1958,
a member of the Reliability Society since 1960 and of the
Engineering Management Society since 1968. He was the
organizer and first Chairman of the Mohawk Valley
Chapter of the Reliability Society (1969) and a Chairman of
the Mohawk Valley Section, IEEE (1974). He was again
Chairman of the Mohawk Valley Chapter of the Reliability
Society in 1978 when it won the ‘‘Outstanding Chapter
Award.”” He was publicity Chairman for the Reliability
Physics Symposium in 1968 and 1969. He was editor of the
IEEE Reliability Society Newsletter for 1981. He was elected
a member of the Reliability Society AdCom in 1978 and
reelected in 1981. He is currently the AdCom Publications
Vice President. He is also a member of the AIAA Systems
Effectiveness and Safety Committee and a Program Vice
Chairman for the 1982 Annual Reliability and Main-
tainability Symposium.
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