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President’s Report

C. M. Bird

President

N APRIL’'S NEWSLETTER, I briefly outlined my

objectives for the coming year and began an effort to
better communicate the activities of the Society to you—the
general membership. As part of this committment we will
continue to publish committee reports. Inso doing, I hope to
receive feedback and participation from the membership.

Your Society officers feel that better coverage of Reliabil-
ity is needed at some existing technical conferences. As a first
step in achieving this, we have agreed to endorse and provide
technical contributions to the AUTOTESTCON. We must
now show that we can make these contributions by providing
technical papers and/or organizing sessions for the confer-
ence. Deadlines have passed for the 1981 Conference;
however, any contribution you can offer for 1982 will be
appreciated (contact our Meetings Vice President, Alan
Plait). We have also endorsed, and hope to more actively
support, the Annual Symposium on Reliability of Electric
Power.

Membership growth is essential to the continued success
of our Society. In order to adequately represent the Reliabil-
ity discipline, we must have a high percentage of practitioners
in our membership. Last year we exceeded 3,000 members
for the first time. Sadly, due to non-renewals, we have again
dropped below 3,000. I would hope that by year end we can
recover this loss and grow to at least 3,200. Your efforts to
make the application in this Newsletter available to a
potential member will help.
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The Editor’s Corner

number of the recipient. It would eliminate the need for any
length zip code. If we are going to use automation, let it make
life easier rather than more complex.

Ideally, we should find a way of automating the mail so the
letter writer does not have to format or stylize his input. This
may not be possible. However, the article has an ominous
ring to it when considered in the light of the following
quotation from Hubert L. Dreyfus’ book What Computers
Can’t Do (Harper & Row 1972):

Anthony Coppola “Man’s nature is indeed so malleable that it may be on the
point of changing again. If the computer paradigm
becomes so strong that people begin to think of them-
selves as digital devices on the model of work in artificial
intelligence, then, since ... machines cannot be like
human beings, human beings may become progressively
like machines. During the past two thousand years the
importance of objectivity; the belief that actions are
governed by fixed values; the notion that skills can be
formalized; and in general that one can have a theory of
practical activity, have gradually exerted their influence
in psychology and in social science. People have begun to
think of themselves as objects able to fit into the inflexible
calculations of disembodied machines: machines for
which the human form-of-life must be analyzed as a
meaningless list of facts, rather than the flexible pre-

N THE MARCH 1981 ISSUE of Spectrum, Jacob

Rabinow presented an article on postal automation. A
point of the article is that postal automation requires the use
of formatted and stylized information on the envelope. Mr.
Rabinow suggests the information to be formatted be a
persons telephone number rather than the proposed nine
digit zip code. In either case, a computer would convert the
digits to a small area for delivery. I believe he missed an idea.
If we are to be forced to format and stylize a zip code or
surrogate, why not format and stylize the street address and
eliminate the zip code or any other surrogate entirely? The
street address, city and state certainly provide all the
information a phone number does to localize the recipient of rational basis of rationality. Our risk is not the advent of
the letter, with the added advantages of being human, superintelligent computers, but of subintelligent human
sortable, and not requiring the sender to know the phone beings.”
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Dr. T. L. Regulinski (left) 1980 Reliability Society President, congratulates R. Ow:cn
Holbrook, 1980 Chairman of the Washington/Northern Virginia Chapter on its
selection as 1980 Chapter of the Year. (Photo courtesy of Bud Stiehl)
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Dr. Regulinski receives a momento of his office from his successor, 1981 Reliability Society
Chairman, Mr. Carl Bird. (Photo by Bud Stiehl).

P. H. Eisenberg (left) and A. L. Tamburrino display Reliability Society Certificates for their
service as Guest Editors of the IEEE Transactions on Reliability Special Issue on Failure
Analysis, August 1980.

Your hard working Editor in action.

Our thanks to Bud Stiehl. Reader’s contributions welcome. Chapter Chairmen—please send some pictures of your

activities.

Announcements

Reliability Conference to be Held in Copenhagen

In the summer of 1982, the Technical University of
Denmark in Lyngby, near Copenhagen, will be the setting
for a European Conference dealing with reliability in
electrical and electronic components and systems.

The conference, EUROCON °82, arranged by the IEEE
(The Institute of Electrical and Electronics Engineers) and
EUREL (The Convention of National Societies of Electrical
Engineers of Western Europe), has already attracted a great
deal of interest world-wide, and reliability experts from
countries such as the USA and Japan intend to submit a
paper.

The conference committee, under the management of
chairman Erik Lauger and technical program chairman
Peter W. Becker, are confident that the 1982 conference will
be more successful than past EUROCON conferences,
technically as well as socially. The committee expects to
welcome some 800 participants from all over the world to the
conference, which is scheduled for June 14-18, 1982. The
opening ceremony will be performed by His Royal Highness,
Prince Henrik of Denmark. A scientific and technical
exhibition will take place while the conference lasts, with
exhibits highlighting the reliability theme of the conference.
Also, of course, the participants will be given ample

opportunity to enjoy “wonderful Copenhagen,” which is at
its best in the month of June!

The technical program has been structured to be of
interest to electrical and electronics engineers, marketing
experts, and anyone concerned with the research, develop-
ment, manufacturing, and application of electrical and
electronic systems. The committee has sent out a Call for
Papers from which the insert below is extracted. Potential
contributors should submit a preliminary title of their paper
as early as possible. The deadline for abstracts is September
Ist 1981, and papers January Ist 1982. These deadlines are
not far off, so get in touch with the conference office now if
you plan to contribute in 1982! They will send you the Call

for Papers information sheet and further details of the

conference. Write to Conference Office, DIEU, Danis}t
Engineers’ Post Graduate Institute, The Technical Universit
of Denmark, Bldg. 208, DK-2800 Langby, Denmark,
telephone Mrs. Aase Sonne at (45) 02-882300.

Call for Papers

A. General aspects

1. Reliability Theory

« Failure rate models and prediction
methods



« Failure mode effects and criticality
analysis

o Fault tree analysis

e Testing procedures and reliability
indicators

e Models for reliability growth

o Operation research techniques

 Software reliability

2. Management and Economic Issues

« Decision making

« Reliability planning and
management

« Life cycle costs, trade-offs between
reliability, maintainability and avail-
ability

« Quality circles

« Reliability as a marketing factor

3. Human and Legal Aspects
o Human factors
o Standards
« Legal issues
« Product liability

B. Applied reliability
1. Energy Processing

e Power components

» Power generation

e Power distribution

« Energy flow control

« Transportation systems
(road, rail, sea, air)

« Traffic control and regulation

e Household appliances

2. Communication Data and Signal

Processing

« Passive components

« Microelectronic components

« Tubes (camera, display, microwave
etc.)

e Microprocessors and related com-
ponents

e Radio and TV sets

o« Communication equipment and
systems

» Submerged transmission systems

« Satellites

» Navigation equipment

« Data processing systems

« Software reliability

o Instrumentation and measuring
equipment

» Medical electronics

Contributions outside the listed topics
are welcomed as well.

RS Solicits Participation in Autotestcon

The annual Automatic Testing Conference sponsored by
[EEE Societies, Aerospace and Electronic Systems and
Instrumentation and Measurement, provides a forum for

designers, acquisition managers, manufacturers, and soft-
ware developers in that area that deals in automatic testing
systems and equipment so vital to the support of our military
weapon systems. The Conference, called AUTOTESTCON,
is held in the fall of the year, and usually consists of 80 to 100
technical and management oriented papers.

During April, the Vice President of Meetings for RS, Alan
Plait, made a presentation to the AUTOTESTCON Board
of Directors soliciting approval for our participation in the
Conference. Pending acceptance of a Plan of Participation,
the proposal was accepted and we begin our activities with
AUTOTESTCON ’82, to be held in Dayton, Ohio. Of
course, our support of the '81 conference in Orlando,
Florida, during 17 to 19 October 1980, is welcomed.

In order to demonstrate that the Society is prepared to
provide support to AUTOTESTCON, our members are
being asked to express their interest in some aspect of the
conference: preparing a paper (for next year), assisting on
the management committee, or acting as a local area focal
point for publicity (notify Mr. Plait in writing).

In general, automatic testing deals with computer con-
trolled detection, diagnosis, and isolation of system mal-
functions. The complexity and reaction rate for modern
systems readiness evaluation normally precludes the use of
human testing. The computer probes the system through its
test points, observing and controlling the stimulus and
response of circuit/function elements, and displaying the
readiness status. The depth of the problem can be readily
understood when one considers that literally hundreds of
functions can be performed by a small circuit board and its
components. Speed in testing is required, if for no other
reason than that it takes considerable time for a human to
test the many possible functional interactions of the ele-
ments.

Not only does Automatic Testing (AT) require the usual
hardware design techniques, with its inherent need for
reliability and maintainability considerations, but designers
are now faced with the need for considering testability and
built-in-test and their trade-offs. Testability, a relatively new
discipline, is rapidly approaching the state of a technology.
A testability standard is being prepared. Testability figures
of merit are being defined and quantified, and courses are
being offered to management and technical personnel in the
intricacies of this field.

A session at the 1981 RAMS presented some basic
considerations of automatic testing and testability, as part of
the Joint Logistics Commanders Panel on Automatic Test-
ing papers. Members of the Society may be aware that our
VP of Publications, Tony Coppola, supervises a group at
RADC that is concerned with R&M, and now with T.

EASCON Incorporates Exhibits
Moves to Downtown Washington, D.C.
EASCON announces its annual Electronics and Aero-
space Systems Conference to be held November 16-19, 1981.

EASCON ’81 has moved downtown to the Washington
Hilton, a large centrally located facility in downtown

Washington, D.C. This change will facilitate ease of opera-
tions for the conference and allow attendees to take advan-
tage of all the cultural and social opportunities that Wash-
ington has to offer.

The 1980’s will be a decade where the mutual interchange
and understanding between government and industry will be
of paramount importance. Therefore, EASCON is featuring
the GOVERNMENT - INDUSTRY INTERCHANGE
theme.

Industry hardware and software will be exhibited this year
to complement the technical, classified and tutorial pro-
grams. The exhibits will feature the latest technological
developments in the electronics and aerospace industries.

EASCON ’81 will be Washington’s major technological
event of the fall. For more information contact: Dr. Delbert
D. Smith, EASCON General Chairman, Senior Vice Presi-
dent Corporate Affairs, COMSAT, 950 L’Enfant Plaza,
S.W., Washington, D.C. 20024, (202)554-6111.

National Conference on Quality and Reliability
Indian Institute of Technology, Bombay
December 27—30, 1981

A National Conference on Quality and Reliability will be
held at IIT Bombay, December 27 to 30, 1981, sponsored by:

« Bhabha Atomic Research Centre (BARC)

« Defense Research and Development Organization

« Institute of Electrical and Electronics Engineers (IEEE)

« Indian Standards Institution (ISI)

« Indian Institution of Industrial Engineering (IIIE)

« Indian Association for Productivity, Quality, and Reliabil-
ity (IAPQR)

« Indian Society for Theory of Probability and its Applica-
tions (ISTPA)

« Indian Institute of Technology, Bombay (II'TB)

o The Institute of Standards Engineers, Bombay Section

« Regional Testing Centre, Western Region, Government of
India, Bombay

The purpose of the Conference is to bring together persons
working in the area of quality and reliability to discuss
problems of common interest. The Conference will begin on
27 December with two tutorial sessions—one on quality
control and the other on reliability. The technical sessions
will commence on 28 December with presentation of con-
tributed papers. There will also be talks by persons of
eminence in the field and, on the last day of the Conference,
there will be a panel discussion.

For details contact: Prof. M. N. Gopalan, Organizing
Secretary, National Conference on Quality and Reliabil-
ity—1981, Department of Mathematics, Indian Institute of
Technology, Powai, Bombay 400076.

Component Screening Seminar
Abstracts Available

Copies of the abstracts/data compendium of the Elec-
tronic Components Reliability Screening Seminar are avail-
able at $13 per copy. The 200-page document contains
information presented at the seminar held 25 April 1981 in
Redondo Beach, California, sponsored by the Reliability
Society and the Compeonents, Hybrids and Manufacturing
Technology Society Chapters of the IEEE Los Angeles
Council.

For copies contact: TRW, L. Doshay, 90/2983, 1 Space
Park, Redondo Beach, CA 90278. Make checks payable to
LA IEEE Reliability Society.

International Conference on Systems Theory
and Applications
December 17-19, 1981
Punjab Agricultural University
Ludhiana 141004, India

The aim of the conference is to discuss original research
papers on recent advances in systems theory and its applica-
tions. Special emphasis on applications relevant to present-
day needs of developing nations, particularly the rural
sector, is desired.

Topics will include: simulation and modelling; automatic
control; optimal control; instrumentation systems; computer-
related systems; identification and estimation; digital signal
processing; system reliability; applications in power systems,
water resources systems, farming systems, biosystems, en-
vironmental and ecosystems and policy modelling (energy,
including unconventional sources, transportation, rural de-
velopment, etc.); and other related topics.

The conference will be composed of invited as well as
contributed papers. The official language of the Conference
is English.

Registration fee is Rs. 150/ —(or US $20.00) per delegate.

One copy of the Proceedings will be made available to
registrants attending the Conference. Those unable to attend
can receive a copy of the Proceedings on payment of postal
and handling charges.

Send intention of submitting a paper with tentative title as
soon as possible. Submit two copies of full paper before July
31, 1981. Notification of acceptance by Sept. 15,’81. Submit
paper in final form by Oct. 15, 1981.

The Program Committee is composed of experts from
India and abroad. Members are requested to contact
researchers in their locations to make additional calls for
papers.

The Conference is being sponsored by the UNESCO/
ICAR Centre of Advanced Studies in Agricultural Engineer-
ing. It will be co-sponsored by several other national
agencies and organizations.



Address correspondence to:

Professor R. K. Varshney, Organizing Secretary, Inter-
national Conf. on Systems Th. & App., Electrical Engineering
Department, PAU, Ludhiana 141004, India.

OCEANS ’81

September 16-18, 1981
Boston, Massachusetts

The conference committee is inviting papers to be pre-
sented at OCEANS ’81, September 16-18, 1981, at the
Sheraton Boston, Boston, MA. Original papers are sought
on research, development, practice and policy pertaining to
the following subjects: Oceanographic instrumentation, com-
munications and telemetry, remote sensing, navigation,
computer graphics, seismic exploration, acoustics in the
ocean, microprocessor applications, buoy technology, cables
and connectors, coastal zone management, diving, education,
geology and geophysics, marine biology, marine power
systems, marine fisheries, marine geodesy, technology ex-
change, marine law and policy, marine materials, marine
mineral resources, ocean economic potential, ocean energy,
oceanographic ships, offshore structures, financing and
capital formation, salvage and towing, seafloor engineering,
undersea physics, undersea vehicles, underwater photog-
raphy and sensing, water quality, intl. marine food and drug,
resources.

AUTOTESTCON ’81
Orlando Hyatt House, Orlando, FL
October 19-21, 1981

The 1981 IEEE National Automatic Testing Conference,
AUTOTESTCON ’81, will highlight progress and problems
in technology, acquisition support, and management for

automatic testing. Both formal technical sessions and work-
shops will be presented, including:

o Automatic Test Generation
o Design for Testability
e Machinery/ Vehicle Testing
e Test Analysis and Preparation Techniques
e Test Program Sets
o ATE/UUT Interfaces
« Field Calibration of ATE Systems
» Education and Training
o ATE Language Standardization
e System Software
o ATE Systems Engineering
e Maintenance Planning and Concepts
o Software Verification & Validation
o ATE Benefits Analysis
e Acquisition Support
o Unique ATE Applications
e Report on JLC
e Management of ATE Resources
 Case Studies: Factory to Field Vertical Commonality
e In-Circuit Component Testing

Workshops are planned for the following topics:
e Problems in ATE Development Today
o Control of Test Program Set Development
o The Challenges Ahead

For more information contact: general chairman, George
F. McClure, Martin Marietta Aerospace (305)352-3782; vice
chairman, Frank A. Hanusek, Honeywell Avionics Division
(813)532-4611, Ext. 2492; registration, Charles R. Curley,
Martin Marietta Aerospace (305)352-2020; facilities, Alvin
J. Levy, Martin Marietta Aerospace (305)352-3970; program
committee, Dr. Fred Simons, Jr., University of Central FL,
(305)275-2786, Arnold Greenspan, AMG Associates, Inc.
(703)892-5600, Paul Winterhalter, Honeywell Avionics
Division (813)531-4611, Ext. 2233.

Adcom Vice-President Reports

Treasurer’s Report
April 1, 1981

1980 Final Status—The pre-audit year-end financial state-
ment received from IEEE Headquarters indicates a 1980
surplus of $16,400. This brought our reserves to $69,200 as of
the end of 1980. This is much higher than the 1979 surplus of
$6100 and considerably better than the $600 surplus
reflected in the official 1980 budget. As usual, differences
between budgeted and actual figures are difficult to analyze
due to changes that were made in IEEE budgeting and
accounting procedures. Comparison of 1979 and 1980
figures shows the following significant changes:

Item 1979 ($K) 1980 ($K)

Income: Membership Fees 18.1 19.0
Non-Member Subscriptions 65.9 73.5

Conference Publ. Sales 2.5 —

Meeting Receipts 4.0 10.8

Expenses: Transactions 67.1 72.6
Newsletters 5.8 6.4

Conference Publications 14.1 18.9

AdCom Administration 5.0 6.5

Awards 1.8 2.3

1981 Budget—The sixth and presumably final official
version of the 1981 Budget now shows an expected surplus of
$1300 instead of the deficit in the fifth version. This is due to
an additional $6400 budgeted for non-member subscription
income. Major income and expense items reflect the follow-
ing expected changes:

1980 1981

Actual Budget
Item ($K) ($K)
Income: Membership Fees 19.0 19.8
Non-Member Subscription 135 80.9
Expenses: Transactions 72.6 86.7
Conference Publications 18.9 20.0

1982 Budget—I1EEE Headquarters has requested initial
inputs for the 1982 budget by April 13, 1981. I have prepared
a proposed reply, and projected a complete preliminary first-
cut budget based on this proposed reply. Principal changes
from our 1981 budget input are as follows:

a. Increases in Transactions printing costs and Society
Editorial expenses proposed by Ralph Evans. He proposes
changing total pages from 500 to 532 and Society
Editorial expenses from $12,000 to $15,000.

b. Minorchanges in expected income and expense estimates
based on prior history, increased postage, and expected
inflation.

Miscellaneous—The 1981 Awards Luncheon resulted in a

net expense of $575. The cost for mailing and distributing
1981 ARMS proceedings to society members was $10,550
compared to $9,465 in 1980.

Irwin A. Feigenbaum
Treasurer

Technical Operations

All committees and chairmen have been established and
are actively working. They are:
o Human performance, A. Siegel
o Maintainability, R. Kowalski
o Nuclear systems safety and reliability, J. B. Fussell
o Oceanic engineering, F. Envent/E. Early
o Software reliability, I. Doshay
« Standards and definitions, A. Constantinides
o Advanced devices and techniques, A. Coppola
o IEEE energy committee, D. Sturges/H. Wolf
« International, M. P. Smith
o Solar energy, J. D. Meakin
o Screening, O. D. Trapp
« Representative to professional activities comm., I. Doshay
e Health care, V. Gardner
o Mechanical reliability, H. R. Hegner

The objectives for 1981 are:

« Establish a set of objectives and schedule for achieving for
each committee.

« Assure that new committees get started on their activities,
obtain members, and establish operating procedures and
goals.

« Continue activity to complete all committee charters.

« Establish a new committee.

« Increase membership knowledge about Technical Opera-
tions by submitting articles to the Newsletter. These
articles would discuss committee activities, calls for assis-
tance, etc.

Summary of Activities

Advanced Reliability Techniques—Anthony Coppola

1. Objectives for 1981

a. Obtain a new chairman.

b. Have status for the Reliability Technology Report
ready for the January 1982 ADCOM meeting as required by
charter.

c. Obtain a wide variety of inputs through solicitation
of all ADCOM Vice Chairmen and Technical Operation
Committee Chairman.

2. Progress



a. Have requested Technical Operations Vice-Presi-
dent to provide my replacement.

b. Solicitation of inputs will commence 1 May 1981.
Human Performance Reliability—A. Siegel

During 1981-1982 the Human Performance Reliability
subgroup will present a tutorial on human performance
reliability methods, concepts, considerations, and applica-
tions. The tutorial will be presented in conjunction with the
District of Columbia chapter and preliminary arrangements
for currently being completed. The tutorial is scheduled for
April 1982.

We will also continue to monitor the actively evolving
human performance reliability evaluation, design, and meth-
odological progress in the nuclear power field and to
maintain a working relationship with other IEEE groups
who possess human performance interest relative to nuclear
power.

International—M. P. Smith

IEC Technical Committee 56 on Reliability and Maintain-
ability met the week of March 23 in Tel Aviv. Meeting results
not yet available. Agenda included the following:

Terminology Failure Mode and Effect Analysis
Reliability Testing Software Reliability
Maintainability Prediction Procedure

Reliability Management Design Review

US delegation returning this week. Meeting report will be
distributed.
Oceanic Engineering Report—F. Envent and E. Early

The 1981 conferences organized by the council are as
follows:

1. The 13th Offshore Technology Conference is scheduled
for May 4-7, 1981 in Houston, Texas (Astrodome). The
1980 OTC participation: 2200 exhibiting companies, 87,000
registrations and 483,000 net square feet of space used. The
preliminary technical program for the 1981 OTC has been
established.

2. The Oceans’81 Conference is scheduled for September
16-18, 1981 in Boston, Massachusetts.

Software Reliability—1. Doshay

SRTC has been active in two areas since the January
report. These are:

1. Preparing and presenting tutorials and mini-courses.
2. Interfacing with IEEE Computer Society, EIA, ACM
and AIAA on Software Standards and Definitions.

A mini-course on software reliability will be presented on
Saturday 23 May at TRW. The software course will follow a
hardware reliability course on the preceding Friday. This
will serve to introduce the relationship in a system context
and prepare the students in understanding the similarities
and differences in methodology.

We have been in communication with F. J. Buckley of
RCA on preparation of a standard for software quality
assurance plans. We are also coordinating with Shirley
Gloss-Soler of RADC on software terminology. In addition,
we are working with Gene Carruba of the EIA on inclusion
of the software reliability requirements in an update of
reliability program plan specifications.

Plans this year are to follow these commitments and to
prepare plans for a Software Reliability Seminar in Los
Angeles in 1982.

Solar Energy Device Reliability—J. D. Meakin

Attention during 1981 will be focused on attempts to
arrange special sessions on durability of solar conversion
devices at suitable meetings, such as the IEEE Photovoltaic
Specialist Meeting. Consideration will also be given to
arranging a special issue of an appropriate IEEE journal to
the field covered by this committee.

Naomi J. McAfee
April 3, 1981

Meetings

The two immediate goals of the meetings vice president
are:

« Pursue continuing cognizance of the Annual Reliability
Conference for the Electric Power Industry, determine
(actively) the possibility of having a more intimate role in
the management of the Conference, and seek full sponsor
status for the Reliability Society.

 Maintain liaison with the Board of Automatic Testing
Conference (AUTOTESTCON), which is currently spon-
sored by two IEEE societies, assesses what benefit RS can
provide the Conference, and pursue possible full sponsor-
ship status.

RS has already approved our endorsing the “Power”
Conference at our last AdCom meeting. I have initiated
liaison with the AUTOTESTCON people, through the
Chairman, Bernie Gollomp.

In addition to these ventures, we will continue to monitor
our sponsorship of RAMS and IRPS and play an active role
in the management of those two symposia.

Report on Meetings

RAM Symposium—The 1981 Symposium was an outstand-
ing success! About 830 attendees included 52 international
guests and 30 students. From an attendance standpoint,
these figures have not been seen since 1969. Plans for the
1982 Symposium are well in hand.

It should be noted that although a total surplus of $8,000 is
probable, this kind of figure will not be expected in future
years, since IEEE Headquarters policy of purchasing many
Symposium Proceedings will cease. Consideration is being
given to an increase in fees, and other possible reductions in
expenses, to take up the difference. However, it may happen
(for the first time?) that a deficit will be sustained.

IRP Symposium—Representatives from AdCom RS on
IRPS will make a verbal report on status at the April
AdCom meeting.

Annual Symposium on Reliability of Electric Power—
Liaison with representatives of ASREP has been maintained.
They have been given our logo for use on their Proceedings
(as an endorsing organization). Forms for advertising
ASREP have been forwarded from IEEE headquarters.

AUTOTESTCON—We have been invited to make a
presentation on 14 April to the Board of Directors of
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AUTOTESTCON ’81, to describe our interest in endorsing
the Conference and to discuss what we can bring to the party.
The Conference has about 600 to 700 attendees in the fields
of automatic testing hardware and software, logistics, R&M,
etc.

A. O. Plait
10 March 1981

Publications

Objectives for the 1981 newsletter include: vigorously pur-
suing all sources of news, publishing four scheduled issues on
time, including a photo page in each issue, providing special
features (e.g., status of Reliability Report), and obtaining an
Editor.

Transactions Editor, Dr. Ralph Evans, needs your sup-
port. (Otherwise, do not interfere with his activity.) We must

find a Special Papers Chairman for soliciting practical
papers.
Progress is good. Manuscripts for April’s Newsletter were
mailed to IEEE Headquarters on time. We have enough
photos to fill a photo page for next three issues, and continue
to solicit more for wider scope and more timely topics. Dr.
Kowalski has promised inputs for a Maintainability Corner.
The April issue will feature a Status of Reliability 1980
report. July will feature a listing of RADC R&M Technical
Reports. Advertisements for Editor and Special Papers
Chairman will be run in the April Newsletter. I am acting in
these capacities for now. Letters to Committee Chairmen
and Chapter Chairman will be mailed 1 April 1981 to solicit
inputs for the July issue.
One item of interest—The postage rate increase will raise
mailing costs and increasing both Newletter and Transac-

tions expenses.

Anthony Coppola
13 March 1981

AdCom Committee Reports

Chapter Activities

Awards

The awards program is complete for the 1979-1980 awards
year. The forms will be revised and presented at the fall
AdCom Meeting.

New Chapters

Denmark. No futher progress. I have scheduled a start on
this chapter in May 1981.

Dallas, Texas. A second letter was sent on February 18, 1981
to Ray Wilson who answered the Reliability Newsletter ad
for new chapters. Attached to this letter was a new list for the
Dallas-Fort Worth area that was received from Dave
Troxel. In April, a followup phone call will be placed to Ray
Wilson.

San Diego, California. No responses to our ads. In April, we
suggest obtaining a list of the members and sending them a
letter to see if we can get a response.

Phoenix, Arizona. Possibility!

Membership Program Incentives— Chapters

No requests for additional brochures “Your Invitation to
Join” were received.

Reliability Newletter

A Chapter Chairman’s report was given to the editor for the
April 1981 issue.

Miscellaneous

A letter was sent to Art Siegel with information on Chapter
Sponsored Seminars, another was sent to Albert Angevine
of the IEEE Components, Hybrids Group on the establish-
ment of IEEE Society or group awards.

Henry A. Malec
April 1, 1981

Maintainability Committee

The 1981 objectives for the Maintainability Committee
(MC) are:

(a) To provide an interface between the IEEE Reliability
Society and other technical organizations on matters of
interest to the MC.

(b) To contribute to the Newsletter articles and other
information related to maintainability.

(c) To develop a core group to conduct MC activities.

Plans and progress to date:

(a) Four organizations will be identified for contacts
during the year, including the EIA, SAE, and AMC (Airlines
Maintenance Conference). Appropriate persons within these
organizations will be contacted in the second quarter, and
exchanges of information will begin in the second half of the
year.

(b) Tony Coppola hasagreed to set aside Newsletter space
for a “Maintainability” column if I can provide him with
appropriate material in a timely manner. Initial inputs are
planned for April (for the July issue). I plan to encourage
several contributions to each issue’s inputs.

(c) The contributors from (b) and those appointed to the
organizations identified in (a) will form the basis of a core
group for the MC. My goalis to have this group number 6-8
persons by the end of the year.

R. Kowalski

RAMS Committee

At the March 19, 1981 meeting of the Board of Directors of
the RAMS, the following points were made:
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« The attendance for 1981 was 830 total, of which 197 were
gratis.

« A net surplus of approximately $8,000 is expected which
will be divided equally among all the sponsors.

o The Symposium attendance statistics were distributed by
Kurt Green, the 1981 General Chairman, including the
distribution of attendees by society affiliation. As usual,
the IEEE led by a wide margin. Also included was a listing
of people requesting information on certain societies.
Among these, a number inquired about IEEE Reliability
Society.

o We desparately need IEEE candidates in the management
committee queue. I recommend either a newsletter article
on this, seeking out qualified candidates or, as a minimum,
recommendations by members of AdCom.

« A first cut for the 1982 break-even point (assuming 1981
fee structure) was made and indicates 702 paid would be
required. Howard Kennedy was asked to recalculate
necessary fees to achieve a break-even from 500 to 550.
Significant differences for 1982 income and expenses will
be: IEEE proceedings income, changes in mailing rates,
increased banquet costs, and a number of other items.

o The usual sponsor self-evaluation is required for the June
Board of Directors meeting. I plan to put this together and
will furnish a draft copy for review and comment sometime
prior to that date.

Val Monshaw
March 30, 1981

Chapter Reports

Mohawk Valley Chapter

The May meeting of the Mohawk Valley Chapter will be
held on May 6, 1981 at Grimaldi’s Restaurant in Utica, New
York. The topic will be “An Advanced Look at the
Electronic Reliability Design Handbook,” presented by J. J.
Naresky, IITRI. The speaker will preview completed por-
tions of the handbook now in preparation. When complete it
will supersede the 1975 Reliability Design Handbook. The
work is sponsored by the Rome Air Development Center
who also sponsored preparation of the 1975 document.

(Received 27 April 1981)

Cleveland Chapter

Meetings
Oct. 1980—Photovoltaic Power Systems
Nov. 1980—Computer Metrology
Apr. 1981 —GIDEP Productivity
May 1981 —CSU Research Topic
June 1981—Computer Medical Diagnosis

e Completed CECON "80 Conference Record Project.

» Submitted Draft Copy of Reliability Society Home Study
Course.

V. R. Lalli

Chairman

Los Angeles Chapter

One hundred thirty engineers attended a Saturday seminar
on Electronic Components Reliability Screening that took
place at the TRW Forum in Redondo Beach, CA on April
25, 1981. It was sponsored jointly by the IEEE S7 Reliability
and S21 Components, Hybrids and Manufacturing Tech-
niques Society Chapters of the IEEE Los Angeles Council.

This seminar featured data from burn-in and screening
tests collected by the Parts Screening Committee on over 30
million parts (mostly ICs) and some data on module

screening. Emphasis was on the efficiency of different

screening methods to permit selection of appropriate meth-

ods to meet program constraints.
The following is a list of the talks given and data presented

on April 25, 1981.

Morning

» Evaluation of part screening effectiveness—Paul H. Greer,
Motorola Semiconductor.

« Effectiveness of alternative parts screening techniques for
commercial equipment—F. Dagonese, TRW.

o Parameter drift screening and minuteman data—Arthur
Hetherington, TRW.

e Results of screening “MIL-SPEC” built parts to mil
specifications parameters—Dyle W. Seldon, MCAIR
Space Division.

» Non-destructive screening on a microscopic scale—Rolf
D. Weglein, Hughes Aircraft Company.

» Non-destructive thermal wave microscopy payoff—Allen
Rosencwaig, THERMO-SCAN, Inc.

Luncheon

Address: Component Screening—An Economical Over-

view—J. R. Isken, Director Reliability and Quality Control,

TRW Electronic Components Division.

Afternoon

o Conformity/improvement dilemma in component screen-
ing—Dr. Herman D. Rue, Hughes Aircraft Company.

o The Effect of endless burn-in on reliability growth
projections—an update—A. Bezat, Honeywell.

» Long-term testing of 16K RAMS to establish failure mode
screening requirements—I. Doshay, RTW.

o Compendium of burn-in and screening data—ECRSC
Members Panel.

o Optimum screening—Benefits vs. Cost—ECRSE Mem-
bers Panel.

A copy of the seminar abstracts and data compendium may

be obtained thru Irv Doshay at TRW 90/2983, One Space

Park, Redondo Beach, CA 90278. The cost is $13, and

checks should be made out to LA IEEE Reliability Society.
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This book includes a foreword by Kam Wong on the use of
screening to surface flaws in devices and an introduction by
Irv Doshay on considerations for optimizing burn-in and
screening, together with a “break even” chart.

The IEEE Reliability Society, Los Angeles Council, pre-
sented a reliability training course on May 22and 23, 1981. It
was held at TRW, Building 110 in El Segundo. Hardward
and software reliability and their interrelationships were
covered. Emphasis was on applications of quantitative
methods, particularly concentrating on the “how-to,” at an
intermediate-to-advanced level.

The first topic covered on May 22, was the basis and use of
the proposed new revision of MIL-HDBK-217 for reliability
prediction for both military and commercial equipment. The
lecturer, Mr. Sam Lehr of TWR, also discussed and
compared the important changes of the new revision, such as
environmental factors and the addition of nonoperating
failure rate models for all parts.

The second topic was intermediate-to-advanced tech-
niques in modeling, found essential for reliability predictions
involving equipment in complex configurations. This lec-
ture, by Mr. Eugene Barnett of TRW, covered such tech-
niques as truth tables, stress-strength models, Markov
models and Monte Carlo simulation.

On May 23, the subjects encompassed the fundamentals of
computer software reliability including terminology, error
sources and prediction models. Management techniques and
tools for producing reliable computer programs were also
presented. A thorough discussion was held on the relation-
ships between those hardware and software reliability con-

cepts that must be understood in order to conduct overall
reliability and maintainability models of systems controlled
by computer processing. Mr. Irving Doshay and Mr. Myron
Lipow of TRW presented the topics on software reliability.
Mr. Frank Ingrassia, also of TRW, covered software quality.

Throughout the series of lectures, a set of interesting
examples was presented for class participation. A complete
set of lecture notes and a text on reliability was supplied to
each of the participants. The fee of $85 for two days or $50
for one day included catered luncheons. Class participation
was limited to 40 each day. For information on a repeat of
this mini-course contact Mr. Irving Doshay, TRW/STNC/-
1514, One Space Park, Redondo Beach, CA 90278. (213-
536-2006 or 213-535-1020).

A joint meeting of the CHMT and Reliability Chapters
took place in Los Angeles, at the Hacenda Hotel, on March
19, 1981 on Reliability of Thin Gold Plated Electrical
Contacts in an Office Environment. The speaker at that
meeting was Will Reyes of the Xerox Corporation at El
Segundo, CA. Gold plating only 15 microinches thick can be
adequate for the contact fingers of printed wiring boards
used in an office environment. This startling conclusion was
reached as a result of studies and field measurements of over
20,000 contacts. Will Reyes, materials and process manager
of Xerox Corporation, described the nature and rate of
wear of the gold plating during successive cycles of mating
with the connector as well as connector design considera-
tions. The effect of usage environment on the reliability of
the contact system was also covered.

Volunteers Needed

The Annual Reliability and Maintainability Symposium

RELIABILITY &

(RAMS) is managed by a committee of volunteers nomi-
nated by the sponsoring societies. The IEEE Reliability

| Society will need a supply of workers for future symposiums,
' and would like to hear from those interested.

The 1982 Symposium Committee has been at work since
January 1981. Volunteers will be needed for the 1983 and
future symposiums. The 1983 Committee will start work in
January 1982. Committee members will be expected to
attend planning meetings held at the Symposium site as well
as the Symposium itself. Planning meetings are held in
March, June, September, and November of the year before
the symposium. The 1983 Symposium will be held in
Orlando and the 1984 gathering on the West Coast. Those
interested in participating as IEEE representatives, please
contact: Carl M. Bird, IBM Corporation, 102 A 353, Owego,
NY 13827, (607) 751-3729.

QUALITY ENGINE%ﬁOOS

Our clients located throughout the U.S.
and N.Y. metropolitan area are now
interviewing Reliability & Quality
Engineers in the following areas:

® Quality Assurance
—Auditing, Corrective Action

@ Reliability
—Circuit/Analysis

® Maintainability ® Product Assurance

—LCC, ILS, ATE ® Quality Control

® Component Selection —Test, Inspection
—Digital IC'S e Configuration

® Failure Analysis —MIL STD. 480

Please forward your resume in confidence indicating

SALARY HISTORY, GEOGRAPHICAL
PREFERENCE, CURRENT REQUIRE-

MENTS & AVAILABILITY TO:
Jim Sheehy
1156 E. Ridgewood Avenue

(201) 445-6669
Fee Paid Agency EEO

SYSTEMS 'NC Ridgewood, New Jersey 07450
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Welcome to New Members

The names and addresses of new members, from January 1981 through March 1981, are listed below. For USA members, they are listed by alphabetical
order of their state. For members outside the USA, they are listed by alphabetical order of their country’s English name.

ALABAMA

David L. Price 11
4318 Baldwin Drive
Huntsville, AL 35805

ARIZONA

James M. Rugg
605 E. LaJolla
Tempe, AZ 85281

CALIFORNIA

James J. Bailey
3628 Warner Dr.
San Jose, CA 95127

John M. Contreras
6249 Pine Ave.
Apt C

Bell, CA 90201

C. E. Dunn
872 Calle De Arboles
Redondo Beach, CA 90277

Ariela L. Ehrlich
TRW-Technology Research Ctr.
Library

2525 E. El Segundo Blvd.

El Segundo, CA 90245

M. A. Gallant
6029 Wellfleet Way
San Jose, CA 95129

Francis E. Hawe
1461 Nelson Ct.
Santa Clara, CA 95050

Norman K. Hergatt
10445 Dempster Ave.
Cupertino, CA 95014

Mark Hurowitz

2995 Melendy Dr.
Apt 4

San Carlos, CA 94070

Tyland L. Jacobson
28204 Stonington Way
Escondido. CA 92026

Peter T. Kwan
334 S. Catalina
l.os Angeles, CA 90020

Matt S. Magoun
1087 Tanland Dr.
Apt #105

Palo Alto, CA 94303

William J. Meyer
1742 Crenshaw Blvd.
T'orrance, CA 90501

Larry J. Nevin
722 Raymondo Ave.
Los Altos, CA 94022

Carl [.. Nielsen

Science Applications Inc.
101 Continental Blvd.
Suite 310

El Segundo, CA 90245

Anthony K. Poon
3210 West 181 St.
Torrance, CA 90504

D. S. Radmacher
14709 Plummer St.
Van Nuys, CA 91402

Kenneth N. Rockwell
5582 Chalon Rd.
Yorba Linda, CA 92686

I. J. Sacks
2115 Westbrook Ln.
Livermore, CA 94550

James Savage

Fairchild Semiconductor
Mail Stop 8012

4300 Redwood Hwy.
San Rafael, CA 94903

A. Secor
15 Oakgrove
Irvine, CA 92714

James P. Wilde
27346 Warrior Dr.
Rancho Palos Verdes, CA 90274

CONNECTICUT

Anne S. Jordan
100 Bear Path Rd.
Hamden, CT 06514

Du Binh Nguyen
63'5 Osborne St.
Danbury, CT 06810

Paul Odlyzko
71 C. Riverbend Rd.
Stratford, CT 06497

Verne R. Viele
22 Cedar Drive
North Stonington, CT 06359

Jose M. Zamorano
1 Research Drive
Shelton, CT 06484

COLORADO

John S. Hasling
1923 Sussex Ln.
Colorado Springs, CO 80909

S. K. Kingma-Nicholson
706 SW 22nd.
Loveland, CO 80537

Craig V. Williams
2813 Claremont Dr.
Fort Collins, CO 80526

DISTRICT OF COLUMBIA

Martin E. Gordon
3100 Conn. Ave. NW
Apt 340

Washington, DC 20008

FLORIDA

John J. Bell
1063 SE Janus Rd.
Palm Bay, FL 32905

Philip D. Corey
9125 NW 38th Dr.
Coral Springs, FL 33065

Stanley A. Huff
1100 W. Hibiscus
Melbourne, FL 32901

Claudia M. Schorrig

Siemens Corp. Tech. Ly.

5500 Broken Sound Blvd. NW
Boca Raton, FL 33431

ILLINOIS

N. H. Arensdorf
Aircraft Products Div. .
Barber Colman Co.
1300 Rock St.
Rockford, IL 61101

Joseph L. Foster Jr.
814 South Carpenter
Oak Park, IL 60304

Joseph P. Link
3324 Metropolitan Ave.
Waukegan, IL 60085

Earl W. Tantum Jr.
2156 Wildwood Ln.
Hanover Pk., IL 60103

INDIANA

Andrew T. Tershak
599 Berry Ct.
Evansville, IN 47710

Daniel G. Wayne
418 Thornberry Dr.
Carmel, IN 46032

Charles Williams
RR #1
Princeton, IN 47670

IOWA

David Mahlke

2008 Buckingham Dr. NW
Apt 2

Cedar Rapids, 1A 52405

LOUISIANA

Robert W. Poltz
602 Lake Superior Dr.
Slidell, LA 70458

MARYLAND

Michael H. Diamant
5682-44 Stevens Forest Road
Columbia, MD 21045

Peter A. Hamilton
8804 Bells Hill Rd.
Potomac, MD 20854
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J. F. Ludford

5115 Starsplit Lane

Columbia, MD 21044 '
David Y. Putney

BB304 Waverley Dr. i

Frederick, MD 21701

Martin L. Rosman
8808 Meadow Heights Rd.
Randallstown, MD 21133

Kenneth R. Thornhill
63436 Carriage Hill Circle
Randallstown, MD 21133

MASSACHUSETTS

Andrew A. Dykes
36 Flint Rd.
Acton, MA 01720

Richard E. Flutie

Digital Equipment Corporation
ML 21-1/T-44

146 Main Street

Maynard, MA 01754

David T. Jamison
Corning Glass Works
Corning Medical
Medfield, MA 02052

Donald S. McKinlay
621 Main St.
Wareham, MA 02571

Nehran Nasserghodsi
35 Apple Rd.

Apt 31

Beverly, MA 01915

Jeffrey R. Riskin
Analog Devices
Semiconductor Div.
829 Woburn St.
Wilmington, MA 01887

Alfred J. Santino Jr.
4 Littlejohn St.
Arlington, MA 02174

John W. Tabler
2603 Village Road West L
Norwood, MA 02062

i
Jeffrey C. Waal h
EES Inc.
600 Atlantic Ave.
Boston, MA 02210

Eileen Ward

Honeywell Info. Systems MS 813
300 Concord Rd.

Billerica, MA 01821

Joyce A. Ward

Digital Equipment Corp.
75 Reed Rd.

Hudson, MA 01749

MICHIGAN

Mary M. Blaschak

Library Bendix Corp.

Eng. Development Ctr.
P.O.Box 5047 Bendix Center
Southfield, MI 48037

Russell B. Grosse
10 Ridgemont Dr.
Pontiac, M1 48058

Dennis K. Rideout

D-M-E Co.

29111 Stephenson Hwy.
Madison Heights, M1 48071

Marvin K. Stark
725 S. Hickory Ridge
Milford, M1 48042

MINNESOTA

Jahangir G. Dowlatshahi
3658 Humboldt Ave. North
Minneapolis, MN 55412

Aron Rolnitzky
3405 Chandler Rd.
Shoreview, MN 55112

Maria Theologides

Honeywell Inc.

Systems & Research Center

2600 Ridgway Pkwy—MN17-2679
Minneapolis, MN 55413

NEW HAMPSHIRE

Daniel C. Kuenzig
Sprague Electric Co.
Factory St.

Nashua, NH 03060

Gaylord H. Liby
H-4 Black Oak Drive
Nashua, NH 03062

NEW JERSEY

Eugene W. Chase
56 Princeton Ave.
Berkeley Heights, NJ 07922

Richard A. Descristofaro
75 Brooklane Rd.

Apt 21A

Florham Park, N.Y. 07932

Michael P. A. Dugan
118 Borden St.
Shrewsbury Borough, NJ 0770]

James S. Gallo
52 Greenwood Rd.
New Providence, NJ 07974

‘

E. S. Kruse
30 Lennox Ave.
Rumson, NJ 07760

James McDonald
Bell Labs Ind.

HP TC 253
Holmdel, NJ 07733

Paul O’Connor

Bell Lab 7F-318

600 Mountain Ave.
Murray Hill, NJ 07974

Walter J. Slusark Jr.
217 West Locust Ave.
Edison, NJ 08817

NEW YORK

J. Edward Anderson
3124 Belmont Ave.
Vestal, NY 13850

John D. Baugher
RD 4 Box 123
Norwich, NY 13815

G. Billingslea

Dayton T. Brown, Inc.
Church St.

Bohemia, NY 11716

Peter L. Cuneo
151 64 27 Ave.
Flushing, NY 11354

Saverio E. Ferrante
88-45 138 St.
Jamaica, NY 11435

Bruce M. Goonan
80-08 Cowles Ct.

Middle Village, NY 11379

Richard A. Pache
2020 Eastwood Rd.
East Aurora, NY 14052

Sid Shereff
136-30 Sanford Ave.
Flushing, NY 11355

Carl Sontz
42-91 Crommelin St.
Flushing, NY 11355

Richard K. Weinzler
95 Ames St.
Rochester, NY 14601

NORTH CAROLINA

George C. Richards
6041 Bellow St.
Raleigh, NC 27609

OHIO

Michael P. Berarducci
8202 Force Ave.

Apt 4

Cleveland, OH 44105

John N. Minturn
5300 Randale PI.
Dayton, OH 45429

Raymond J. Rubey
1420 Black Oak Dr.
Centerville, OH 45459

Isaac O. Tetteh
P.O. Box 13
Cambridge, OH 43725

OREGON

Laurence W. Mills
7749 S. W. 51
Portland, OR 97219

PENNSYLVANIA

William H. Becker
18 Ptarmingan Dr.
Reading, PA 19606

Jonathan Broderick
Forest Rd.

Bradfordwoods, PA 15015
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Jeffrey A. Groh
315 W. 8th St.
Apt 6

Erie, PA 16502

Richard H. Gumpertz
Carnegie Mellon Univ.
Dept. of Computer Sci.
Pittsburgh, PA 15213

Antonio L. Lim

Gould Inc.

Electrical System Group
100 Country Line Rd.
Colmar, PA 18915

George D. Mast Jr.
330 Edge Hill Rd.
Glenside, PA 19038

Larry Musolino

1305 N. Kiowa St.
Apt 304

Allentown, PA 18103

Paul G. Schaaf
NECIP

Union Switch & Signal
1789 Braddock Ave.
Pittsburgh, PA 15218

RHODE ISLAND

Roger Cartier
443 Cumberland Hill Rd.
Woonsocket, RI 02895

SOUTH CAROLINA

Kenneth P. Kinnber
380 Lewisham Rd.
Columbia, SC 29210

TENNESSEE

Richard N. Butler
2341 Freedom Bay Dr.
Soddy-Daisy, TN 37379

Paul A. Clawser
204 Raywood Ct.
Nashville, TN 37211

David F. Loveless
3812 Riverview Dr.
Knoxville, TN 37914

Carol L. Mason

Science Applications Inc.
Jackson Plaza Tower Suite 1000
800 Oak Ridge Turnpike

Oak Ridge, TN 37830

D. R. Pelster
8104 Devens Dr.
Brentwood, TN 37027

TEXAS

John A. Bryan
9550 Estate Ln.
Dallas, TX 75238

Thomas E. Fagan Jr.
P.O. Box 1443 M/S 601
Houston, TX 77001

James C. Eachus
Motorola Inc.

Mail Drop L2830

3501 Ed Bluestein Blvd.
Austin, TX 78721

Charles L. Hutchins
819 Longview
Sugar Land, TX 77478

Donald N. Isaacson
10928 Wonderland Trail
Dallas, TX 75229

Keun K. Lee

10912 Gulv Fwy.
Apt #38

Houston, TX 77034

David St. Martin
10902 Marble Rd.
Austin, TX 78750

Ernesto Potdevin
11818 Lima Dr.
Houston, TX 88099

Mark C. Sheffield
8050 Arapaho
Apt 2010

Dallas, TX 75248

Johnnie L. Wilson
437 Santa Paula
Grand Prairie, TX 75051

Swe-Den Tsai
12730 Hunting Brook
Houston, TX 77099

VIRGINIA

Alexander N. Abel
Satellite Business Systems
8283 Greensboro Drive
McLean, VA 22102

L. H. Fink
11304 Full Cry Ct.
Oakton, VA 22124

William G. Schmidt
Satellite Business Systems
8283 Greensboro Dr.
McLean, VA 22102

Andrew P. Snow
15892 Beaver Dam Rd.
Dumfries, VA 22026

WASHINGTON

B. J. Brees
20217 8th Ave. SO
Seattle, WA 98148

Robert E. McGahern
22828-76th Ave. West
Apt 24

Edmonds, WA 98020

Ben C. Reagan

18209 52nd Ave. W.
Apt 298

Lynnwood, WA 98036

Craig T. Short
13432 58th Dr. NE
Marysville, WA 98270

WISCONSIN

Alan E. Anderson
540 Ber Wil
Racine, WI 53402

Steven L. DeMerritt
132 N. Superior St.
De Pere, WI 54115



Roderick N. Ebben

Oster Div. Sunbeam Corp.
5055 N. Lydell Ave.
Milwaukee, WI 53217

H. L. Green
6422 S. Ave.
Middleton, WI 53562

Shirish P. Mehta
Rte-Asea Corp.

400 South Prarie Ave.
Waukesha, WI 53186

Ronald L. Smith
W 306 58688 Stoneridge Dr.
Mukwonago, WI 53149

B. G. Wheeler
Cutler Hammer Sicd
4201 N. 27 St.
Milwaukee, WI 53201

Nathaniel K. Zelazo
Astronautics Corp. of America
907 S. Ist St.

P.O. Box 523

Milwaukee, WI 53201

ARGENTINA

Hector H. Grisolia
Juan Farrel 865

Lanus Poia De

Bueno Aires, Argentina

AUSTRALIA

Anthony J. Bagala
20 Coleman St.
Westmead NSW 2145
Australia

Graham J. Harrison
Silcocks Rd.

Hazelwood NTH VIC 3840
Australia

Roger L. Levy

NEC Australia PTY LTD
649-655 Springvale Rd.
Mulgrave, Melbourne, VIC 3170
Australia

T. Neil Roche

131 Swansea St.

East Victoria Park WA 6101
Australia

BAHRAIN
Edwin Yates

P.O. Box 26534
Adliva

Manama, Bahrain

BRAZIL

Akira Morita
Caixa Postal No. 39
Santos. Sao Paulo, Brazil 11100

CANADA

Andreas Demetriou
P.O. Box 405
Carp. Ont., Canada
KAO L0

V. Burtnyk

107 Coleridge Park Dr.
Winnipeg. Man., Canada
R3K 0BS5S

Pierre J. Fortin

33 Somerset St. West
Ottawa, Ont., Canada
K2P OH3

Albert L. Johnson

1045 Howe St.

5th Floor

Vancouver, BC Canada
V6Z 2B1

Maurice Lousky

656 Westluke

Montreal, Que., Canada
H4X 1P7

Marcel Morin

Canatow Inc.

CP 420 Tour De La Bourse
Montreal, Que., Canada
H4Z 1K3

Dan S. Necsulescu

Univ. of Ottawa

Dept. of Mechanical Eng.
Ottawa, Ont., Canada
KIN 6N5

William H. Pichin
428-1875 Steeles Ave. W.
Downsview, Ont., Canada
M3H 5T7

Francois Sicard

4892 Fulton

Montreal, Que., Canada
H3W 1V3

Allan E. Wallis
28 Creswell Rd.

Dollard Des Ormeaux, Que., Canada

HI9B 1W7

CHINA

Cheng-Chin Huang

40 Chung-Shan N. Rd. Sec. 3
Taipei,

Taiwan, Republic of China 104

EGYPT

Ahmed D. Hegazi

24 Mahmound Hassam
4th District Helepolis
Cairo, Egypt

ENGLAND

Jon C. Brown

Roseneath

12 Common Ln.

Sawston,

Cambridge, England CB2 4HW

Daniil Panayotis

EE&E

UMIS T

P.O. Box 88

Manchester, England M601QD

C. R. Russell

19A Creffield Rd.

Ealing,

London, W5 3RR England

Bryan Saunders

B22 Main Building

UMIST

Sackville St.

Manchester, England M60 1QD
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FINLAND

Heikki T. Kaskelma
Santavuorentie 1 B 18
Helsinki, Finland SF-00400

Jari J. Kemppi
Myllypohja 2
15300 Lahti 30, Finland

Veikko A. Palva
Lehtisaarentie 8 A 16
00340 Helsinki, Finland

Juha Seitsonen
Aittatie 26 G
SF-05880 Hyvinkaa 8, Finalnd

FRANCE

Claude P. Battarel

La Chaumiere

06520 Magagnosede Grasse
France

Jean-C Gentina

1 D N BP48

59650 Villeneuve D ASCG
France

Guy A. Moiroud
Thomson-CSF
38120 Saint Egreve
France

GERMANY

Karl F. Goser
Auf Dem Koenigsberg 4A
D-5800 Hagen 1, West Germany

Michael Lambert-Keel
37 Zieglerstr
Munich, West Germany

Max Schaldach

Universitat Erlangen-Nurnberg
Dept. Biomed Technik Turnstr. 5
852 Erlangen, West Germany

Manfred Welzenback
Gerberstrasse 33
Backnang, West Germany D7150

GREECE

Anastasios Christoforou
NEAS Efessou 25
Byron TT515

Athens, Greece

Thomas E. Psattas
Agious Elenis 15 Zogcafu
Athens, Greece

HONG KONG

Che-Yin Tang

B4 Crystal Court

Man Wan Rd.
Waterloo Road Hill
Kowloon, Hong Kong

INDIA

Deepa V. Asrani

101 Vishnu Villa

10th Road

Khar, Bombay, 400052 India

S. K. Bhatia

Bharat Heavy Electricals Ltd.
Industrial Systems Group
25/1 Mahatma Gandhi Road
Bangalore, India 560 001

John A. Robin Deans

275 Rajamahal Vilas Extension
Hebbal

Bangalore 560 006, India

INDONESIA

Saleh Effendi
JL Cisangkuy 24
Bandung, Indonesia

IRELAND

David P. Burton
Analog Devices
Raheen
Limerick, Ireland

Oliver A. T. Connolly
16 Templeogue Wood
Dublin 12, Ireland

ISRAEL

Zigmund Bluvand
Hanevyym 49 Knisab DIRA12
Bat-Yan, Israel

Marc L. Zuta
Kitrony 51
Petar, Tikva, Israel

JAPAN

Kazuaki Harada

Mitsubish Elec. Corp.

1-4 Mizuhara-Kitaitami Works
Itami Hyogo 664, Japan

Hirospi Hirayama

Sch. of Sci. & Eng-Waseda Univ.
Elec. & Communications Dept.
170 Nishichkubc 4 Chome
Shinjuku-ku, Tokyo, Japan 160

Yoshihiro Ishizuka

7-4 Tazimatchou
Kawasaki-KU

Kawasaki 210-00, Japan

Shin Shibata

R&D Div.

SUWA Seikosha
OWA

Suwa-Shi 392, Japan

MEXICO

Jose A. L. Carrasco

Avenida Defensores De La Repub.
Manzana Dos Edificio D Dept 012
Infonavit Cienega

Puebla Puebla, Mexico

Jose L. Rey Velarde

Francisco I Madero #429
Colonia San Baltazar Campeche
Puebla Puebla, Mexico

Jorge A. Zendejas
Retorno 26-52 Col Avante
Mexico 21 DP, Mexico

NETHERLANDS

J. W. G. Hietland
Lorentzweg 1
2628 CJ Delft
Netherlands

P. N. Van Der Grinten
Hoofokantoor DSM
Posteus 65

6400 AB Heerlen
Netherlands

NEW ZEALAND

Eric S. Apperley
27 Torridon Road
Wellington 3, New Zealand

SAUDI ARABIA

Ahmed Bassiouni
C/0 MAK

P.O. Box 10735
Riyadh, Saudi Arabia

SCOTLAND

Fathi A. Shatwan

C/O Forsyth 8 Kennoway Dr.
Partick

Glasgow, Scotland UK G11 7UB

SINGAPORE

Chir-Seng Gan

1056 M Block 2

Hillview Ave.

Singapore 2366, Singapore

Duan Juat Ho
50-A Lor Pelita
Singapore 2678, Singapore

Liau V. Hon
1089 U Toa Payoh North Blk 202
Singapore 12, Singapore

SOUTH AFRICA

Charl H. M. De Beer
P.O. Box 29433
Sunnyside 0132
Pretoria, South Africa

SPAIN

Jose Barbera

Inst. Technol Postgrados
Paseo Juan XXIII 3
Madrid 3, Spain

N. D. Diestre-Salamanca
Apartado Correos 76
Sta Maria De Barbara
Barcelona, Spain

Carlos P. Fernandez
C/Virgen De

Los Reyes NO. 19
Madrid 27, Spain

Jordi Duran Torrellas
ETS IIB Grupo 23
Lab De Elec.
Diagonal 647 Peta 9
Barcelona 28, Spain

SWEDEN

Per-Anders T. Akersten
Finnbackagatan 14
S65469 Karlstad, Sweden

Ake W. Bjorvell

AB Teleplan

Box 1310

S-71 25 Solna, Sweden

Lager Gunnar

Telefon AB LM Ericsson
HF/DTBT

S-126 25 Stockholm, Sweden

SWITZERLAND

Walter J. Kaiser
Hubstrasse 37
CH-9500 Wil, Switzerland

Peter U. Schaltegger
Dorfstr 39
Zumikon, Switzerland CH 8216

URUGUAY
Alberto C. Caion

Gaboto 1142
Montevideo, Uruguay

VENEZUELA

Oscar G. Mayz

6RB Caurimare AV A-C
QTA Cotufa

Caracas, Venezuela

Reliability and Maintainability Reports of the
Rome Air Development Center 1975-1980

The following pages list reports on Reliability and Main-
tainability (R&M) produced by the Rome Air Development
Center, divided into three sections as follows:

(a) Reports of the Engineering Branch, Reliability and
Compatibility Division (RADC/RBE). In general, these
reports will cover equipment and system R&M studies.

(b) Reports of the Reliability Branch, Reliability and
Compatibility Division (RADC/RBR). These reports will
be more oriented towards device reliability.

(c) Reports of the Information Sciences Division
(RADCY/IS) covering software reliability.

Unless otherwise indicated, and except for certain reports
of limited distribution, the documents may be obtained by
the general public from: National Technical Information
Service, Department of Commerce, 5285 Port Royal Road,
Springfield, VA 22151 (800) 336-4700.

With the same exception, U.S. Defense Contractors may

obtain copies from: Defense Technical Information Center,

Cameron Station, Alexandria, VA 22314, (202) 694-6864.

When ordering documents from either agency, the AD
number should be cited as well as the RADC TR number.

Certain listings include incomplete TR numbers. These
indicate reports in preparation which were not yet available
when this listing was completed. Listings with complete
RADC TR numbers, but no AD number, have been printed
but were not assigned an AD number at the time this listing

was completed.

(Reports are available from DDC or NTIS unless otherwise

indicated.)

The Reports of RADC Engineering Branch

RADC-TR-75-22

AD-A005657 Revised

RADC Nonelectronic Reliability Notebook,

15

RADC-TR-75-149
AD-A012196
RADC-TR-75-178
AD-A013735
RADC-TR-75-206
AD-B006509L
RADC-TR-75-210
AD-A016437
RADC-TR-75-242
AD-B007946L
RADC-TR-75-253
AD-A023926
RADC-TR-75-256
AD-B008461L
RADC-TR-75-270
AD-A020457
RADC-TR-76-32
AD-A023956
RDC-TR-76-38
AD-A022669

Reliability, Maintainability, and Availability
Analysis Trade-Off Tool, G. Lyne, In-House

Reliability Model for Miniature Blowers per MIL-
B-23071B, Shaker Research

Maintainability Design of Digital Systems/
Equipments, Gaertner

Laser Reliability Prediction, Martin-Orlando

Evaluation of Environmental Profiles for
Reliability Demonstration, Grumman

Reliability Growth Studies, Hughes, Fullerton, CA

Architecture for a Highly Reliable Parallel
Computer System, Gaertner

Reliability Acquisition Cost Study, Hughes,
Fullerton, CA

Guidelines for Applications of Warranties to Air
Force Electronic Systems, Arinc

Mathematical Methods of Resource Allocation for
Optimizing Reliability, Syracuse University

RADC-TR-760-106 Digital Printed Circuit Board Tester Requirements

AD-B011608
FAA-RD-76-134
AD-A029163
RADC-TR-76-294
Vol I; A033515
Vol II;
AD-A033516
Vol III;
AD-A033517
Vol 1V;
AD-A033576
Vol V;
AD-A033518
RADC-TR-76-366
AD-A035016
RDC-TR-77-11
AD-A036654

for Air Force Electronic Systems, Hughes

Development of Failure Rate Models for
Optoelectronic Devices, Gaertner Research Inc.

Reliability Acceptance Sampling Plans Based
Upon Prior Distribution, Syracuse University

Operational Influences on Reliability, Hughes

Nomograms for the Design of Single Sample
Reliability Acceptance Plans for Exponential

Distribution, Syracuse University

RADC-TR-77-12

A Survey of Network Approaches to Complex



AD-A036683
RADC-TR-77-13
AD-A036868

RADC-TR-77-49
AD-A039344

RADC-TR-77-149
AD-A040085
RADC-TR-77-150
AD-A040159

RADC-TR-77-151
AD-A040611
RADC-TR-77-193
AD-A042983
RADC-TR-77-287
AD-A050837
RADC-TR-77-408
AD-A050179
RADC-TR-77-417
AD-050678
RADC-TR-77-419
AD-A051503
RADC-TR-77-432
AD-A050180
RADC-TR-78-3
AD-A050181
RADC-TR-78-55
AD-A053561
RADC-TR-78-169
AD-A059753
RADC-TR-78-207
AD-A061636
RADC-TR-78-223
AD-A062172

RADC-TR-78-224
AD-A069384
RADC-TR-78-241
AD-A064142
RADC-TR-78-280
AD-A065643
RADC-TR-79-103
AD-A069920

RADC-TR-79-121
AD-A070236

RADC-TR-79-200
AD-A073299
RADC-TR-79-253
AD-B043391
RADC-TR-79-287
AD-A082318

RADC-TR-79-309
AD-A081128

RADC-TR-79-327
AD-A082329

RADC-TR-79-334
AD-A082431

RADC-TR-80-30
AD-A083009
RADC-TR-80-32
AD-A083488
RADC-TR-80-111
AD-A087059

System Reliability, Syracuse University

System Modularization to Minimize Life Cycle
Costs, Syracuse University

Implementation of Operational Procedures for
Optimized Reliability and Component Life
Estimator, George Lyne, In-House

Minimum Fault Detection Test Set Minimization,
Syracuse University

Random Access Memory Fault Location
Capability of the Algorithm Test Sequence,
Syracuse University

Dual-Mode Logic for Function Independent Fault
Testing, Syracuse University

Operational Influences on Maintainability,
Westinghouse, Baltimore, MD

A Redundancy Notebook, by J. Klion

Electric Motor Reliability Model, Shaker Research
Corporation

Development of Nonelectronic Part Cyclic Failure
Rates, Martin-Orlando

Development of System/Equipment Reliability
Corporate Memory, IIT Research Institute

Passive Device Failure Rate Models for
MIL-HDBK 217B, Martin-Orlando

Failure Rate Models for Discrete Semiconductor,
Martin-Orlando

Electronic Equipment Screening and Debugging
Techniques, Hughes-Fullerton

Maintainability Prediction and Analysis Study
Hughes-Fullerton

Multilevel Modularization of Systems to Minimize
Life Cycle Cost, J. E. Biegel, B. Bulcha

A Study of Truncated Sequential Probability Ratio
Tests for Reliability Testing and Some New
Results, Syracuse University

A Design Guide for Built-in-Test, A. Coppola

Design of Reliability Test Plans Based Upon Prior
Distribution, Syracuse University

Reliability Tradeoffs for Unit Production Cost,

T. W. Butler

The Use of Air Force Field Maintenance Data for
R&M Assessments of Ground Electronic Systems,
E. Fiorentino

Application of Bayesian Techniques to Reliability
Demonstration; Estimation and Updating of the
Prior Distribution, T. Bolis, SUNY

Reliability and Maintainability Management
Manual, A. Coppola

Analog PCB Tester Requirements for Air Force
Systems, Hughes, J. Byron, A. Lee

Warranty Guarantee Application Guidelines for
Air Force Ground Electronic Equipment, ARINC,
F. Crum et al.

BIT/External Test Figures of Merit and
Demonstration Techniques, Hughes, T. Pliska,

F. Jew, J. Angus

An Objective Printed Circuit Board Testability
Design and Rating System, Grumman, F. Danner,

W. Consolla N
Operational and Support Cost Characteristics of

Testers and Test Subsystems, Hughes, D. Bogard
et al.

Bayesian Reliability Theory for Repairable
Equipment, T. Bolis, SCEEE

Built-in-Test and External Tester Reliability
Characteristics, Lockheed, D. Tuttle, R. Loveless
Design Guidelines and Optimization Procedures
for Test Subsystem Designs, Grumman, D. Lord,
G. Walz, S. Green

RADC-TR-80-136
AD-A087048

RADC-TR-80-182

RADC-TR-80-235
AD-A087627

Nonoperating Failure Rates for Avionics Study,
Hughes, G. Kern, K. Wong

Availability/ Operational Readiness Test Subsystem
Cost Trade-Offs, Lockheed, R. Loveless
Reliability/ Maintainability Study for Tactical
Ground Electronic Shelters, D. Fulton, IITRIL.

Reports of the RADC Reliability Branch

RADC-TR-75-17
AD-B002963L
RADC-TR-75-18
AD-A007788
RADC-TR-75-50
AD-B003569L
RADC-TR-75-62
AD-A008254
RADC-TR-75-67
AD-A010471
RADC-TR-75-89
AD-B004618L
RADC-TR-75-134
AD-A014345

RADC-TR-75-150
AD-A012197
RADC-TR-75-154
Vol I
AD-A014770
RADC-TR-75-154
VOL 11
AD-A014771

RADC-TR-75-154
VOL I11
AD-A013924

RADC-TR-75-171
AD-A015723
RADC-TR-75-204
AD-A017444
RADC-TR-75-216
AD-A017313, Vol 1
AD-A017314, Vol I1
RADC-TR-75-278
AD-A022667

RADC-TR-75-292
AD-A020739

RADC-TR-75-308
AD-A021253

RADC-TR-75-309
AD-A020449

RADC-TR-75-315
AD-A020851

RADC-TR-75-316
AD-A021779

RADC-TR-75-317
AD-A022974

RADC-TR-76-2
AD-B011849

RADC-TR-76-3
AD-A021428

RADC-TR-76-16
AD-A022862
RADC-TR-76-17

18

Degradation of Monolithic Semiconductor Devices

by High Altitude Current Pulses, G. W. Shannon

Reliability Study of Microwave Power Transistors,

TRW, Lawndale, CA, R. N. Clarke, B. Stallard

Reliability Study of Beam Lead Sealed Junction
Devices, Hughes, Fullerton, CA

Reliability Evaluation of C/MOS Technology in
Complex Integrated Circuits, C. Whelan

Solder Cracking Study, E. R. Bangs, R. E. Beal

Investigation of Microcircuit Seal Testing,
S. B. Banks, R. E. McCullough, E. G. Roberts

Thermomechanical Testing Techniques for
Microcircuits, Motorola, Phoenix, AZ, M.
Carpenter, W. Fitch

Considerations in Microcircuit Visual Inspection,
C. H. Lane

Evaluation of Discrete Semiconductor
Specifications Product Assurance and Controls,
Rockwell International, A. H. Fanzoni, D. E. Brown
Evaluation of Discrete Semiconductor
Specifications Diodes and Transistors Slash Sheets,
Rockwell International, A. H. Fanzoni,

D. E. Brown

Evaluation of Discrete Semiconductor
Specification Semiconductor Devices-Tests-
Category Matrix, Rockwell International,

A. H. Fanzoni, D. E. Brown

Evaluation of Lead Finishes for Microcircuit
Packages, G. Schaffer, R. Ward, L. Zakrasek
Thermal Resistance of Microelectronic Packages,
General Electric, Syracuse

Digital Microcircuit Characterization of
Specification, GE Pittsfield, T. M. Ostrowski

Reliability Evaluation of Programmable Read
Only Memories (PROMS), T. M. Donnelly,

C. M. DeWitt i

Reliability Study of Microwave Transistor
Packaging, GE Syracuse NY, D. LaCombe,

R. Naster

Flat-Packs Under Thermal Shock, A Simplified
Analysis of Flexural Stress in the Lid-to-Wall Seal,
C. LiBove

Gold-Aluminum Interdiffusion Phenomena in Thin
Film Couples, Vook, W. Richard

Reliability Evaluation of Polymer Coated Multi-
Chip Multi-Level Microelectronic Assemblies,
Westinghouse Corp., J. R. Szedon,

T. A. Temofonte

Effects of Gamma Ray Irradiation on HCI Oxides,
J. McGinn

Control of Microcircuit Contamination, A
Microsensor for Moisture Measurement,

Texas Instruments, V. T. Cordasco

Reliability Evaluation of Aluminum Implanted
CMOS, CMOS Microcircuits, J. S. Smith
Reliability Analysis of Microcircuit Failures in
Avionic Systems (RAMFAS), McDonnell Douglas
Corp.

Reliability Evaluation of Semiconductor
Memories, Macrodata

Evaluation of Techniques for Sealing Large Hybrid

AD-B011209L
RADC-TR-76-44
AD-A02439%4
RADC-TR-76-72
AD-A024918
RADC-TR-76-79
AD-A02389%4
RADC-TR-76-81
AD-A024218
RADC-TR-76-82
AD-A024664
RADC-TR-76-96
AD-A028519

RADC-TR-76-118
AD-A025625
RADC-TR-76-128
AD-A025776
RADC-TR-76-174
AD-B012981
RADC-TR-76-177
AD-A027849
RADC-TR-76-193
AD-A029737
RADC-TR-76-218
AD-A029757
RADC-TR-76-291
AD-A032490

RADC-TR-76-292
AD-A032001

RADC-TR-77-91
AD-A038969
RADC-TR-77-111
AD-B017987L

RADC-TR-77-150
AD-A040159

RADC-TR-77-176
AD-A041203

RADC-TR-77-301
AD-B023222L

RADC-TR-77-302
AD-A048231

RADC-TR-77-321
AD-A047110

RADC-TR-77-339
AD-A048482

RADC-TR-77-410
AD-A050677

RADC-TR-77-418
AD-A052418

RADC-TR-77-433
AD-A049980

RADC-TR-78-15
AD-A050505
RADC-TR-78-22
AD-A052357

RADC-TR-78-28
AD-A052814

RADC-TR-78-97
AD-A055756
RADC-TR-78-98
AD-A054947
RADC-TR-78-102

Packages, Hughes, F. Keister

Susceptibility of UHF Transistors to High Power
UHF Signals—Part II, R. A. Blore
Reliability Evaluation of C/MOS Technology in
Complex Integrated Circuits, RCA, C. Whelan
An Optimal Algorithm for Testing Random Access
Memories, J. Knaizuk, Jr., C. R. P. Hartmann
Large Package Hybrid Qualification Tests,
R. E. Shafer, R. F. Yoder, C. M. Ryerson
Reliability of Deposited Glass, Rockwell Int’l.,
J. E. Mann, W. E. Anderson, T. J. Raab
Reliability Tests and Analysis of CMOS NOR
Gates with Application of Nematic Liquid Crystal
Analysis Techniques, V. Kapfer, D. Burns,
C. J. Salvo, E. A. Doyle
Rectangular Flat-Pack Lids Under External
Pressure, Syracuse University
Reliability Evaluation of MNOS Arrays, Sperry
Univac, M. A. Horne
Evaluation of Adhesives for Hybrid Microcircuits,
Martin Marrietta Corp., R. A. Homan
Reliability Prediction for Microwave Transistors,
GE, D. J. LaCombe, R. J. Naster
Reliability Evaluation of ECL Microcircuits,
Raytheon Co., Bedford, MA
Evaluation of Microcircuit Accelerted Test
Technique, C. Johnson
Rectangular Flat-Pack Lids Under External
Pressure—Improved Formulas for Screening and
Design
Reliability Evaluation of Schottky Barrier Diode
Microcircuits, Raytheon Co., E. T. Lewis,
D. Bartels, A. A. Capobianco
Microcircuit Characterization and Specification,
GE, Pittsfield, T. M. Ostrowski
A Reliability Study and Investigation of
Complementary MOS/SOS Integrated-Circuit
Technology, RCA
Random Access Memory Fault Location
Capability of the Algorithm Test Sequence, J.
Knaizuk, C. Hartman
Solderability Testing of Microcircuits, R. Oehme,
G. Schaefer, R. Ward, L. Zakraysek
MX-ACT I CMOS/SOS Reliability and Radiation
Tolerance Studies, Jack S. Smith et al.
Reliability Evaluation of Programmable
Read-Only Memories (PROMS) Part 11, Hughes
Aircraft
Thermal Resistance of Microelectronic Packages,
GE, Syracuse
Microbeam Analysis Techniques for ICs, Texas
Instruments, Inc., G. Larrabee, R. Dobrott
Reliability Study of Doped Aluminum Conductor
Films, Motorola Semiconductor, J. Black
QA Procedures for Complex Microcircuits, Harris
Systems Div., L. Paradiso, J. Wolcott
Quantification of Printed Circuit Board (PCB)
Connector Reliability
Crimp Connection Reliability, D. Cottrell,
T. Kirejczyk
Electrical Characterization of Linear Microcircuits
(Part I)
Specifications for Microcircuit Electrical
Overstress Tolerance, BDM Corp., Albuquerque,
NM
Hybrid Microcircuit Failure Rate Prediction,
IITRI, T. Turner
Impact Stresses in Flat-Pack Lids and Bases,
C. Libove

Critique of the Centrifuge as a Stressing Device,

£9

AD-A054946
RADC-TR-78-103
AD-A055270
RADC-TR-78-119
AD-B028142
RADC-TR-78-113
AD-B028229
RADC-TR-78-138
AD-A057079
RADC-TR-78-161
AD-B031138
RADC-TR-78-175
AD-B032-257
RADC-TR-78-201
AD-B031270

RADC-TR-78-203
AD-
RADC-TR-78-213
AD-A061473

RADC-TR-78-226
AD-A063364

RADC-TR-78-233
AD-A062811

RADC-TR-78-267
AD-A067224

RADC-TR-79-269
AD-A080450

RADC-TR-78-275
AD-A065997

RADC-TR-79-5
AD-A067713

RADC-TR-79-50
AD-A069386

RADC-TR-79-58
AD-A069167

RADC-TR-79-85
AD-A070733

RADC-TR-79-92
AD-A071152

RADC-TR-79-93
AD-B038934

RADC-TR-79-97
AD-A068911

RADC-TR-79-98
AD-A071088

RADC-TR-79-120
AD-B040194L

RADC-TR-79-123
AD-A069161

RADC-TR-79-125
AD-B039551L

RADC-TR-79-130
AD-A071926

RADC-TR-79-138
AD-A022421

RADC-TR-79-165
AD-A073455

RADC-TR-79-167
AD-A079627

RADC-TR-79-193
AD-A079627

RADC-TR-79-201
AD-A073454

RADC-TR-79-302

C. Libove

Impact Stresses in Wire and Wire Bonds: Upper
Limit Analysis, C. Libove

SBP9900 Microprocessor Product Evaluation,
H. Dicken

MC6800 Microprocessor and Related Peripheral
Devices—Product Evaluation, H. Dicken
Characterization of Complex Microprocessors,
T. M. Ostrowski

AM2901 Microprocessor and Related Peripheral
Devices—Product Evaluations, H. Dicken

Miles 42 Logic Analysis

MCB8080A Microprocessor and Related Peripheral
Devices—Product Evaluation, H. Dicken
Reliability Study of High Efficiency GaAs Impact
Devices, J. L. Heaton

Reliability Study of GaAs FET, Hughes Research
Lab, R. Lundgren

Reliability Study of Microwave Transistors Under
Transient and Mismatched Loads, D. J. LaCombe,
R. J. Naster, O. Nalin

Introduction to D4LASAR—a Test Generation
System, R. W. Heckelman

Prelidding Burn-In Evaluation, Raytheon Co.

Test Procedures for Semiconductor Random
Access Memories, University of lowa

Electrical Characterization of Linear Integrated
Circuits, J. S. Kulpinski

Electrical Characterization of 16K Dynamic
RAMS IBM, F. D. Austin, J. R. Florini,

E. L. Hunter, F. A. Nezelek

Reliability Prediction Models for Microwave Solid
State Devices, G. F. Guth

Degradation Analysis of CCD/CID Devices,

J. W. Dzimianski, G. M. Borsuk

A Survey of LSI Test Methodology, Clarkson
College

Reliability Evaluation of Programmable Read
Only Memories (PROMs)—Part I1I (Ultra Violet
Erasable Proms), Hughes Aircraft

Test Generation & Fault Isolation for LSI
Microprocessor System Components, GE, H. D.
Evans, W. Bader, D. Weidman

LSI/Microprocessor Reliability Prediction Model
Development, IITRI, H. C. Rickers
Alternative Method for the Evaluation of Fused

Glass-to-Metal Seals, G. F. Trojanowski,
L. Zakraysek

Electrical Evaluation of the MC6821L Periferal
Interface Adapter, C. Windisch

Evaluation of Electrical Guardband Testing,
Hughes, G. Allen, J. Angus, B. Clark

Die Attach for Silicon on Sapphire Circuits,

B. Weigard

Characterization of Microprocessors and
Microprocessor Support Chips, GE

Rectangular Flat-pack Lids Under External
Pressure—Improved Formulas for Screening and
Design, C. Libove

Reliability Test and Evaluation of MIL-M-38510
Linear Microcircuits, R. Maurer

CMOS Life Stability Evolution Program,
McDonnell-Douglas, R. Maurer

Reliability Evaluation and Electrical
Characterization of Memories, McDonnell-Douglas
Thermal Stress Analysis of Glass Seals in

Microelectronic Packages Under Thermal Shock
Conditions, Syracuse University

Reliability Characterization of L.S.I. Memories,
McDonnell-Douglas, A. T. Sasaki



RADC-TR-80-5

RADC-TR-80-124

Reliability Evolution of Schottky-Device
Microcircuits, Fullerton, CA, K. B. Lash

Reliability Evaluation of GAAS Power FETs, TI,
H. M. Macksey

Reports of the RADC Information

RADC-TR-75-161
AD-A013111
RADC-TR-75-169
AD-A014824

RADC-TR-75-179
AD-A015763
RADC-TR-75-245
AD-A028618

RADC-TR-75-246
AD-A018617

RADC-TR-76-20
AD-A022056
RADC-TR-76-58
AD-A024395

RADC-TR-76-143
AD-A018618

RADC-TR-76-238
AD-A030798
RADC TR-76-247
AD-A030437
RADC-TR-76-253
AD-A031457
RADC-TR-76-288
AD-A031806

RADC-TR-76-329
AD-A036064

RADC-TR-76-400
AD-036106

RADC-TR-76-405
AD-A036721

RADC-TR-77-15
AD-A036655

RADC-TR-77-88
AD-A038508

RADC-TR-77-112
AD-A039022

RADC-TR-77-126
AD-A040103

(Vol I)
RADC-TR-77-126
AD-A041048

(Vol 11I)
RADC-TR-77-130
AD-A039916
RADC-TR-77-175
AD-A041106
RADC-TR-77-188
AD-A040992
RADC-TR-77-201
AD-A041237

Sciences Division

Methodology for Comprehensive Software Testing,
General Research Corp., E. F. Miller

Computer Software Reliability: Many-State
Modeling Techniques, Polytechnic Institute of New
York, A. K. Trivedi, M. Shooman

Structured Programming Evaluation, Pattern
Analysis Recognition Corp., J. M. Morris et al.
Summary of Technical Progress—Software
Modeling Polytechnic Institute of NY, H.
Rouston, M. L. Shooman

Summary of Technical Progress—Software
Modeling Studies, Polytechnic Inst. of NY, H.
Ruston, M. L. Shooman

Jovial Automated Verification System (JAVS),
General Research Corp., B. Brooks et al.

A Verification System for Jovial/J3 Programs
(Rugged Programming Environment - RPE/2), B.
Elpas et al.

Summary of Technical Progress—Software
Modeling Studies, Polytechnic Institute of NY,
H. Ruston, M. L. Shooman

Software Reliability Study, TRW Systems Group,
T. A. Thayer et al.

A Software Reliability Modeling Study,

A. N. Sukert

Structured Programming Translations, General
Research Corporation, R. A. Melton
Specification for Simon, A Software
Implementation Monitor, Mitre Corporation, A.
E. Corrigan et al.

Software Data Collection Study, Data
Requirements for Productivity & Reliability
Studies, SDC, M. C. Finfer

Effect of Manpower Deployment and Bug
Generation on Software Error Models, Polytechnic
Institute of NY, M. L. Shooman, S. Natyarajan

Summary of Technical Progress, Software
Modeling Studies, Polytechnic Inst. of New York,
M. L. Shooman, M. Ruston

Seeding/ Tagging Estimation of Software Errors:
Models and Estimates, Polytechnic Inst. of NY,
B. Rudner

Summary of Technical Progress. Software
Modeling Studies, Polytechnic Inst. of NY,

M. L. Shooman, H. Ruston

Summary of Technical Progress on Bayesian
Software Reliability Prediction Models, Syracuse
University, A. L. Goel

JAVS Tech Report, User’s Guide, Gen. Res. Corp.,
N. B. Brooks, C. Gannon

JAVS Technical Report: Methodology Report,
Research Corp., N. B. Brooks, C. Gannon

Software Error Data Acquisition, Boeing
Aerospace Company, M. J. Fries

Statistical Prediction of Programming Errors, IBM
Corporation, W. D. Brooks, R. W. Motley
Software Systems Reliability: A Raytheon Project
History, Raytheon Company, H. E. Willman, Jr.
JAVS (Jovial Automated Verification System)
Final Report, General Research Corp.,

N. B. Brooks, C. Gannon, W. R. Wisehart

RADC-TR-77-325
AD-A046588

RADC-TR-77-369
AD-A049014

(Vol I)
RADC-TR-77-369
AD-A049015

(Vol I1)
RADC-TR-77-369
AD-A049055

(Vol I11)

RADC-TR-78-4
AD-A052615

(Vol 1)
RADC-TR-78-4
AD-A054900

(Vol 11)
RADC-TR-78-155
AD-A0578871

(Vol )
AD-A057872

(Vol 1T)
AD-A057873

(Vol I111)
AD-A057874

(Vol 1V)
RADC-TR-78-229
AD-A065004

RADC-TR-78-247
AD-A064872
RADC-TR-78-268
AD-A065405

(Vol I
AD-A065447

(Vol 11)
AD-A065406

(Vol I1I)
RADC-TR-78-269
AD-064749
RADC-TR-79-20
AD-A069028

RADC-TR-79-59
AD-A069539

(Vol 1)
AD-A069540

(Vol II)
AD-A069541

(Vol I1I)
RADC-TR-79-127
AD-A072420
RADC-TR-79-128
AD-A072381

RADC-TR-79-129
AD-A072380

RADC-TR-79-137
AD-A073357

RADC-TR-79-147
AD-A072113

RADC-TR-79-168
AD-A073132
RADC-TR-79-173
AD-A073454
RADC-TR-79-185
AD-A073358
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Pattern Recognition Methods for Determining
Software Quality, Pattern Analysis & Recognition
Corp., H. M. Hersh et al.

Factors in Software Quality—Concepts &
Definitions of Software Quality, General Elec. Co.,
J. A. McCall, P. K. Richards, G. F. Walters
Factors in Software Quality—Metric Data
Collection and Validation, General Elec. Co.,

J. A. McCall, P. K. Richards, G. F. Walters

Factors in Software Quality—Preliminary
Handbook on Software Quality for an Acquisition
Manager, General Elec. Co., J. A. McCall, P. K.
Richards, G. F. Walters

Software Modeling Studies, Summary of Technical
Progress, PINY, M. Shooman, H. Ruston

Software Modeling Studies, Statistical (Natural)
Language Theory & Computer Program
Complexity, PINY, A. Laemmel, M. Shooman
Bayesian Software Prediction Modeling, Syracuse
University, A. Goel, K. Okumoto

On the Number of Tests Necessary to Verify a
Computer Program (Interim Report Jan.-Aug. 78),
G. Spokin, M. L. Shooman

Total Automated Verification System, General
Research Corp.

Fortran Automated Verification System (FAVS)
General Research Corp., R. A. Melton,

D. M. Andrews

HOL Investigation, Softech Inc., J. Felty, et al.

Studies in Feasibility of System Software
Debugging, Harvard University, R. K. Jain,
V. Galliardi

Software Debugging Methodology, SDC,
Mr. Finfer, J. Fellows

On Software Reliability Modeling, Northwestern
University, Interim Report, S. Yau, T. MacGregor
Dynamic Monitoring for Linear List Data
Structures, Northwestern University, Interim
Report, S. Yau, J. Ramey

Performance Considerations in the Maintenance
Phase of Large Scale Software Systems,
Northwestern University, S. Yau, J. Collofello
PAVE PAWS Modern Programming Data
Collection System, Raytheon Co., B. Scheff,

W. Vogdes, N. Hall

Validation of Software Reliability Models,
Hughes Aircraft Co., R. E. Shafer, J. E. Angus,

J. F. Alter, S. E. Emoto

Software Requirements Engineering Methodology,
TRW, M. Alford, J. Lawson

Reliable Microprogramming, Logicon Inc.,

J. Radiz, J. Laub, G. Hamachi

Baseline Software Data System, IITRI, L. Duvall,
C. Curtis

(Vol I)
AD-A073359

(Vol II)
RADC-TR-79-187  Use of Virtual Machines in the Development of
AD-A014770 Decision Support Systems, MIT, J. Donovan et al.
RADC-TR-79-188  Summary of Technical Progress, Investigation of
AD-A073639 Software Models, Interim Report (Jan. 78 to

RADC-TR-79-195

Jan. 79), PINY, M. Shooman, H. Rustor
A JOVIAL Verifier, SRI, B. Elspas et al.

AD-A075108

RADC-TR-79-205 On-Line Programmer’s Management System,

AD-A074468 Acquisition Resources Center, B. Parsley et al.

RADC-TR-79-205 On-Line Programmer’s Management System:
Addendum I Users Guide to the JOVIAL Debugger, B. Parsley

AD-A074495 et al.

RADC-TR-79-205
Addendum I1

On-Line Programmer’s Management System:
Programmer’s Guide to the Debugger, B. Parsley

AD-A074496 et al.

RADC-TR-79-206 TOPS 20 NSW, Mass Computer Assoc., C. Muntz
AD-A074717

RADC-TR-79-230  Software Reliability Estimation Under Conditions
AD-A080432 of Incomplete Information, University of Utah,

RADC-TR-79-240

C. K. Rushforth et al.
Requirements Standards Study, Logicon, Inc.,

AD-A077847 D. Smith et al.
(Vol I)
AD-A077848
(Vol II)
AD-A088849
(Vol 1)
RADC-TR-79-326  Synthesized Structured Programming, Weizmann
AD-A082359 Institute of Science, Z. Manna
RADC-TR-79-343 DMA Modern Programming Environment Study,
AD-A082713 Planning Systems International, Inc., L. Stucki

et al.

RADC-TR-80-13
AD-A083985

RADC-TR-80-28
AD-A085323

RADC-TR-80-45
AD-A089997

RADC-TR-80-55
AD-A084351

RADC-TR-80-84
AD-A086334
RADC-TR-80-109
AD-A086985

(Vol )
AD-A086986

(Vol IT)
RADC-TR-80-138
AD-A086290

(Vol I)
AD-A086291

(Vol 1)
AD-A086292

(Vol 111)
RADC-TR-80-179
AD-A088186

RADC-TR-80-204
AD-A090826

RADC-TR-80-261
AD-A091190

A Review of Software Maintenance Technology,
IIT Research Institute, J. Donahoo,

D. Swearinger

Evaluation of Software Life Cycle Data From the
Pave Paws Project, General Elec. Co., B. Curtis,
S. Sheppard, E. Kruesi

Software Test Models and Implementation of
Associated Test Drivers, Polytechnic Institute of
New York, D. Baggi, M. Shooman

Performance Ripple Effect Analysis for Large-
Scale Software Maintenance, Northwestern
University, S. Yau, J. Collofello

Analysis of Discrete Software Reliability Models,
IBM Corporation, W. Brooks, R. Motley
Software Quality, General Elec. Co., J. McCall,
M. Matsumoto

Self-Metric Software, Summary of Technical
Progress, Northwestern University, S. Yau,
J. Collofello, C. Hsieh

A Time Dependent Error Detection Rate Model
for Software Performance Assessment with
Applications, Syracuse University, A. Goel,

K. Okumoto

Data and Analysis Center for Software, IIT
Research Institute, Interim Report, L. Duvall,
S. Gloss-Soler, J. Martens

Jovial J73 Automated Verification System—Study
Phase, General Research Corp., C. Gannon

Congressional Record Cites

IEEE Fellow

1980, in Cincinnati, Ohio, at the IEEE Industry Applications
Society Annual Conference. Attendance was 54. The newly
issued IEEE Standard No. 493-1980 was used as text material.

Four previous reliability tutorials during 1976-1978 had

Senator Strom Thurmond (R-S.C.), Chairman of the
Senate Armed Service Committee, in December cited the
importance of the Science and Engineering Fellows program
which has allowed over 140 scientists and engineers to
participate in the Congressional process since 1973. As
published in the Congressional Record of December 3, 1980,
he issued an extensive citation of IEEE Congressional
Fellow Thomas L. Fagan who, as the Senator noted, worked
for the Subcommittee on -General Procurement, and also
assisted the Senator in such areas as technology transfer, the
U.N. Moon Treaty, civil defense and other defense related
matters.

He stated that “Mr. Fagan has performed a very valuable
service for the U.S. Senate and for our country. I extend to
him my appreciation for the service to his country and urge
other members to make use of this worthwhile Congres-
sional Science and Engineering Fellows Program.”

Reader’s Contributions
Tutorial Reliability Course

A three hour tutorial reliability course on industrial and
commercial power systems was conducted on October 1,

attendances of 130, 42, 160, and 54. These were given
respectively at: 1) IEEE Industrial & Commercial Power
Systems Technical Conference; 2) The Pentagon for the
Department of Defense; 3) ASQC Reliability Engineering
Conference for the Electric Power Industry; and 4) NASA
Goddard Space Flight Center.

IEEE Standard No. 493-1980—“IEEE
Recommended Practice for the Design of Reliable
Industrial and Commercial Power Systems”

This standard is a 224 page reliability handbook and was
issued in October 1980. Included are summaries of the data
from the extensive IEEE-IAS equipment reliability surveys
and cost of power outage surveys published as committee
reports during 1973-1979.

Also included are the basic concepts of reliability analysis
by probability methods; fundamentals of power system
reliability evaluation; economic evaluation of reliability;
reliability analysis examples; evaluating and improving the
reliability of existing plant power systems; emergency and
standby power; and electrical preventive maintenance.

IEEE members can purchase this standard from the IEEE
Standards Office, 345 East 47th Street, New York, N.Y.
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10017. The price is $17.95 per copy plus a $2.00 handling
charge.

Reliability Survey of Power Transformers (1980)

The results from this IEEE-IAS reliability survey of
industrial plants and commercial buildings were published
at the I & CPS Conference in May 1980 (80CHI543-8-1A).
They will also be published in the IEEE-IAS Transactions.

Reliability Survey of Local Generation
Equipment and Emergency and Standby Power
Systems (1980)

The results from these two IEEE-IAS surveys were
published at the & CPS Conference in May 1980 (80CHI543-
8-1A).

Motor Reliability Survey (1982)

A new IEEE-IAS reliability survey on motors is now in
process.

Cable Reliability Survey (1983)

A new IEEE-IAS reliability survey on cable, terminations
and joints is now starting up.

Other Future Equipment Reliability Surveys
(1983 and after)

Additional IEEE-IAS equipment reliability surveys will
be undertaken for one, two or three equipment categories at
a time. The procedures for how to conduct IEEE-IAS
equipment reliability surveys have been written up. These
procedures reflect twenty years of AIEE and IEEE-IAS
experience on this subject.

Effect of Preventive Maintenance and Diagnostic
Testing on Failure Rate

A paper “Calculation of Optimum Preventive Mainten-
ance Intervals for Electrical Equipment” by D. J. Sheliga
was presented at the IEEE-IAS Conference, October 1, 1980.
This paper was based upon 10,000 failures collected at the
author’s company over a period of seven years for twenty-
three categories of electrical equipment. Included was a
definition of what failures could be prevented by mainten-
ance. Actual data were used to determine how this failure
rate varied with maintenance interval. The optimum
maintenance interval was then determined based upon
maintenance cost and the cost of failures/power outages.
Failures that could be prevented by diagnostic testing were
then studied in a similar manner to those that could be
prevented by maintenance. The optimum diagnostic test
interval was then calculated for fifteen equipment categories
based upon the cost of diagnostic testing and the cost of

failures/ power outages. Mr. Sheliga reported that 25 percent
of the failures could have been prevented by maintenance
and additional failures could have been prevented by
diagnostic testing.

It is hoped that the methods used in this paper can be
incorporated into future IEEE surveys of the reliability of
electrical equipment in industrial plants and commercial
buildings. This approach fills an important missing link that
needs to be considered when making studies on the economics
of improved reliability. The IEEE-IAS surveys during 1973-
80 have found that inadequate maintenance is a significant
cause of failures of electrical equipment in industrial plants
and commercial buildings.

Inputs to Other IEEE Standards

An updated reliability section will be included in the
following IEEE Standards when they are revised in the
future:

No. 141 “Recommended Practice for Electric Power
Distribution for Industrial Plants” (the largest
selling standard in the entire IEEE).

No. 241 “Recommended Practice for Electric Power
Systems in Commercial Buildings.”

No. 399 “Recommended Practice for Industrial and
Commercial Power Systems Analysis.”

Charles R. Heising
February 11, 1981

Reader’s Contributions Wanted

We hope you find this newsletter useful as a source of
information. You can also use it as a forum for com-
municating with the Reliability Society AdCom or with the
Reliability Community in general. If you would like to
announce a meeting, compliment or criticize the Newsletter
Editor or the Reliability Society ADCOM, suggest an idea,
make an observation, or just share a joke, please let us hear
from you.

All contributions for the October 1981 issue must be
received by 1 August 1981. Otherwise they will appear in the
January 1982 issue.

Also needed are contributions to the Status of the
Reliability Technology 1981. The April 1981 issue of this
Newsletter contained a report on the Status of the Reliability
Technology 1980. We hope you found it useful. Your
contributions are sought for the 1981 report. They could
include any new developments in Reliability or Maintain-
ability, trends you perceive, noteworthy accomplishments or
failures, and unresolved problems. All inputs welcome, but
must be received by 1 November 1981.

Send all contributions to ANTHONY COPPOLA, Editor,
RADC/RBET, Griffiss AFB, NY 13441.
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Maintainability Matters

Like the Marine Corps, the Maintainability Committee
(MC) is looking for a few good men and women to interface
with selected technical organizations on matters of interest
to the MC, and to contribute articles and other information
related to maintainability to this Newsletter.

Newsletter information can include reviews of maintain-
ability related reports; status reports for on-going research;
discussions of subjects needing additional research; descrip-
tion of new specifications or standards relating to maintain-
ability or revisions of such documents.

If you are interested, contact Dr. Richard Kowalski,
Maintainability Committee Chairman, ARINC Research
Corporation, 2552 Riva Road, Annapolis, MD 21401, (301)
266-4841.

The IEEE Transactions on Reliability has scheduled a
special issue on maintainability for August 1981.

The special issue will include approximately a dozen
papers which focus on three topics related to the maintain-
ability of modern electronic systems: fault detection/fault
isolation (FD/ FI) characteristics; the interaction of system
hardware and software elements; and the cost (or other
resources required) for maintenance.

Each of these topics is addressed and analyzed from a
variety of viewpoints. The results are a snapshot of current
achievements and the identification of several areas for
future analysis and research. The information in the Special
Issue will be useful both to the newcomer to the maintain-
ability discipline and to the experienced analyst or researcher.

Dr. Richard Kowalski, of ARINC Research Corporation,
is the guest editor for this special issue.

AFSC and AFLC publish a “Product Performance Agree-
ment Guide”—At a series of meetings in 1979, senior Air
Force and industry representatives met to discuss the
application of commercial type warranties to military hard-
ware. A set of principles were adopted during these meetings
and it was decided that these principles should be expanded
and incorporated into a guide for use by Air Force and
industry in their mutual efforts to determine, better define,
and communicate the requirements for building a quality
product.

These efforts resulted in a “Product Performance Agree-
ment Guide,” dated 22 July 1980 and jointly published by the
Air Force Logistics Command (AFLC) and the Air Force
Systems Command (AFSC). A cover letter, signed by
Generals Bryce Poe (AFLC) and Alton D. Slay (AFSC),
states that the Guide is an informational document and that
the principles in the Guide should be implemented to the
maximum possible extent.

The Guide is divided into two parts. Part A provides an
overview and summary of twenty-three product performance
agreements that may be appropriate for use in Air Force
contracts and describes the planning efforts that should
accompany the use of such agreements and the relationships
between these activities and other program efforts. Several
of the product performance agreements are related to
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maintainability characteristics of an equipment, for example,
the warranty of repaired / overhauled equipment; availability
guarantee; maximum parts cost guarantee; and a mean time
to repair guarantee.

Part B of the Guide is a series of appendixes which
summarize each product performance agreement and pro-
vide more details of the potential applications of the
agreement.

Copies of the “Product Performance Agreement Guide”
may be obtained from HQ AFSC/PMP, Andrews AFB,
MD 20334.

Dr. Richard Kowalski

Training Courses
Reliability and Life Testing

This course is designed for engineers, scientists and others
concerned with the reliability, design, product assurance,
quality and safety aspects of components, equipment and
systems. The course is also of interest to those concerned
with improving the reliability of components, equipment
and systems; following their reliability growth; identifying
the distributions of their times to failure; determining their
mean life, reliability and confidence limits; selecting small
sample size and short duration tests to determine their mean
life, reliability and confidence limits; identifying nonpara-
metric testing techniques when the underlying times-to-
failure or life distribution is not known; and the planning
and execution of sequential, accelerated and Bayesian tests
for all types of components, equipment and systems.
Numerous applications will be presented. Course partici-
pants’ problems will be solicited and solutions suggested or
given.

DATE: August 10-14, 1981

TIME: 8:15amto 4 pm

WHERE: 6266 Boelter Hall, UCLA

EDP No. E4012K

Course No. Engineering 885.80 3.0 CEU

FEE: $775, includes extensive lecture notes of over 700
pages.

For TECHNICAL information regarding the courses,
contact the coordinator Dimitri Kececioglu, at (602)626-
2495, 626-3901, or 297-2679.

For REGISTRATION information, call the Short Course
Program Office at (213)825-1295 or 825-3344.

George Washington University Announces Three
Short Courses to be Presented in Chicago

Courses to be held at the Center for Continuing Education,
the University of Chicago, 1307 East 60th Street, Chicago,
IL 60637. The fee is $760 for each course. Group discounts
are available. For information call: Continuing Engineering
Education Program, George Washington University, Wash-
ington DC 20052 (202)676-6106, (800)424-9773, TELEX
64374 (International). Refer to course no. 757C1 Quality
Circles—July 6-10, 1981; course no. 765C1 Reliability
Engineering—July 13-17, 1981; or course no. 679C1 Reli-
ability Testing—July 20-24, 198]1.



Machines Don’t Fail—People Do
Edwin F. Shelley

On the evening of April 24, 1980, the United States
launched a dramatic military operation to rescue the 50
American hostages held in Teheran. In the early hours of the
following morning the rescue mission was aborted because
of the mechanical failure of three out of eight helicopters
assigned to the mission. Eight American servicemen died
during the withdrawal operation.

More recently, on June 3rd and then again on June 6th a
computer failure in our air defense system triggered an
erroneous warning that Russian missiles were launched and
speeding toward targets in the United States. Nuclear
countermeasures were initiated, and retaliatory strikes were
finally called off after several minutes of frantic checking to
determine the validity of the computer signals.

The avalanche of political comment on the tragic failure of
the rescue mission and on the close brush with nuclear
Armageddon has obscured a crucial lesson for all Americans:
if we wish to preserve our independence as a nation and our
freedom as a people we must overhaul our attitude toward
personal responsibility in our work.

Machines do not fail—the people who design, build,
operate or maintain them fail. There was a time when trains
rarely derailed, when cranes rarely buckled, when roofs
rarely collapsed and when standard military gear functioned
even in a storm. A failure rate of three out of eight (almost
40%!) would have destroyed the U.S. space program long
before we landed on the moon. It would have paralyzed the
invasion forces on D day and lost World War II for the
Allies. An airline failure rate of three planes out of eight
would stop all air travel. An unresolved failure in the air
defense computer system could launch World War III.

Yet a high failure rate, routinely blamed on machines, is
becoming typical of much American society today. When
your department store keeps dunning you for a bill that you
have already paid, the so-called “computer error” was caused
by an ordinary clerk pressing a wrong key or an ordinary
programmer who didn’t allow for contingencies. When you
buy a new automobile and spend the next six months in and
out of the shop getting it to run properly, it is not machine
failure, it is a failure by a careless designer, assembler,
inspector or manager responsible for the car’s production or
delivery. When you get your wedding invitations back from
the printer and the middle initial is wrong, it was not the
automatic press which substituted initials. Of course, the
printer does the job over at no charge, but obviously the cost
of such errors must be built into the price of the wedding
announcements—and the price of the automobile, and the
department store merchandise.

Thus, in the commercial sphere, our growing carelessness
and lack of personal responsibility is reflected in lower
productivity and higher costs for goods and services. We
compete less effectively with other countries, and our
national standard of living declines. “Nobody’s perfect” and
“I’'m only human” and “Work isn’t everything, you know”
translates into “I can’t make ends meet,” “I can’t afford a
vacation this year” and “I need a raise.”

Increasingly frequent examples of “machine failure” simply
represent the failure of people to take reasonable care in
performing their jobs. They are not the failures of some
inanimate devil called a machine—machines do precisely
what their designers, builders, operators and maintainers tell
them to do. Although some machines are more complicated
than others, they all obey the same laws. Assuming that the
basic knowledge exists for designing, building, operating
and maintaining a particular machine, its reliability is
determined by the care taken by the people engaged in each
of these tasks. The railroad locomotive built in the last
century under an earlier standard of care, and now retired to
a museum after 50 years of operation, could roar out of the
museum tomorrow to resume the task for which it was
designed.

The military effects of this alarming syndrome of personal
irresponsibility and carelessness can be catastrophic. The
failure of a dramatic rescue mission with the loss of eight
lives, the resulting scorn of our enemies and the shaken
confidence of our friends—these are just curtain raisers. The
crucial drama comes when we must defend our allies, and
ultimately ourselves, against the escalating advances of
practitioners of realpolitik. Our military power—real or
perceived—is an important stabilizer in today’s world. Any
advantage which we may possess in sophisticated weaponry
becomes a terrible disadvantage if the weapons fail to work.
And they will fail to work if the people—from top to
bottom—responsible for their design, construction, mainte-
nance and operation are not imbued with a strong and
continuing sense of responsibility for their respective jobs.
Competent leadership is obviously important, but in the end
it may be the degree to which we practice individual
responsibility that determines whether we survive as a free
nation. u

Reprinted from IEEE TECHNOLOGY AND SOCIETY, September 1980.
To get a free copy of the latest issue of TECHNOLOGY AND SOCIETY,
write or phone Frank Kotasek, Jr., 73 Hedges Ave., E. Patchogue, NY
11772, (516)475-1330. Edwin F. Shelley (Senior Member, IEEE)is Director
of the Center for Energy Policy and Research at New York Institute of
Technology. He was a flight test engineer during World War 1.
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Safety Engineering and the Value of Life
T. W. Lockhart

It has been argued that any realistic approach to safety
engineering must countenance setting a monetary value on
human life. This is because most practical engineering
designs involve tradeoffs between safety considerations and
costs. Usually either it is impossible to produce a design that
carries no risk to human life or the costs of implementing
such a design would be prohibitive. The engineer often must
decide what risks are acceptable.

If a monetary value can be assigned to human life, then the
task of deciding how safe the design should be is greatly
simplified. Since human life has a monetary value, the
preserving of a human life is an economic benefit, just as the
costs of safety are economic costs. The optimum design will
be that which is expected to maximize the margin by which
benefits exceed costs. It is therefore of practical importance
to determine what monetary value should be assigned to
human life. However, views differ greatly on how one even
approaches such a task.

If we agree that when a person dies something of value is
lost that is not merely its utility for society, then we have
reason to believe that there is an intrinsic value of human life
that generally makes it worth preserving. According to this
view, associated primarily with Immanuel Kant, human
beings have a worth that is not commensurable with that of
mere objects. This Incommensurability Principle is clearly
incompatible with any attempt to place a monetary value on
human life or to justify actions on the basis of such a
valuation.

Isit possible to reconcile the Incommensurability Principle
with the commonsense view that considerations of safety
must be weighed against economic costs? If we accept the
Incommensurability Principle, how can we ever say that

Call for AdCom Nominations

The Reliability Society Bylaw 4.1 directs the Chairman of
the Nominating Committee to issue a Call for Nominations
directed at Society Membership. It further directs the
Chairman to advise the Society Membership that a Nomi-

nating Petition carrying a minimum of twenty-five names of

Society members, excluding students, will automatically
place the nominee’s name on the slate to be voted on by the
AdCom.

Nominations and/ or nominating petitions should be sent
by I Augustto Dr. T. L. Regulinski, Chairman, Nominating
Committee, P.O.Box 295, Goodyear, AZ 85338.
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further risk reductions are “too expensive”? I believe that
part of the answer lies in the fact that we increase the quality
of life by accepting certain risks—for example, the risks
inherent in air transportation, in driving our cars, or in
walking across the street. We would consider it “too
expensive” to eliminate those risks by foregoing those
activities. The intrinsic value of human life, while perhaps
not expressible in dollars and cents, may be commensurable
with the quality of life.

To say that some safety improvements may be rejected as
“too expensive” of course does not explain how to distinguish
them from those that should be implemented. Perhaps,
however, our analysis does support the principle that we
should forego available safety improvements only when they
would require substantial sacrifices in the quality of our
lives. [

(Excerpted from IEEE Technology and Society, March 1981. To get a free
copy of the March issue, write or phone Frank Kotasek Jr., 73 Hedges
Avenue, East Patochogue, NY 11772, (516)475-1330.)

TECHNOLOGY AND SOCIETY
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Potpourri

The following is a collection of short contributions, each
hopefully worth a brief meditation or maybe a smile.

Overheard at a technical conference was the comment
by ananonymous Air Force Master Sergeant: “We find
Maintenance Technical Orders quite useful—as some-
thing to stand on so we can reach the equipment.”
Observation by Pat O’Connor during a discussion of
Reliability Prediction: “Statistics are fine for modeling
acts of God. For modeling acts of man they very often
aren’t worth a damn.”
Related comment in March 1981 IEEE Components,
Hybrids and Manufacturing Technology Society News-
letter: “Statistics can be used to support anything—
mostly statisticians.”

In response to the editor’s request for technical humor,
Naomi McAfee resurrected the following limerick:

There once was a lady named Bright
Who could travel much faster than light;

She departed one day
In a relative way i
And returned on the previous night.

Etymology Dept: Some dissillusioned program manager
provided the following analysis of the origin of the title
“Reliability Engineer”: An engineer creates things, “ability”
is the capability of doing something successfully, “Lie” is a
falsehood, and “re” is a prefix designating repetition. Hence,
a reliability engineer is a person who can be counted on to
create a series of falsehoods.

Incidentially, the title of this article, “Potpourri”, desig-
nating a mixed bag, derives from the French Pot Pourri
meaning “rotten pot.” (Note: This is supplied for academic
interest only, expressions of agreement would be quite
inappropriate. However, your editor will be delighted to
serve as the pot if you will provide the ingredients for future
verbal stews. See Readers Contributions Wanted in this
issue).

Call for Papers

The IEEE Transactions on Reliability has a continuing
need for practical papers.
Examples are:

Case histories.

Reliability techniques which were actually found to be
useful on a job, and those which were not useful or were
too expensive.

How you set realistic R&M requirements for a system or
equipment.

What kinds of reliability testing were actually cost-effec-
tive.

Use of reliability data from the field instead of from special
reliability tests. Comparison of field data with reliability
tests.

26

Comments on the worth of standards such as the many
international or US military standards on reliability.
Ideas, from experience, on the major obstacles to setting
and achieving worthwhile reliability requirements in com-
mercial, military, or other fields.

Where to find information. For example, a list of trade and
professional journals of value to electronics reliability and
quality control practitioners.

Information summaries. For example, annotated lists of
computer programs for analyzing electronic circuits or for
generating fault trees—tell what the programs do, how big
a computer they need, and where they are available.

Send submissions or ideas to Ralph A. Evans, Editor, IEEE
Transactions on Reliability, 804 Vickers Ave., Durham, NC
27701.
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