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‘ 1. SUPPLEMENTARY ACTIVITIES

SUPPLEMENTARY DIVISION ACTIVITIES

The Instrumentation and Controls Division maintains liaison with industry and the academic
community through its Advisory Committee and consultants and through student and faculty research and
training programs carried on within the Division.

Advisory Committee—1991

J. B. Ball, Director, Physics Division, Oak Ridge National Laboratory, P. O. Box 2008, Building 6000,
Oak Ridge, TN 37831-6369

Bindi Chexal, Electric Power Research Institute, 3412 Hillview Avenue, Palo Alto, CA 94303

Thomas B. Sheridan, Room 3-346, Department of Mechanical Engineering, Massachusetts Institute of
Technology, Cambridge, MA 02139

Robert M. Taylor, Leeds & Northrup, Sunneytown Pike, North Wales, PA 19454

. Division Consultants
Don Bouldin R. Lenarduzzi Danny Newport R. W. Rochelle
. R. M. Carroll Jeseph Lewin L. C. Oakes J. A. Thie
M. H. Cooper F. W. Manning S. G. Raju R. E. Uhrig
Alan George D. D. McCue W. B. Reese D. K. Wehe
P. G. Herndon C. A. Mossman C.J. Remenyik K. W. West
E. J. Kennedy E. Muly J. M. Rochelle
Graduate Students
M. A. Abdalla Bridgitte Bundrage J. K. Mattingly
M. H. Abu-Shehadeh R. L. Bywater, Jr. G. V. S. Raju
1. E. Alguindigue Lloyd Clonts T. E. Valentine
Robert Borden M. Z. Ibn-Khayat
Coop Students
Mark D. Allen G. C. Howell J. S. Powell
James D. Belcher K. N. Katwala C. L. Ricard
. James M. Bembinster Melanie Kemper D. N. Scruggs
Bob Bliss Timothy Lambert L. D. Stinnett

Shenequa Duncombe David Page
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2. SEMINARS

SEMINARS PRESENTED OR SPONSORED BY INSTRUMENTATION AND
CONTROLS DIVISION STAFF

“University of Tennessee Measurement and Coritrol Engineering Center Information
Meeting,” July 10, 1990.

“Robust LQG/LTR Control System Design for a Low-Pressure Feedwater Heater Train
with Time Delay,” Gregory V. Murphy, University of Tennessee, July 17, 1990.

“Integrated Control System Design by CEGELEC,” Hendrik Cappon, CEGELEC,
September 12, 1990.

“MACES Technology Forum,” Measurement and Controls Engineering Section, September 20,
1990.

“Expert System Based Radiation Optimization,” J. Reyes-Jimenez, University of Tennessee,
September 28, 1990.

“University of Tennessee Measurement and Control Engineering Center Information
Meeting,” October 4, 1990.

“Designing Application-Specific Integrated Circuits,” a short course presented to members of
the 1&C Division, G. T. Alley, C. L. Britton, D. Bouldin, and D. Newport, Research Instruments
Section, December 10, 1990.

“Report on Special Assignment to U.S. Embassy in Moscow,” Amanda W. Renshaw,
January 29, 1991.

“Fuzzy Logic Software and Hardware,” R. E. Battle and C. March-Leuba, Reactor Systems
Section, February 1, 1991.

“Demonstration of PC Viewer,” C. March-Leuba and R. E. Battle, Reactor Systems Section,
February 6, 1991.

“Fractal Modeling of Time Series Data,” David Mazel, Ph.D. Candidate, Georgia Tech,
February 11, 1991.

“Spectrally Resolved Sky Radiometry,” Lee Harrison, State University of New York at Albany,
Albany, New York, February 15, 1991.

“SERI Measurement and Modeling Activities of Interest to the ARM Program,” Carol
Riordan, Solar Energy Research Institute, Boulder, Colorado, February 20, 1991.
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4 Seminars

“MACES Technology Forum,” Mcasurement and Controls Engineering Section, February 21,
1991.

“Space Invariant Modeling in Three-Dimensional Optical Image Formation,” David Sitter,
Ph.D. Candidate, Georgia Tech, March 5, 1991,

“Workshop on Control & Safety System Design and V&V,” S. J. Ball and J. D. White,
Reactor Systems Section, and AECL and NRC Participants, March 14, 1991,

“QOverview of Radioactive Modeling Work at NASA-Goddard,” Warren Wiscombe,
NASA-Goddard Space Flight Center, Greenbelt, Maryland, March 25, 1991.

“A Fault Tolerant Computing System for Digital Signal Processing,” Alan D. George,
Florida State University, April 10, 1991,

“GOOSE, A Generalized Object-Oriented Simulation Environment,” C. E. Ford and
C. March-Leuba, Reactor Systems Section; L. Guimaraes and D. Ugolini, University of
Tennessee, April 12, 1991.

“A Combined Speaker-Speech Recognition System,”” Douglas Reynolds, Ph.D. Candidate,
Georgia Tech, May 7, 1991.

“MACES Technology Forum,” Measurement and Controls Engineering Section, May 16, 1991.

“Noise Diagnostics at PAKS Nuclear Plant,” Istvdn Nagy, PAKS Nuclear Plant, Hungary,
May 30, 1991.

““Model Making in Chaos: Signal Processing on Strange Attractors,” Henry Abarbanel,
University of California, June 5, 1991.

“Dynamical Methods for Signal Processing and Noise Reduction,” Steve Hammel, Naval
Surface Warfare Center, White Oak, Maryland, June 5, 1991.

“Workshop on Modern Reactor Control Technology,” S. J. Ball, C. R. Brittain, and
J. D. White, Reactor Systems Section, and AECL Participants, July 25, 1991.

“MACES Technology Forum,” Measurement and Controls Engineering Section, September 19,
1991.

“University of Tennessee Measurement and Control Engineering Center Information
Meeting,” September 23-24, 1991.

‘“Target Acquisition Issues in Image Processing,”” Neil Carender, Ph.D. Candidate,
Carnegie—-Mellon University, October 1, 1991.

“First Annual Predictive Maintenance Forum,” D. R. Miller, Technical Support Department,
etal., October 17, 1991.
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Seminars 5

“Designing Application-Specific Integrated Circuits,” a short course presented at the 1991
IEEE Nuclear Science Symposium, Santa Fe, New Mexico, G. T. Alley, C. L. Briton,
A. L. Wintenberg, and D. Bouldin, Research Instruments Section, November 4, 1991.

“Local Area Network Installation and Maintenance,” B. R. Whitus, J. T. Glassell, and B. J.
Langford, November 14, 1991.

“Introduction to Digital Signal Processing,” R. W. Wysor, W. D. Zuehsow, and B. W. Bomar,
University of Tennessee Space Institute, Tullahoma, Tennessee, November 14, 1991.

“MACES Technology Forum,” Measurement and Controls Engineering Section, December 12,
1991.

“Preventive and Predictive Maintenance Corporate Committee Meeting,” D. R. Miller,
Technical Support Department, January 14, 1992.

“Redundancy in I&C Considering Reliability, Availability, and Cost for the ANS,” R. E.
Battle, Reactor Systems Section, and J. E. Cleaves, Advanced Neutron Source Project,
January i3, 1992.

“Nonline.i' Control Techniques in Mechanical Systems,” David Schoenwald, Ph.D.
Candidate, Chio State University, February 4, 1992.

“Advanced Computer Application to Nuclear Reactor Diagnostics and Control,” Riza C.
Berkan, University of Tennessee, February 11, 1992.

“GOOSE: A Generalized Object-Oriented Simulation Environment,”” Delphy J. Nypaver,
Reactor Systems Section, February 21, 1992.

“MACES Technology Forum,” Measurement and Controls Engineering Section, February 20,
1992.

“Big Graphics and Little Screens: Designing Graphical Displays for Maintenance Tasks,”
Paul Frey, Search Technology, April 10, 1992.

“MACES Technology Forum,” Measurement and Controls Engineering Section, April 16, 1992.
gy

“Preventive and Predictive Maintenance Corporate Committee Meeting,” D. R. Miller,
Technical Support Department, April 22, 1992.

“Conceptual Design Report Update,” R. E. Battle, Reactor Systems Section, and J. E. Cleaves,
Advanced Neutron Source Project, April 30, 1992.

“Application of Neutral Networks to Vibration Analysis,” Anna Loskiewicz-Buczak and Israel
Alguindique, University of Tennessee, May 26, 1992.
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3. PUBLICATIONS AND
PRESENTATIONS

3.1 Reactor Systems

M. A. Abdalla, L. Guimaraes, D. Ugolini, C. E. Ford, C. March-Leuba, and D. J. Nypaver,
“MPP: A Modular Library of Models of Nuclear Reactor Components,” 8th Power Plant
Dynamics Control and Testing Symposium, Knoxville, Tenn., May 27-29, 1992,

D. C. Agouridis, “Noise Performance of Operational Amplifier Circuits,” /EEE Trans. Educ.
35(1), 98 (February 1992).

D. C. Agouridis and C. E. Easterly, “Human-ELF EM Field Induction: Revisited,” DOE
Annual Review of Research on Biological Effects of 60/50 Hz Electric and Magnetic Fields,
Denver, Nov. 4-8, 1990.

D. C. Agouridis and C. E. Easterly, “Thermal Noise of Living Matter,” 13th Annual Meeting of
the Bioelectromagnetics Society, Salt Lake City, June 23-27, 1991.

J. L. Anderson, R. E. Battle, J. March-Leuba, and M. Ibn-Khayat, “Advanced Neutron
Source Reactor Control and Plant Protection Systems Design,” pp. 71.01-71.13 in Proceedings of

the 8th Power Plant Dynamics, Control, and Testing Symposium, The University of Tennessee,
Knoxville, 1992.

S. J. Ball, MORECA: A Computer Code for Simulating Modular High-Temperature Gas-Cooled
Reactor Core Heatup Accidents, NUREG/CR-5712, ORNL/TM-11823, Oak Ridge National
Laboratory, Oak Ridge, Tenn., October 1991.

S. J. Ball, “Workstation-Based Interactive Accident Simulator for the MHTGR,”
pp. 52.D1-52.D9 in Proceedings of the 8th Power Plant Dynamics, Control, & Testing
Symposium, May 27-29 1992, The University of Tennessee, Knoxville, 1992.

S. J. Ball, O. L. Smith, R. P. Wichner, J. C. Conklin, and W. P. Barthold, “Accident
Simulation and Consequence Analysis in Support of MHTGR Safety Evaluations,” 19th Water
Reactor Safety Information Meeting, Bethesda, Md., Oct. 28-30, 1991.

R. E. Battle, W. L. Bryan, R. A. Kisner, and T. L. Wilson, “Reactor Protection System Design
Using Application Specific Integrated Circuits,” Second Annual EPRI/ISA Joint Controls and
Instrumentation Conference, Kansas City, Mo., June 1-3, 1992.

R. C. Berkan, B. R, Upadhyaya, R. L. Bywater, and R. A. Kisner, Advanced Automatiion
Concepts Applied to Experimental Breeder Reactor-11 Startup Annual Report, ORNL/TM-11716,
Oak Ridge National Laboratory, Oak Ridge, Tenn., August 1991.
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8 Publications and Presentations

R. C. Berkan, B. R. Upadhyaya, L. H. Tsoukalas, and R. A. Kisner, “Reconstructive Inverse
Dynamics Control and Application to Xenon-Induced Power Oscillations in Pressurized Water
Reactors,” Nucl. Sci. Eng. 109, 188-90 (1991).

R. C. Berkan, B. R. Upadhyaya, L. H. Tsoukalas, R. A. Kisner, and R. L. Bywater,
“Advanced Automation Concepts for Large Scale Systems,” IEEE Control Syst. Mag. 11, 4-12
(1991).

M. E. Buchanan and R. I. Crutcher, “High Altitude Electromagnetic Pulse Protection for
FNARS Facilities Program,” EMP Protection Meeting, Federal Emergency Management Agency.
Washington, D.C., Jan. 15, 1991,

N. E. Clapp, Jr., Alarm Monitoring, ORNL/NPR-9(/51, Oak Ridge National Laboratory, Oak
Ridge, Tenn., December 1990.

N. E. Clapp, Jr., “Determining the Maximu 1 ..yapunov Exponent from Measured Time Series
Data,” American Nuclear Society 1991 Winter Meeting, San Francisco, Nov. 10-14, 1991, Trans.
Am. Nucl. Soc. 64, 297.

N. E. Clapp, Jr., S. J. Ball, E. W. Hagen, and J. K. Munro, Use of Digital Technology in
Nuclear Plant Safety Systems: Regulatory Issues and Recommendations, ORNL/NRC/LTR-91/7,
Oak Ridge National Laboratory, Oak Ridge, Tenn., April 1991.

N. E. Clapp, B. R. Upadhyaya, and L. H. Tsoukalas, “Hypertext-Based Integration for Nuclear
Plant Maintenance and Operations,” AI '91 Frontiers in Innovative Computing for the Nuclear
Industry, Jackson, Wyo., Sept. 15, 1991.

B. Damiano and J. March-Leuba, “Calculation of BWR Limit Cycle Amplitude Using
Galerkin’s Method,” Trans. Am. Nucl. Soc. 62, 296-297 (November 1990).

B. Damiano and J. March-Leuba, Evaluation of 9 X 9 Fuel Impact on the Stability of
Susquehanna-2 During Cycles 2, 3, & 4, ORNL/NRC/LTR-91/11, Oak Ridge National
Laboratory, Oak Ridge, Tenn., August 1991.

B. Damiano and J. March-Leuba, Evaluation of 9 X 9 Fuel Impact on the Stability of
Susquehanna-2 at the End of Cycle 4, ORNL/NRC/LTR-91/12, Oak Ridge National Laboratory,
Oak Ridge, Tenn., August 1991.

B. Damiano, J. March-Leuba, and J. A. Euler, “Application of Galerkin’s Method to Calculate
BWR Limit Cycle Amplitudes from the LAPUR Feedback Transfer Function and the Point
Kinetics Equations,” Proceedings of the International Workshop on BWR Stability, Holtsville,
N.Y., October 17-19, 1990.

B. Damiano, J. A. March-Leuba, and J. A. Euler, “Investigation of Boiling Water Reactor
Stability and Limit Cycle Amplitude,” pp. 289-93 in Proceedings of the International Topical
Meeting on Safety o) i hermal Reactors, July 21-25, 1991, American Nuclear Society, La Grange
Park, Ill., 1991.
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Publications and Presentations 9

J. B. Davidson, ‘ ‘Film-Reading Aids Molecular Bioiogy,”” Human Genome Workshop, Santa Fe,
N.M., Feb. 17-20, 1991.

J. B. Davidson, H. G. Smith, and R. A. Willems, “A Neutron-Sensitive Image
Imensifier-Television System,” International Satellite Conference of the International Union of
Crystallography 15th Congress and General Assembly, Complementary Applications of
Diffracticn by Neutrons and by X-Ray Synchrotron Radiation, Alpe D’Huez, Grenoble, France,
July 30-Aug. 1, 1990.

C. E. Ford, C. March-Leuba, L. Guimaraes, and D. Ugolini, “An Object-Oriented Based
Simulatior. Environment for Testing and Developing Reactor Models and Control Strategies,” Al
’91 Frontiers in Innovative Computing for the Nuclear Industry, Jackson, Wyo., Sept. 15-18,
1991, pp. 489-94 in SIMTEC °91 Proceedings—1991 Simulation Technology International
Conference, Orlando, Fla., 1991.

C.E. Ford, C. March-Leuba, L. Guimaraes, and D. Ugolini, “GOOSE, A Generalized
Object-Oriented Simulation Environment,” 1991 Simulation Technology International
Conference, Orlando, Fla., Oct. 21-23, 1991.

C.E. Ford, C. March-Leuba, L. Guimaraes, and D. Ugolini, “GOOSE, A Generalized
Object-Oriented Simulation Environment for Developing and Testing Reactor Models and
Control Strategies,” pp. 694703 in AI’91 Proceedings, Frontiers in Innovative Computing for
the Nuclear Industry, Jackson, Wyo., Sept. 15-18, 1991, Vol. II, American Nuclear Society,
La Grange Park, 11, 1991.

J. H. Harris, J. D. Bell, J. L. Dunlap, V. K. Pare, G. L. Bell, T. S. Bigelow, A. C. England,
J. C. Glowienka, L. D. Horton, H. C. Howe, R. C. Isler, M. M. Menon, M. Murakami,

R. N. Morris, G. H. Neilson, D. A. Rasmussen, J. B. Wilgen, and W. R. Wing, “Magnetic
Fluctuations in Currentless Plasmas in the ATF Torsatron,” Nucl. Fusion 31, 1099-106 (1991).

H. D. Haynes and R. C. Kryter, “Condition Monitoring of Machinery Using Motor Current
Signature Analysis,” Preditive Maintenance Technology Conference, Atlanta, Oct. 22-25, 1990.

H. D. Haynes, R. C. Kryter, and B. K. Stewart, “Use of Motor Current Signature Analysis at
the EPRI M&D Center,” in Sessior. 2C of Proceedings of the 4th Incipient Failure Detection
Conference on Predictive Maintenance for the '90s, Philadelphia, Oct. 15-17, 1990, Electric
Power Research Institute, Palo Alto, Calif., 1990.

W. C. Horak, J. March-Leuba, and L. C. Oakes, “Reactivity Events in Soviet-Designed
Pressurized Water Reactors (VVERSs),” Trans. Am. Nucl. Soc. 62, 356-357 (November 1990).

M. Ibn-Khayat, J. March-Leuba, and H. L. Dodds, “On-Line Thermal Power Estimation for
Control and Protection of the Advanced Neutron Source Reactor,” American Nuclear Society
Winter Meeting, Washington, D.C., Nov. 11-16, 1990, Trans. Am. Nucl. Soc. 62, 56465
(November 1990).

M. Ibn-Khayat, J. March-Leuba, and H. L. Dodds, “Pressure Dynamics Modeling for the
Design of the Advanced Neutron Source Reactor,” American Nuclear Society Summer Meeting,
Orlando, Fla., june 2-6, 1991, Trans. Am. Nucl. Soc. 63, 456—60 (June 1991).



10 Publications and Pre :antations

M. Ibn-Khayat, J. March-Leuba, B, D. Maxon, and G. R. McNutt, “Dynamic Simulation as
an Aid for the Design of the Advanced Neutron Source Cooling System,” pp. 72.01-72.16 in
Proceedings of the 8th Power Plant Dynamics, Control and Testing Symposium, Knoxville, Tenn.,
May 27-29, 1992, The University of Tennessee, knoxville, 1992.

M. Ibn-Khayat, J. March-Leuba, and R. B. Perez, “LOCA Mitigation Studies for the
Advanced Neutron Source: The Intertial Flow Diode Conaept,” American Nuclear Society
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Technology in the 1990s and Beyond Workshop, Knoxville, Tenn., Feb. 26, 1991,

D. W. McDonald, “The Web Inspection Consortium: History, Justification, Goals,” Web
Inspection Consortium Planning Workshop, Knoxville, Tenn,, July 15, 1991,

D. W. McDonald, “Web Inspection Technology: A Systems View,” Symposium for Innovation
in Measurement Science, Geneva, N.Y., August 4-9, 1991,

D. W. McDonald, “Web Inspection Technology: Natiohal Needs and Opportunities,” MCEC
Web Inspection Special Interest Group, Planning Workshop, Knoxville, Tenn., July 10, 1990,

T. E. McKnight and C. A. Mossman, “A Cost Eftective Realization of Environmental
Temperature Control,” Adv. Instrum. 45(4), 2037-46 (October 1990).

G. N. Miller, AMFIP Octave 1-2 A/D Motherboard Build Documentation Package,
ORNL/Sub/85/-CN946C & 90/4/15, Oak Ridge National Laboratory, Oak Ridge, Tenn., May
1991.

G. N. Miller, AMFIP Octave 1-2 A/D Motherboard Packaging Specification,
ORNL/Sub/85-CN946C & 90/4/14, Oak Ridge National Laboratory, Oak Ridge, Tenn., May
1991.

G. N. Miller, AMFIP Octave [-2 Signal Conditioner Unit Build Documentation Packuge,
ORNL/Sub/85-CN946C & 90/4/16, Oak Ridge National Laboratory, Oak Ridge, Tenn., May 31,
1991,

G. N. Miller, AMFIP Up-Sampler Beamformer Shading Filter Requirements Studly,
ORNL/Sub/85-CN946C & 91/1/01, Oak Ridge National Laboratory, Oak Ridge, Tenn.,
November 1991.

G. N. Miller, Beamformer Control, ORNL/Sub/85-CN946C & 90/1/03, Oak Ridge National
Laboratory, Oak Ridge, Tenn., January 1991.

G. N. Miller, Beamformer Hardware Requirements, ORNL/Sub/85-CN946C & 90/1/02, Oak
Ridge National Laboratory, Oak Ridge, Tenn., January 1991.

G. N. Miller, Detailed Design, Octaves 1-2 SCU, ORNL/Sub/85-CN946C & 90/4/13, Oak Ridge
National Laboratory, Oak Ridge, Tenn., May 21, 1991.

G. N. Miller, Digitization, ORNL/Sub/85-CN946C & 90/1/01, Oak Ridge National Laboratory,
Oak Ridge, Tenn., November 1990.
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G. N. Miller, Error Analysis Document Plan, ORNL/Sub/85-CN946C & 91/2/01, Oak Ridge
National Laboratory, Oak Ridge, Tenn., May 24, 1991.

G. N. Miller, FFT Size, ORNL/Sub/85-CN946C & 91/1/03, Oak Ridge National Laboratory, Oak
Ridge, Tenn., December 1991.

G. N. Miller, Functional and Performance Specifications for Special Boards,
ORNL/Sub/85-CN946C & 90/4/08, Oak Ridge National Laboratory, Oak Ridge, Tenn., May
1991.

G. N. Miller, Hardware Performance Requirements, ORNL/Sub/85-CN946C & 90/2/04, Oak
Ridge National Laboratory, Oak Ridge, Tenn., May 17, 1991,

G. N. Miller, Hardware Requirements, ORNL/Sub/85-CN946C & 90/3/03, Oak Ridge National
Laboratory, Oak Ridge, Tenn., May 17, 1991,

G. N. Miller, HGA Octave 1-2 Draft Design Package I, ORNL/Sub/85-CN946C & 91/3/01, Oak
Ridge National Laboratory, Oak Ridge, Tenn., June 4, 1991,

G. N. Miller, HGA Octave 1-2 Draft Design Package 11, ORNL/Sub/85-CN946C & 91/3/02, Oak
Ridge National Laboratory, Oak Ridge, Tenn., Oct. 25, 1991.

G. N. Miller, HGA Octave 3-5 Hydrophone Channel Prototype Analyses,
ORNL/Sub/85-CN946C & 91/4/03, Oak Ridge National Laboratory, Oak Ridge, Tenn., February
1992.

G. N. Miller, HGA Tracking Study, ORNL/Sub/85-CN946C & 90/1/04, Oak Ridge National
Laboratory, Oak Ridge, Tenn., February 1991.

G. N. Miller, HGA User Interface Functions, ORNL/Sub/85-CN946C & 90/2/07, Oak Ridge
National Laboratory, Oak Ridge, Tenn., July 1991.

G. N. Miller, High Frequency Array Configuration, ORNL/Sub/85-CN946C & 90/3/01, Oak
Ridge National Laboratory, Oak Ridge, Tenn., April 1991.

G. N. Miller, High Gain Array Data Processing System Analysis and Design: Final Report,
ORNL/Sub/85-CN946C & 90/2/08, Oak Ridge National Laboratory, Oak Ridge, Tenn.,
November 1991.

G. N. Miller, High Gain Array Modeling: Final Report, ORNL/Sub/85-CN946C & 89/2/01, Oak
Ridge National Laboratory, Oak Ridge, Tenn., January 1991.

G. N. Miller, High Gain Array Octave 3-5 20 Channel A/D Motherboard Acceptance Test,
ORNL/Sub/85-CN946C & 91/2/05, Oak Ridge National Laboratory, Oak Ridge, Tenn., April
1992.

G. N. Miller, High Gain Array Octave 3-5 Telemetry Analyses, ORNL/Sub/85-CN946C &
91/4/02, Oak Ridge National Laboratory, Oak Ridge, Tenn., Aug. 19, 1991.
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G. N. Miller, High Gain Array Octave 3-5 Telemetry Architecture Trade-offs,
ORNL/Sub/85-CN946C & 91/4/04, Oak Ridge National Laboratory, Oak Ridge, Tenn.,
February 1992,

G. N. Miller, High Gain Array Telemetry Fiber Optic Link Test Bed Report,
ORNL/Sub/85-CN946C & 90/4/10, Oak Ridge National Laboratory, Oak Ridge, Tenn., May 10,
1991.

G. N. Miller, High Gain Array Telemetry Handbook Volume 3: Octave -3 Prototype Channel
Design, ORNL/Sub/85-CN946C & 90/4/05, Oak Ridge National Laboratory, Oak Ridge, Tenn.,
February 1991.

G. N. Miller, High Gain Array Telemetry Handbook Volume 4: Octave 1-2 Design Architecture,
ORNL/Sub/85-CN946C & 90/4/07, Oak Ridge National Laboratory, Oak Ridge, Tenn., May
1991.

G. N. Miller, Hydrophone Channel Prototype, ORNL/Sub/85-CN946C & 90/4/09, Oak Ridge
National Laboratory, Oak Ridge, Tenn., May 13, 1991.

G. N. Miller, Integration/Testing Requirements, ORNL/Sub/85-CN946C & 90/4/17, Oak Ridge
National Laboratory, Oak Ridge, Tenn., June 4, 1991.

G. N. Miller, Multibeam Options, ORNL/Sub/85-CN946C & 89/9/02, Oak Ridge National
Laboratory, Oak Ridge, Tenn., March 1991.

G. N. Miller, Noise Correction, ORNL/Sub/85-CN946C & 89/9/01, Oak Ridge National
Laboratory, Oak Ridge, Tenn., December 1990.

G. N. Miller, Noise Correction and Multibeam Options, ORNL/Sub/85-CN946C & 89/9/03, Oak
Ridge National Laboratory, Oak Ridge, Tenn., March 1991.

G. N. Miller, Octave 1-2 Power/Packaging Report, ORNL/Sub/85-CN946C & 90/4/11, Oak
Ridge National Laboratory, Oak Ridge, Tenn., May 14, 1991,

G. N. Miller, Octave 3-5 Component Investigation Volume I and Octave 3-5 Component
Investigation Volume 2: Appendices A and B, ORNL/Sub/85-CN946C & 91/4/01, Oak Ridge
National Laboratory, Oak Ridge, Tenn., August 1991.

G. N. Miller, Octave 3-5 Hydrophone Channel Prototype Test Results, ORNL/Sub/85-CN946C
& 91/4/05, Oak Ridge National Laboratory, Oak Ridge, Tenn., March 1992.

G. N. Miller, Parametric Analysis of Beamforming Computational Loads: Final Report,
ORNL/Sub/85-CN946C & 89/8/01, Oak Ridge National Laboratory, Oak Ridge, Tenn.,
November 1990.

G. N. Miller, Potential HGA Analyst User Interface Enhancements: Final Report,

ORNL/Sub/85-CN946C & 90/2/05, Oak Ridge National Laboratory, Oak Ridge, Tenn., May
1992,
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G. N. Miller, Processing System Specification Definition Support: Final Report,
ORNL/Sub/85-CN946C & 91/2/08, Oak Ridge National Laboratory, Oak Ridge, Tenn., May
1992.

G. N. Miller, Response to Workshop, ORNL/Sub/85-CN946C & 90/3/02, Oak Ridge National
Laboratory, Oak Ridge, Tenn., May 10, 1991.

G. N. Miller, Selection of Beamforming Algorithms and Feasible Hardware Implementations,
ORNL/Sub/85-CN946C & 90/1/05, Oak Ridge National Laboratory, Oak Ridge, Tenn., March
1991.

G. N. Miller, Selection of Beamforming Algorithms and Feasible Hardware Implementations:
Final Report, ORNL/Sub/85-CN946C & 90/1/06, Oak Ridge National Laboratory, Oak Ridge,
Tenn., November 1991.

G. N. Miller, Space Frame Coefficients Concept: Final Report, ORNL/Sub/85-CN946C &
91/1/02, Oak Ridge National Laboratory, Oak Ridge, Tenn., March, 1992.

G. N. Miller, SPL Computation, ORNL/Sub/85-CN946C & 90/2/6, Oak Ridge National
Laboratory, Oak Ridge, Tenn., July 1991.

G. N. Miller, Synchronous Clock Distribution, ORNL/Sub/85-CN946C & 90/4/06, Oak Ridge
National Laboratory, Oak Ridge, Tenn., April 1991.

G. N. Miller, Telemetry Receiving Unit Hydrophone Data Interfaces, ORNL/Sub/85-CN946C &
90/4/12, Oak Ridge National Laboratory, Oak Ridge, Tenn., May 21, 1991.

G. N. Miller, Test Module Inputs, ORNL/Sub/85-CN946C & 90/3/04, Oak Ridge National
Laboratory, Oak Ridge, Tenn., June 1991.

G. N. Miller, Time Series Reconstruction, ORNL/Sub/85-CN946C & 91/1/04, Oak Ridge
National Laboratory, Oak Ridge, Tenn., April 1992.

G. N. Miller, User Interface Conceptual Design—Analyst: Final Report, ORNL/Sub/85-CN946C
& 91/2/07, Oak Ridge National Laboratory, Oak Ridge, Tenn., May 1992.

G. N. Miller, User Interface Conceptual Design—QC: Final Report, ORNL/Sub/85-CN946C &
91/2/06, Oak Ridge National Laboratory, Oak Ridge, Tenn., April 1992,

G. N. Miller, User Interface Conceptual Design: QC and Monitoring, ORNL/Sub/85-CN946C &
91/2/03, Oak Ridge National Laboratory, Oak Ridge, Tenn., December 1991.

G. N. Miller, User Interface Conceptual Design QC, Monitoring and Analysis,
ORNL/Sub/85-CN946C & 91/2/02, Oak Ridge National Laboratory, Oak Ridge, Tenn., May 24,
1991.

M. R. Moore, “Radio Frequency Biological Hazards and Measurement Techniques,”
pp. A7.1-A7.5 in Expo 91 International Conference on Electrogamnetic Compatibility:
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Symposium Record, June 25-27, 1991, Orlando, Florida, EMC Technology Magazine,
Gainesville, Va., 1991.

M. R. Moore, R. W. Rochelle, R. S. Thomas, P. D. Ewing, R. A. Hess, and B. S. Hoffheins,
“A Pocket-Size Broadband Electric Field Detection and Storage Device,” pp. 1124-29 in IEEE
Proceedings of the Southeastcon 91, Vol. 2, Institute of Electrical and Electronics Engineers,
Inc., New York, 1991.

D. T. Rizy, E. R. Broadaway, J. S. Lawler, J. H. Reed, and G. R. Wetherington, “Monitoring
and Control,” pp. 41-45 in Automating Electric Utility Distribution Systems: The Athens
Automation and Control Experiment, Prentice Hall, Englewood Cliffs, N.J., 1990.

A. G. Roberts, E. B. Freer, and J. A. Jefferis, “Intelligent Diagnosis and Repair of Complex
Control Systems,” WATTec '91, Knoxville, Tenn., Feb. 19-22, 1991.

F. R. Ruppel, “Application of a Kalman Filter to UFs Gaseous Diffusion Plant Freezer/Sublimer
Systems,” 1992 National AIChE Spring Meeting, New Orleans, March 29-April 2, 1992.

F. R. Ruppel, “Evaluation of the Self-Calibrating Thermocouple as a Front End to Smart
Temperature Measurement System,” 7th International Symposium on Temperature, Its
Measurement and Control in Science and Industry, Toronto, April 28-May 1, 1992.

F. R. Ruppel, “Modeling a Self-Calibrating Thermocouple for Use in a Smart Temperature
Measurement System,” IEEE Trans. Instrum. Meas. 39(6), 898-901 (December 1990).

F. R. Ruppel, “Putting Smarts into Temperature Sensors,” ISA Oak Ridge Recorder 36(4), 1-4
(December 1990).

A. A. Shourbaji and R. E. Leuze, Radioactive Operations Committee Review of Hot Cell
Operations in Buildings 3025E, 3026D, and 3525, ORNL/CF-90/258, Oak Ridge National
Laboratory, Oak Ridge, Tenn., Aug. 7, 1990.

D. N. Sitter, “Optical Signal Processing Can Provide Space-Frequency Image Analysis of Web
Products,” Web Consortium Project Review Meeting, Knoxville, Tenn., March 6, 1992.

P. A. Tapp, “A Comparison of Three Self-Tuning Control Algorithms Developed for the
Bristol-Babcock Controller,” M.S. Thesis, The University of Tennessee, Knoxville, 1992.

P. A. Tapp, A Comparison of Three Self-Tuning Control Algorithms Developed for the
Bristol-Babcock Controller, ORNL/TM-12040, Oak Ridge National Laboratory, Oak Ridge,
Tenn., April 1992.

P. A. Tapp, “Emerging Advanced Control Techniques for Industrial Controllers,” WATTec '91,
Knoxville, Tenn., Feb. 19-22, 1991.

P. A. Tapp, C. L. Carnal, J. C. Wells, J. D. Belcher, F. R. Gibson, and F. R. Ruppel, A
Process Simulator/Trainer for the Process Inventory Control System 20-MW Freezer/Sublimer,
ORNL/TM-11772, Oak Ridge National Laboratory, Oak Ridge, Tenn., May 1991.
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K. A. Wakefield and S. S. Gould, “Knowledge-Based Expert System Configurator,” Adv.
Instrum. Control 45(4), 1973 (1990).

C. R. Weisbin, B. L. Burks, J. R. Einstein, R. R. Feezell, W. W. Manges, and
D. H. Thompson, “HERMIES-III: A Step Toward Autonomous Mobility, Manipulation, and
Perception,” Robotica 8, 7-12 (1990).

G. R. Wetherington, Jr., MAT V1.1 Functional Checklist and New Functions User Notes Task
Deliverables, ORNL/Sub/85-CN946C & 89/6/01, Oak Ridge National Laboratory, Oak Ridge,
Tenn., November 20, 1990.

B. R. Whitus, “Local Area Networks: Installation, Use, and Maintenance,” Instrument Society of
America Instrument Expo, Knoxville, Tenn., Nov. 14, 1991,

R. W. Wysor, “An Introduction to Digital Signal Processing,” Instrument Society of America
Instrument Expo, Knoxville, Tenn., Nov. 14, 1991.

W. D. Zuehsow, “DSP Applications,” {nstrument Society of America Instrument Expo,
Knoxville, Tenn., Nov. 14, 1991.

3.4 Technical Support Department

A. J. Beal, H. S. Bruner, R. P. Effler, and J. N. Smith, Isotopes Facilities Shutdown Program
Monitoring and Alarm Plan, ORNL/M-1905, Oak Ridge National Laboratory, Oak Ridge, Tenn.,
March 1992,

J. D. Blanton and A. J. Millet, Instrumentation and Controls Division Maintenance
Management Department Operational Safety Requirements Program, ORNL/TM-10846/R 1, Oak
Ridge National Laboratory, Oak Ridge, Tenn., January 1991.

D. R. Miller, “A Marriage of Tradition and Technology into a Strategic Plan for Maintenance at
Martin Marietta,” 19th Annual WATTec Technical Conference, Knoxville, Tenn., Feb. 21, 1992.

C. T. Stansberry, S. M. Odom, C. D. Martin, and G. F. Grubbs, Maintenance Information and
Data Acquisition System (MIDAS), ORNL/TM-11287/R1, Oak Ridge National Laboratory, Oak
Ridge, Tenn., September 1990.

3.5 Division Management

B. G. Eads, “The Future in Process Measurement and Control: Some Prognostications About
Technological, Educational, and People Changes,” Process Measurement and Control Division
Luncheon, New Orleans, Oct. 16, 1990.

B. G. Eads, Instrumentation and Controls Division Progress Report for the Period July 1, 1988
to June 30, 1990, Vols. 1 and 2, ORNL-6635/V 1 and V2, Oak Ridge National Laboratory, Oak
Ridge, Tenn., December 1990.

D. N. Keller, Maintenance Mangement Department Annual Work Plan—FY 91,
ORNL/TM-11805, Oak Ridge National Laboratory, Oak Ridge, Tenn., March 1991.



_ 4. SCIENTIFIC AND PROFESSIONAL
ACTIVITIES, ACHIEVEMENTS, AND
AWARDS

July 1, 1990—June 30, 1992

D. C. Agouridis
Member, Institute of Electrical and Electronics Engineers
Member, Eta Kappa Nu
Member, Gamma Alpha
Listing in Who's Who in Technology

G. T. Alley
Member, Institute of Electrical and Electronics Engineers
Member, Eta Kappa Nu
Member, Tau Beta Pi
Registered Professional Engineer
Co-Organizer, Short Course, “Designing ASICs,” presented at the 1991 Nuclear Science
. Symposium, Santa Fe, November 1991
National Management Association, Energy Systems Chapter, 1991 First Line Supervisor
Award

G. O. Allgood
Senior Member, Institute of Electrical and Electronics Engineers
Senior Member, Instrument Society of America
Member, IEEE Control Systems Society
Member, Operations Research Society of America
Member, Eta Kappa Nu
Member, Tau Beta Pi
Listing in The International Who's Who in Engineering
Registered Professional Engineer
Ph.D., The University of Tennessee, May 1991

A. H. Anderson, Jr.
Member, Institute of Electrical and Electronics Engineers
Member, Eta Kappa Nu
Member, Tau Beta Pi
Registered Professional Engineer

R. L. Anderson
. Member, Instrument Society of America; Chair, Metrology Committee of Test and
Measurement Division /
Member, Institute of Electrical and Electronics Engineers
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Fellow, American Physical Society, 1992; Chair, Topical Group on Instruments and
Measurement Science

Member, American Vacuum Society

Member, Sigma Xi

Member, Optical Society of America

Member, Society of Photo-Optical Instrumentation Engineers

U.S. Patents: “Intelligent Mass Flow Controller,” 1991: “Pneumatic Heat Flux Meter,” 1992

W. H. Andrews, Jr.
Member, Institute of Electrical and Electronics Engineers
Member, Eta Kappa Nu

S. P. Baker
Senior Member, Instrument Society of America
Registered Professional Engineer

S. J. Ball
Member, Society for Computer Simulation
Member, Sigma Xi

R. E. Battle
Member, Institute of Electrical and Electronics Engineers; Newsletter Editor,
Oak Ridge Section
Member, Tau Beta Pi
Registered Professional Engineer

M. L. Bauer
Member, Institute of Electrical and Electronics Engineers; Member, Nuclear
Instrumentation Committee
Member, American Vacuum Society
Member, Society of Photo-Optical Instrumentation Engineers

A. V. Blalock
Member, Eta Kappa Nu
Member, Tau Beta Pi

T. V. Blalock
Member, Institute of Electrical and Electronics Engineers
Haliburton Engineering Professorship, The University of Tennessee

W. L. Bryan
Member, Institute of Electrical and Electronics Engineers

M. E. Buchanan
Member, ETA Kappa Nu
Member, Phi Kappa Phi

C. L. Carnal
Member, Institute of Electrical and Electronics Engineers
Faculty Advisor and Member, Eta Kappa Nu
Member, Phi Kappa Phi
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Member, Tau Beta Pi
Registered Professional Engineer

K. N. Castleberry
Invited Paper: “Advanced Techniques in Current Signature Analysis,” S. F. Smith
and K. N. Castleberry, pp. 263-75 in Proceedings of the 46th Meeting of the Mechanical
Failures Prevention Group, Vibration Institute, Willowbrook, Ii1., 1992

M. M. Chiles
Member, IEEE Nuclear and Plasma Sciences Society
Member, Health Physics Society

C. R. Cinnamon
Member, National Institute for Certification in Engineering Technology

N. E. Clapp, Jr.
Senior Member, Instrument Society of America
Member, Phi Eta Sigma
Member, Phi Kappa Phi
Member, EPRI’s Instrument Calibratipn Reduction Program Advisory Committee
Member, ORNL Scientific and Technical Computing User Advisory Committee
Invited Paper: “Determining the Maximum Lyapunov Exponent from Measured Time
Series Data,” ANS 1991 Winter Meeting, San Francisco, Calif., November 10-14, 1991

D. A. Clayton
Member, Digital Equipment Corporation Users’ Society
Member, Institute of Electrical and Electronics Engineers
Member, IEEE Automatic Controls Socig -
Member, IEEE Computer Society
Member, Eta Kappa Nu
Invited Paper: “Application of Digital Signal Processing (DSP) Techniques to Acoustical
Analysis,” TSU Technical Symposium, Nashville, Tenn., January 1991.

R. L. Crutcher
Registered Professional Engineer

B. Damiano
Member, American Nuclear Society
Member, American Society of Mechanical Engineers
Member, Tau Beta Pi
Registered Professional Engineer

J. B. Davidson
Member, Sigma Xi

K. W. Drescher
1&C Electronic Design and Integrated Fabrication Committee

W. B. Dress
Member, American Association for the Advancement of Science
Member, American Association for Artificial Intelligence
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Member, American Physicai Society

Member, Association for Computing Machinery

Member, FORTH Interest Group

Member, International Neural Network Society

Member, Institute of Electrical and Electronics Engineers
Member, Classification Society of North American
Adjunct Professor, The University of Tennessee, Knoxville
Reviewer, Journal of Artificial Intelligence

Reviewer, Journal of Forth Application and Research
Member, ORNL Publication Award Review Committee
Proposal Reviewer for the National Science Foundation
Proposal Rev.cwer for U.S. Department of Energy SBIR Grants

B. G. Eads
Senior Member, Instrument Society of America
Member, Institute of Electrical and Electronics Engineers
Member, Tau Beta Pi
Member, ORNL Operations Committee
Member, Cost Accounting System Review Beoard
Advisory Committee, Center for Electric Power, Tennessce Technological University
Member, ORNL AA/EEO Committee
Tennessee State University College of Engineering and Technology Industrial Cluster
Vice-Chairman

R. P. Effler
Member, ORNL X-Ray safety Standards Review Committee
Member, Instrument Socisty of America
Member, MENSA

M. S. Emery
Member, Institute of Electrical and Electronjcs Engineers

P. D. Ewing
Senior Member, Institute of Electrical and Electronics Engineers
Member, IEEE EMC TC-4 Committec
Member, Eta Kappa Nu
Member, Kappa Mu Epsilon
Member, Order of The Engineer
Member, Advisory Board of Southeastern Consortium for Minorities in Engineering
Registered Professional Engineer—Tennessee and Mississippi
NARTE-Certified EMC Engineer

K. G. Falter
Member, Institute of Electrical and Electronics Engineers
Member, Signma Pi Sigma
U.S. Patent: “Infrared System for Monitoring Movement of Objects,” Patent No. 5,012,113
Invited Paper: “Miniature A/V Surveillance Devices,” Special Technologies EXPO
'91, Albuquerque, N.M., November 19-21, 1991.
Invited Paper: “Miniature RF Transmitter,” Special Technologies EXPO 91, Albuquerque,

N.M., Noveinmber 19-21, 1951.
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Invited Paper: “Smart Repeater and Smart Jammer,” Special Technologies EXPO ’91,
Albuquerque, N.M., November 19-21, 1991.

R. J. Fox
Member, Institute of Electrical and Electronics Engineers
Invited Paper: “Modular Electromagnetic Levitator,” C. A. Hahs and R. J. Fox, 4th
International Symposium on Experimental Methods for Microgravity Materials Science
Research, 121st TMS-AIME Annual Meeting, San Diego, Calif., March 1-5, 1992

E. B. Freer
Member, Institute of Electrigal and Electronics Engineers
Member, IEEE Computer Society
Member, Phi Kappa Phi
Member, Tau Beta Pi
Member, Electrical Engineering Technology Advisory Committee, Pellissippi State
Technical Community College

D. N. Fry
Member, American Nuclear Society
Member, Tau Beta Pi
Member, Instrument Society of America

P. C. Gailey
Member, Bioelectromagnetics Society
Member, Applied Computational Electromagnetics Society
Member, Annual EMF Research Review Steering Committee

T. M Gayle

*4ember, Air Pollution Control Association

Member, American Chemical Society

Registered Professional Engineer

Invited Paper: “A Multisorbant Arrayed Sampler for In-Situ Collection of Vadose Zone
Volatile Organic Compounds,” R. A. Jenkins, C. E. Higgins, T. M. Gayle, G. W. Allin, and
R. R. Smith, DOE Information Exchange Meeting on Characterization, Sensors, and
Monitoring Technologies, Dallas, July 15-16, 1992.

A. C. Geh}
Secretary, Oak Ridge Chapter, Institute of Electrical and Electronics Engineers

F. R. Gibson
Member, Instrument Society of America

J. T. Glassell
Member, Tau Beta Pi

S. S. Gould
Senior Member, Instrument Society of America
Member, SME/CASA MAP/TOP Users Society
Honorary Member, Delta Kappa Omicron
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Member, Fusion Energy Division Advisory Review Committee, IFSMTF Data System
Upgrade Path
Member, Y-12 Plant Manufacturing Automation Committee

C. A. Hahs

Member, ASME Operations, Applications, and Components Committee (Pressure Vessel and
Piping Division, Valves)

Member, Oak Ridge Mobile Steam Society

Registered Professional Engineer, Missouri

Invited Paper: “Modular Electromagnetic Levitator,” C. A. Hahs and R. J. Fox, 4th
International Symposium on Experimental Methods for Microgravity Materials Science
Research, 121st TMS-AIME Annual Meeting, San Diego, Calif., March 1-5, 1992

J. E. Hardy
Member, Instrument Society of America
Registered Professional Engineer

R. A. Hess
Senior Member, IEEE Electromagnetic Compatibility Society
Member, Society Automotive Engineers
Certified Electromagnetic Compatibility Engineer

J. S. Hicks
Member, Institute of Electrical and Electronics Engircers
Member, Phi Kappa Phi
Member, Sigma Pi Sigma

M. S. Hileman
Member, Instrument Society of America
Member, Eta Kappa Nu
Member, Tau Beta Pi

B. S. Hoftheins

Invited Paper: “Development of Simplified Sensor Arrays and Neural Networks for
Application-Specific Instruments,” Barbara S. Hoffheins and Robert J. Lauf, The Pittsburgh
Conference, Chicago, March 4-8, 1991 (Abstract 252)

Invited Paper: “Performance of Simplified Chemical Sensor Arrays in a Neural Network-
Based Analytical Instrument,” B. S. Hoffheins and R. J. Lauf, Analusis 20, 201-207
(1992), Elsevier, Paris

Invited Paper: “Neural Nets ‘Capture’ Fuel Identities,” B. S. Hoffheins and R. J. Lauf,
WATTec, Knoxville, Tenn,, February 1992

R & D 100 Award, “Rapid Fuel Analyzer,” Barbara S. Hoffheins and Robert J. Lauf

Patent Applications: “Solid State Electrochemical pH Sensor,” R. J. Lauf, B. S. Hoffheins,
and D. A. Costanzo; “Rapid Analysis Instrumentation for Aviation and Motor Fuels,”
B. S. Hoffheins and R. J. Lauf

M. A. Hunt
Member, Institute of Electrical and Electronics Engineers
Member, Society of Photo-Optical Instrumentation Engineers
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J. O. Hylton
Member, Instrument Society of America

K. W, Hylton
Member, Phi Kappa Phi
Member, Instrument Society of America
Member, Society of Photo-Optical Instrumentation Engineers
Invited Paper: “Robust Automated Inventory Control Through Computer Integrated
Robotics,” WATTec, Knoxville, Tenn., February 1991

J. M. Jansen, Jr.

Member, Institute of Electrical and Electronics Engineers

Member, IEEE Computer Society

Member, IEEE Subcommittee on Real-Time Systems

Member, Kappa Mu Epsilon

Member, Phi Kappa Phi

Member, Sigma Pi Sigma

Awards: “Small Business Advocate of the Year, MMESI, 1990”; “Human Resource
Development Award, 1991, National Management Association; Significant Event
Award, 1990; “Advances in the Acquisition and Analysis of Acoustic Signals”

W. B. Jatko
Member Golden Key Society
Member, Society of Motion Picture and Television Engineers
Member, Eta Kappa Nu
Member, Phi Eta Sigma
Member, Phi Kappa Phi
Member, Tau Beta Pi
Inductee, Alumni Hall of Fame, Alabama College System, 1990

E. B. Johnson
Fellow, American Nuclear Society; Member, Publications Steering Committee;
Member, ANS Standards Committee; Member and Secretary, Standards

Subcommittee 8, Fissionable Materials Outside Reactors; Member and Secretary, Standards

Consensus Committee N16, Nuclear Criticality Safety; Member, Standards
Subcommittee 1, Performance of Critical Experiments
Member, Special Program Committee, ANS Nuclear Criticality Safety Division
Member, American Physical Society
Member, New York Academy of Sciences
Member, Sigma Xi
Administrative Judge, NRC Atomic Safety and Licensing Board Panel
Member, ORNL Reactor Operations Review Committee
Co-op Coordinator, 1&C Division

T. P. Karnowski
Member, Institute of Electrical and Electronics Engineers
Member, Tau Beta Pi
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E. J. Kennedy
Member, Institute of Electrical and Electronics Engineers
Reviewer for 1991 and 1992 December issue on Nuclear and Space Radiation Effects, to be
published in IEEE Trans. on Nucl. Science
Book Chapter: “Some Practical Aspects of SPICE Modeling for Analog Circuits,” in Analog
Circuit Design: Art, Science and Personalities, Jim Williams (ed.), Butterworth-
Heinemann Co., Stoneham, MA, 1991

S. W. Kercel
Senior Member, Institute of Electrical and Electronics Engineers

S. M. Killough
Member, Institute of Electrical and Electronics Engineers

R. A. Kisner

Registered Professional Engineer

Member, Babcock & Wilcox Owners Group Advanced Central System Task Force Advisory
Panel

Member, ANS/IEEE working group for revising ANS-7-4.3.2/IEEE WG 6.4, “Application
Criteria for Programmable Digital Computer Systems in Safety Systems of Nuclear Power
Generating Stations”

Member, ORAU Traveling Lecture Program

Reviewer, IEEE Transactions on Nuclear Scienca

K. Korsah
Member, American Nuclear Society
Member, Institute of Electrical and Electronics Engineers
Invited Paper: “Environmental Qualification and Functional Issues for Microprocessor-Based
Reactor Protection Systems,” Kofi Korsah, Roger Kisner, and Richard T. Wood, 20th
Water Reactor Safety Information Meeting, Qctober 21-23, 1992

R. C. Kryter

Member, American Nuclear Society

Member, ASME Standard-Preparation Subgroup on LWR Loose-Part Monitoring and
Diagnostics (Part 12)

Member, Phi Beta Kappa

Member, Sigma Pi Sigma

Invited Paper: “Inservice Diagnostics for Solenoid-Operated Valves,” Second NRC/ASME
Symposium on Pump and Valve Testing, Washington, D.C., July 21-23, 1992

Member, DOE Atmospheric Radiation Measurement Program “Science Team”

Member, IEEE Nuclear Power Engineering Committee, Working Group 3.3, “Maintenance
Good Practices”

Co-Chairman, Sixth Specialists’ Meeting on Reactor Noise (SMORN V1), Gatlinburg, Tenn.,
May 19-24, 1991

C. W. Kunselman
Senior Member, Instrument Society of America
Member, Institute of Certification of Engineering Technicians
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T. A. Lewis

Member, Institute of Electrical and Electronics Engineers

Member, Accelerators and Radiation Sources Review Committee

Invited Paper: “Mass Spectrometry Studies of the Ionization of Large Organic Molecules by
Slow Positrons,” L. D. Hulett, Jr., D. L. Donohue, G. L. Glish, S. A. McLuckey, and
T. A. Lewis, pp. 273-280 in Proceedings of the 9th International Conference on
Positron Annihilation, Szombathely, Hungary, Aug. 26-31, 1991, Ashgate Publishing
Co., Inc., Brookfield, Ver., 1992,

Invited Paper: “Intense Monoenergetic Positron Beam Production and Applications at Oak
Ridge National Laboratory,” L. D. Hulett, Jr., D. L. Donohue, T. A. Lewis, J. B. Hayter,
F.J. Peretz, B. H. Montgomery, and A. K. Misra, pp. 7-19 in Proceedings of the
JAERI Workshop on Positron Spectroscopy, Tokyo, Feb. 28-March 1, 1991, JAER],
Tokyo, 1991.

R.F. Lind
Member, American Society of Mechanical Engineers
Registered Professional Engineer

J. M. Madison
Member, Tau Beta Pi

W. W. Manges
Member, Institute of Electrical and Electronics Engineers
Member, IEEE Computer Society; Awards Chairman, Oak Ridge Section
Registered Professional Engineer (inactive)

J. March-Leuba
Member, American Nuclear Society; Member, Thermohydraulics Division Program Committee
Member, Technical Program Committee, National Heat Transfers Conference
Member, Advisors Committee, International Symposium on Instabilities in Multiphase Flows,
May 1992, Rouen, France
Reviewer, Nuclear Science and Engineering
Reviewer, Annals of Nuclear Energy
Reviewer, Nuclear Technology
Reviewer, IEEE Transactions on Nuclear Science
Reviewer, Nuclear Engineering and Design

L. C. Maxey
Member, Institute of Electrical and Electronics Engineers
Member, Instrument Society of America
Member, Society of Photo-Optical Instrumentation Engineers
Member, Eta Kappa Nu
Member, Tau Beta Pi
Member, Phi Kappa Phi

D. W. McDonald
Member, Institute of Electrical and Electronics Engineers
Member, Eta Kappa Nu
Member, American Association for the Advancement of Science
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S. A. McElhaney
Member, American Physical Society
Member, Sigma Pi Sigma

J. A. McEvers
Member, Institute of Electrical and Electronics Engineers
Member, IEEE Automatic Controls Society
Member, IEEE Computer Society
Member, Society of Manufacturing Engineers

D. E. McMillan
Member, IEEE Computer Society

J. T. Mihalczo
Fellow, American Nuclear Society
Professor, Nuclear Engineering Department, The University of Tennessee, Knoxville
Member, Radiation Detection Review Panel, Office of Arms Control, DOE

D. R. Miller
Senior Member, Instrument Society of America; Chairman, Oak Ridge Section, Standards and
Practices Committee
Member, American Institute of Plant Engineers
Member, Energy Systems Nonexempt Review Committee
Member, I&C Division Long-Range Planning Committee
Member, I&C Division Management Support Team for Females
Chairman, Program Committee, National Management Association, Energy Systems Chapter
Chairman, Energy Systems Predictive Maintgnance Policy Committee
Member, Energy Systems Central Maintenance Managers’ Committee

G. N. Miller
Member, Institute of Electrical and Electroni¢s Engineers
Member, Instrument Society of America; Director, Test Measurement Division;
Associate Director, Aerospace Industries Division; Vice President, Local Section
Member of Executive Board for Instrument Society of America
Member, Eta Kappa Nu
Member, Omicron Delta Kappa
Member, Pi Mu Epsilon
Member, Tau Beta Pi
Member, Engineer’s Council
Registered Professional Engineer

M. R. Moore
Member, Institute of Electrical and Electronics Engineers

A. C. Morris, Jr.
Member, Institute of Electrical and Electronics Engineers
Registered Professional Engineer State of Tennessee

J. A. Mullens
Member, ORNL Scientific and Technical Computing Technical Advisory Committee
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J. K. Munro, Jr.
. Member, American Mathematical Society
Member, American Physical Society
Member, IEEE Computer Society
. Member, Society for Industrial and Applied Mathematics
Invited Paper: *“Verification and Validation of Control System Software,” J. K. Munro, Jr.,
R. A. Kisner, and S. C. Bhatt, American Power Conference, April 29-May 1,
Chicago, 111
Invited Paper: “Verification and Validation Guidelines for Control System Software,”
J. K. Munro, Jr,, R. A. Kisner, and S. C. Bhatt, EPRI Workshop on Methodol: gies,
Tools, and Standards for Cost-Effective, Reliable Software Verification and Validation,
August 7-9, 1991, Chicago, Ill.

V. K. Pare
Member, American Nuclear Society
Member, American Physical Society
Member, Institute of Electrical and Electronics Engineers

J. A. Ray
Member, Institute of Electrical and Electronics Engineers
Member, ORNL Electrical Safety Committee

C. J. Remenyik
Member Sigma Xi; Member, Admissions Committee; Member, Nominating Committee

C. W. Ricker

Member, American Nuclear Society

Member, American Physical Society

Member, Phi Beta Kappa

Member, Sigma Pi Sigma

Member, Sigma Xi

U.S. Member representing ORNL on the American Institute in Taiwan/ Coordination
Council for North American Affairs Joint Standing Committee on Civil Nuclear
Cooperation

F. R. Ruppel
Senior Member, Instrument Society of America; President, Oak Ridge Section, 1990
Member, American Institute of Chemical Engineers, Computing and Systems Technology
Division

D. A. Schoenwald
Member, Institute of Electrical and Electronics Engineers
Member, Eta Kappa Nu
Member, Tau Beta Pi
Ph.D., Ohio State University, June 1992

) G. K. Schulze
Member, Eta Kappa Nu
Member, Phi Eta Sigma
Member, U.S. NIM-CAMAC Committee
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R. L. Shepard
Senior Member, Instrument Society of America; Lecturer on Thermometry (short courses);
Member, Committee SP.67.06 on Condition Monitoring
Fellow, American Society for Testing and Materials; Membership Secretary
Member, Sigma Xi

A. A. Shourbaji
Senior Member, Instrument Society of America

M. L. Simpson
Member, Institute of Electrical and Electronics Engineers
Member, Society of Photo-Optical Instrumentation Engineers
Member, Technical Association of the Graphic Arts

D. N. Sitter
Member, Institute of Electrical and Electronics Engineers
Member, Optical Society of America
Member, Society of Photo-Optical Instrumentation Engineers
Member, Phi Kappa Phi
Ph.D., Electrical Engineering, Georgia Institute of Technology, 1991

C. A. Smith
Technical Advisor, PIP Committee on Alternative Video Formats

O. L. Smith
Member, Sigma Xi
Member, Martin Marietta Energy Systems Inventors’ Forum

S. F. Smith
Member, Eta Kappa Nu
Member, Tau Beta Pi
Invited Paper: “Advanced Techniques in Current Signature Analysis,” S. F. Smith
and K. N. Castleberry, pp. 263-75 in Proceedings of the 46th Meeting of the Mechanical
Failures Prevention Group, Vibration Institute, Willowbrook, IIl., 1992

C. T. Stansberry
Senior Member, Instrument Society of America
Member, American Society for Training and Development
Member, Iota Lambda Sigma
Member, National Management Association, Energy Systems Chapter
Member, National Society for Performance and Instruction, East Tennessee Chapter
Member, Association for Supervision and Curriculum Development
Member, Oak Ridge Chamber of Commerce
Chairman, Maintenance Management Committee—DOE Facilities
Chairman, MAJIC Steering Committee
Member, Martin Marietta Energy Systems Training Committee Subcommittee on
Maintenance Training
Chairman, ORNL Labor-Management Issues—Action Committee
Member, Martin Marietta Energy Systems Maintenance Information Meeting
Member, RRD Curriculum Review Committee
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P. A. Tapp
. Member, Institute of Electrical and Electronics Engineers
Member, IEEE Control Systems Society
Senior Member, Instrument Society of America; Vice President, Oak Ridge Section
. Member, Eta Kappa Nu
Member, Tau Beta Pi
Invited Paper: “Emerging Advanced Contrcl Technologies,” WATTec '91, 18th Annual
Technical Conference and Exhibition, The Technical Professional: Staying Current/
Staying Competitive, Knoxville, Tennessee, February 19-22, 1991

R. M. Tate
Member, Institute of Electrical and Electronics Engineers
Member, Instrument Society of America
Member, Eta Kappa Nu
Member, Tau Beta Pi
Member, Phi Kappa Phi
Registered Professional Engineer

L. H. Thacker
Member, Phi Beta Kappa
Member, ORNL Laser Safety Committee

R. A. Todd
Member, Institute of Electrical and Electronics Engineers
Participant, GEM Collaboration of the SSC
Participant, Silicon Electromagnetic Calorimeter Collaboration
Registered Professional Engineer

- R. W. Tucker, Jr.
Senior Member, Instrument Society of America

B. R. Upadhyaya
Senior Member, Institute of Electrical apd Electronics Engineers; Liaison Representative,
IEEE Control Systems Society Technical Activities Board on Energy
Senior Member, Instrument Society of Amaerica
Member, American Nuclear Society; Member, Book Publishing Committee
Member, American Physical Society
Member, American Society for Engineering Education
Registered Professional Engineer
Reviewer, Automatica, Journal of the International Federation of Automatic Control
Reviewer, IEEE Transactions on Automatic Control
Reviewer, IEEE Transactions on Systems, Man and Cybernetics
Reviewer, IEEE Transaction on Neural Networks
Reviewer, Nuclear Science and Engineering
Reviewer, Nuclear Technology
Reviewer, National Science Foundation

° R. A. Vines
Meber, Instrument Society of America

R
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B. R. Whitus
Member, Institute of Electrical and Electronics Engineers
Member, Instrument Society of America
Member, Eta Kappa Nu

R. T. Wood
Member, Phi Eta Sigma
Member, Phi Kappa Phi
Member, Tau Beta Pi
Member, ASME Standard-Preparation Subgroup on Internals (Heat Exchangers)

R. W. Wysor
Member, Gamma Beta Phi
Member, Phi Eta Sigma
Member, Phi Kappi Phi
Member, Pi Tau Sigma
Member, Tau Beta Pi
Engineer in Training License

W. D. Zuehsow
Member, Institute of Electrical and Electronics Engineers
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Division Organization Charts 51

LEGEND
«. ... .DUAL CAPACITY
pt). .. PART-TIME EMPLOYEE
c). CONSULTANT or CONTRACTOR

UTKpt) UNIV. of TENNESSEE PART-TIMZ
UTKe).  UNIV. of TENNESSEE CONTRAC!

FMD). . FINANCE AND MATERIALS DIVISION
Qn) QUALITY DEPARTMENT

ETD). . .ENGINEERING TECHNOLOGY DIVISION
ORAU). .OAK RIDGE ASSOCIATED UNIVERSITIES

REACTOR SYSTEMS
D. N. FRY, SECTION HEAD

D. L. RANDALL
K. J. McINTYRE
L. H. SPARKS (pt)
K. D. YOUNG

SURVEILLANCE AND
DIAGNOSTIC METHODS

ADVANCED MEASUREMENTS

N. E. CLAPP «

. BLAKEMAN
DAMIANO

. IBN-KHAYAT (UTKc)
KORSAH

. MULLENS

NYPAVER

. PEREZ (UTKpt)
PHILLIPS

SMITH
. UPADHYAYA (UTKpt)
. WOOD

BWOrBO-RTOM
—amgpms_)' N O

C. W. RICKER =

. AGOURIDIS

. BLALOCK (UTKpt)
FALTER »

. FOX

. GAYLE

, JOHNSON »

. MIHALCZO

. MILLER (UTKpt)
PARE'

. ROBERTS (UTKpt)
. THACKER
. WILLIAMS

LT EMADBOHO
PIcxMAmLco<O

PROGRAM MANAGERS

ACCOUSTIC INSTRUMENTATION
RESEARCH & DEVELOPMENT
PROGRAM

C. M. SMITH »
ADVANCED CONTROLS
PROGRAM (ACP)

C. R. BRITTAIN «
ADVANCED INSTRUMENTATION
PROGRAMS

R. L. SHEPARD
AIT/CCNAA COOPERATIVE
PROGRAM

C. W. RICKER «
EPRI/DOE COOPERATIVE
RESEARCH PROGRAM

C. R. BRITTAIN «
FEDERAL EMERGENCY
MANAGEMENT AGENCY
PROGRAMS (FEMA)

M. E. BUCHANAN »

NRC 1&C RESEARCH
PROGRAMS
R. C. KRYTER «
UTILITY POWER PLANT
CONTROL PROGRAMS
T. L. WILSON =

RESEARCH REACTORS
DESIGN _AND SUPPORT

M. E. BUCHANAN «

. ASQUITH
BATTLE =
CLARK

GEHL
MARCH-LEUBA
. MORELOCK

. MUSROCK

RAY

SMITH

CETALPARO
ZrPpn0o ormw

SPECIAL ASSIGNMENTS

DYNAMIC ANALYSIS
AND PLANT CONTROL

S. J. BALL

ABDALLA (CRAU)
. BRITTAIN »
. MUNRO
. MURPHY
. SMITH
. SWAIL
. WILSON «

HmOOs0X
rXrmXzx

ADVANCED NEUTRON SOQURCE
J. L. ANDERSON
R. E. BATTLE «

GLOBAL CHANGE STUDIES
R. C. KRYTER =

HUMAN GENOME PROJECT
J. B. DAVIDSON

RSS QA COORDINATOR
E. B. JOHNSON »

RESEARCH REACTOR 1&C
SUPPORT

M. E. BUCHANAN «

WASTE MANAGEMENT R&D
D. D. FALTER *

DIAGNOSTIC ENGINEERING

DEVELOPMENT CENTER

N. E. CLAPP
R. M. SCHILLING (ETD)
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RESEARCH INSTRUMENTS
H. R. BRASHEAR s, SECTION HEAD

N, J. HENSLEY
L. D. ANTHONY
M. A. BYRD
M. A. PHIPPS

COMPUTER SYSTEMS

ACCELERATOR PHYSICS DEVELOPMENT
G. K. SCHULZE E. MADDEN
J. L. BLANKENSHIP (c) B. S. HOFFHEINS
N. W. HILL (¢ S. R. MADDOX
R. W. INGLE (o) J. M. MADISON
T A LEWIS D. E. McMILLAN
. H. TODD (c) C. R. MITCHELL
J. W. REYNOLDS
R. T. ROSEBERRY #
D. E. SMITH
G. W. TURNER
R. f. VANDERMOLEN
ELECTRONIC SYSTEMS
DEVELOPMENT
C. H. NOWLIN ELECTRO~OPTICS TECHNOLOGY
g. :l gIBLTEL EBERR M. L. SIMPSON
. N. CAS Y
R 1. ORUTCHER D. P. HUTCHINSON
L. C. MAXEY »
W HOLMES T L SPRATLIN
E. J. KENNEDY (UTKpt) - b
J. A. MOORE
;. g gamﬁm (LTKe)
. B MECHANICAL SYSTEMS
C. W. SOHNS DEVELOPMENT
G, W. ALLIN »
C. A HAHS »
TECHNICAL DESIGN MONOUTHIC SYSTEMS
AND_GRAPHICS DEVELOPMENT
G. W. ALLIN, ACTING + G. T. ALLEY «
R. E. COOPER D. W. BOULDIN (UTKc)
K. F. CUTSHAW C. L BRITTON
M. D. CUTSHAW W. L. BRYAN »
R. W. JONES M. S. EMERY
E. C. KEITH » M. N. ERICSON
R. A. MAPLES K. G. FALTER
S. L. SHELTON D. F. NEWPORT (UTKpt)
S. A. SHUGART R. A. TODD
T. R. SUBICH A. L. WINTENBERG
J. C. TURNER

RESEARCH INSTRUMENT
MAINTENANCE

C. W, KUNSELMAN «

PROGRAM MANAGERS

RELATIVISTIC HEAVY [ON SENSOR SYSTEMS
COLLIDER (RHIC) DEVELOPMENT
G. T. ALLEY M. L. BAUER
MODULAR ELECTROMAGNETIC M. M. CHILES
LEVITATOR C E FOMER
. A, MC
oA aE X, € MorRis
A C
LEGEND NAVY RADIAC DEVELOPMENT J A, RAMSEY
K. 5. FALTER K. G. YOUNG
. ... .DUAL CAPACITY SUPERCONDUCTOR
pt). ... PART-TIME EMPLOYEE SUPERCOLLIDER SPECIAL ASSIGNMENTS
c). ... .CONSULTANT or CONTRACTOR W R, BRASHEAR <
UTKpt). .UNIV. of TENNESSEE PART-TIME C HEALTH PHYSICS
UTKe). .UNIV. of TENNESSEE CONTRACT COASTAL SYSTEM STATION INSTRUMENTATION ENGINEERING

ETD). . .ENGINEERING TECHNOLOGY DIVISION W. L BRYAN W. L BRYAN »

' ' I [ o " o oo n ' o . i I TR N T . peo o



Division Organization Charts 53

MEASUREMENT & CONTROLS
. ENGINEERING

D. W. McDONALD, SECTION HEAD

L. A. LIVELY
) C. S. DEATON J. D, HILL
d K. J. GLENN N. O. PATTERSON

R. A. HARRELSON C. N. STRANDBERG

SYSTEMS AND CONTROL ADVANCED AUTOMATION

TECHNOLGGY SYSTEMS DEVELOPMENT
J. E. HARDY S. S. GOULD «
R. A. ABSTON A. H. ANDERSON,Jr.
C. L. CARNAL (pt) D. S. BROPHY
J. A, HAWK R. M. CHILDS
J. S, HICKS R. L. DURALL
R. E. HUTCHENS F. R. GIBSCN
P. WM. RATHKE J. M. HEIDLE (YCP)
F. R, RUPPEL K. W. HYLTON
A. A. SHOURBAUJI E. C. KE{THe
D. A. TREECE R. F. LIND
C. A. MOSSMAN (c)
A. G. ROBERTS
0. A. SCHOENWALD
K. J. ?Cg;T
P. A. TA
ADVANCED COMPUTATION
N R. W. TUCKER, Sr. (c)
AND MACHINE VISION B R. WHITUS
K. W. TOBIN R. W. WYSOR
G. 0. ALLGOOD
W. B. DRESS
g g E?.E?;ON ELECTROMAGNETIC TECHNOLOGY
J. S. GODDARD,Jr.
W. B. JATKO R. A HESS

REAL~TIME COMP. SYSTEMS

J. M. JANSEN,Jr.

. BENTZ
. BOMAR (UTSIpt)
. BREEDING

. CAGLE (UTK)

. CLAYTON o

. GLASSELL

. KARNOWSKI

. KOCH (UTKpt)

. LOVELACE

. MANGES *

. TATE
. WETHERINGTON,Jr.
WYSOR

EXOPENOACODCED
OXATEOWOHA~MxED

. ZUEHSOW

VITWN-TVTT
ExEXT00X

. BEETS

EWING «

. GAILEY
. GOOGE (pt)
. KERCEL

MOORE
. ROCHELLE (UTKpt)
THOMAS

INSTRUMENT DEVELOPMENT

PROJECT MANAGERS

RAZT %
nzZzAnET

J. A, MCEVERS »

. ANDREWS »

. HALLIWELL

. S. HILEMAN =
. HUTTON

. NODINE

. WEAVER

MEASUREMENT RESEARCH

J. 0. HYLTON »
G. 0. ALLGOOD cecv M. H. COOPER (c)
D. A. CLAYTON o gssg E % ‘L‘Yc%ﬁé ©
S. S. GOULD ¢ Y-12 UPGRA . D.

LEGEND J. 0. HYLTON o MODIL T. . McINTYRE

W. W. MANGES Lce T. E. McKNIGHT
R. W. TUCKER,Jr, » FBI PROG. v F«‘é‘ﬁ?ﬁ%‘ ((;3)
G. R. WETHERINGTON, Jr.sAMFIP G J REMEN

. DUAL CAPACITY £ R TAPP

pt) . PART-TIME EMPLOYEE

c) . CONSULTANT or CONTRACTOR

DTS UNIV. of TENNESSEE CONTRACT SPECIAL ASSIGRMENTS SO e Sy |
c . 0 X

UTSIpt) UNIV. of TENNESSEE SPACE INST. PART-TIME | CHIEF SCIERTIST N WILLER

YCP) = .COMPUTER APPLICATIONS, MMES ENG'G o BUS! AGER N 1 ANDREWS o

ORAU). OAK RIDGE ASSQCIATED UNIVERSITIES SECTCI_O’;L%UA%%SS MAN R A NGTONI. »
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TECHNICAL SUPPORT DEPARTMENT
D. R. MILLER, DEPARTMENT HEAD

P. J. WILKERSON

I N ]
PROCESS & ENVIRONMENTAL COMMUNICATION & DATA
INSTRUMENTATION | aommistranive semvices INSTRUMENTATION
8. P. ADKISSON i I C. T. STANSBERRY » C. W. KUNSELNAN »
L J
PROCESS INSTRUMENT MAINT. SYSTEM OEVELOPMENT CONPUTER MAINTENANCE T ANE
| SECURITY MAINTENANCE __
R. A. VINES S._ M. 00OM R. P. ROSENBAUM 8 H. C. FORD
M. €. BOREN K. H. PATE G. D. INMAN #
; (::. JONES D. W. VALENTINE C. A SMITH
D G R IOGE TRAINING AND PROCEDURES TFCHNICIANS TECHNICIANS
E. F. JACKSON
€ S. BOLCE D. R. ENGLAND
TETNLC‘;":EL J. H. RAMSEY 3 L FINCHUM 2 B Gouse
L E BASLER N. R. KURTZ 0. L HOLTZCLAW
R. J. BRANNON J. G, McCARTER R. K. HOPSON
A. W. DUVAL J. M. PALMER M. W, JESSIE
D. W. JONES PLANNING AND ANALYSIS D. W. SLUSS R L s&cgsu
L0 LAAM D. R. SMELCER € G. ROSE
; J. E. STOOKSBURY
R. D. LIVELY U 0. STMES
K N one D. B. VALENTINE
E L REED P:nrofw? s‘mmmns T A
J T TROTTER I e ORMAN G, A MAINTENANCE
A J MILLET C. W. TOMPKINS
G. F. GRUBBS g. J\'l fihl&EggD ELECTRONIC FABRICATION
7 J. H. JOHNSON L J,
ENVIRONMENTAL AND .
RADIATION MONITORING T. A KEEBLE B STaNEgRO C. R. CINNAMON
MAINTENANCE T C. W. REED
8. L. CARPENTER TECHNICIANS K. E. WRIGHT
R. E. GALLAHER RESEARCH SUPPORT T.  BAILEY TECHNICIANS
TECHNICIANS M. L DAY
. P. BLEDSOE R. P. EFFLER D. A. DENNING M A RO TER
. P A 4 BEAL D. A DENNIS G b SR
J. C. BROWN - #o W. A GORMAN . S
V. G. HAYMON R. J. BRADFORD S 4 HENLEY J4 €. COX
B, G. HUMAN H & BRUH%R T 3 KARAUS K. W. DRESCHER
4 . Sthcos V. becin ¥, E. KOHLRIESER 5. B orNson
T. E. SWABE J. L MOORE T R. PARHAN C. J. KEATHLEY
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