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Staff electrical engineer, Optical Systems Division of Government Systems 

Special Qualifications 

Strong background in radar system design and supervision. 

Experience 

A-l. 

1963-Present: Itek Corporation. Signal processing of video and radar information. 

1961-1963: RCA, Aerospace Communications and Control Division, Burlington, 
Massachusetts. Senior member of the technical staff and lead engineer on a pro­
gram to develop a guidance coupler for a satellite program, a program to develop 
and electronic countermeasures analyzer, and a program to provide an integrated 
air traffic control tower for the AN/TSQ-47 System. 

1960-1961: Sylvania Corporation, Waltham, Massachusetts. Directed project on 
theAN/MPQ-32 Radar System Track Signal Processor; designed the range servo­
system and target detection circuitry. 

1954-1960: RCA, Moorestown, New Jersey. Project engineer involved in the de­
sign of ranging systems for precision radar tracking systems. These included the 
AN/FPS-16, BMEWS, and Tradex systems. Areas of interest were range tracking, 
target detection and acquisition, and synchronization equipment design. 

Education 

B.S. in electrical engineering, University of Massachusetts, 1954. 
Graduate study at the University of Pennsylvania and Northeastern University. 

Associations 

Institute of Electrical and Electronics Engineers 
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NORMAN S. GORALNICK 
Electrical engineer, Advanced Programs Branch of Optical Systems Division 

Special Qualifications 

Design of control and pulse circuitry using transistor and semiconductor techniques. 

Experience 

1958-Present: Itek Corporation. DeSign of systems involving extensive use of 
semiconductor logic. Formerly, worked on control circuitry in the electrical 
design of viewers. 

Education 

B. S. in electrical engineering, Tufts University, 1958. 
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ROBERT S. HILBERT 
Senior photo-optical engineer, Optical Design Department 

Special Qualifications 

Lens design, optical shop techniques. 

Experience 

1963-Present: Itek Corporation. Lens designer. Responsible for the optical de­
sign and analysis of a variety of lens systems. Specific types of lenses worked 
on include: catadioptric, wide angle, ultraviolet, wide spectrum, and copying lenses. 

1962-1963: Institute of Optics, University of Rochester. Lens deSigner and gradu­
ate work towards Master's degree. 

Summer 1962: University of Rochester. Lens deSigner. 

Summer 1961: The Perkin-Elmer Co., Inc., Danbury, Connecticut. Optical engineer. 

1959-1960: Itek Corporation. Precision optician. 

Summer 1958: Frank Cooke, North Brookfield, Massachusetts. Optical technician. 

Education 

B.S. in optics, University of Rochester, 1962. 
M.S. in optics, University of Rochester, 1964. 

Associations 

Optical Society of America. 

Publications 

Master's theSiS, A Study of Catadioptric Systems; coauthor, R. E. Hopkins, Univer­
sity of Rochester volume on Optical Design of Mirror Systems, 1962. 

Awards 

American Optical Fellow, University of Rochester, 1962. 
Future Scientist of America (for cycloramic camera design), 1957. 
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Manager, Environmental Laboratory of Government Systems 

Special Qualifications 

A-4 

Environmental testing of electromechanical-optical systems and components; 
organization and direction of environmental facilities. 

Experience 

1958-Present: Itek Corporation. Responsible for the scheduling, supervision, and 
conduct of all tests performed in the Environmental Laboratory, the design of han­
dling equipment used in testing, and the preparation of all test procedures and re­
ports. 

1957 -1958: Avco Manufacturing Corp., Wilmington, Massachusetts. Mechanical 
engineer. Conducted complex tests, prepared test reports, supervised technicians 
and engineers, and worked with personnel outside the company. 

1955-1957: White Sands Proving Ground, New Mexico. Mechanical and Ordnance 
engineer. Designed and wrote specifications for instruments and shop fabrications 
required for ballistic measurements. Performed duties assigned in the fields 
of mechanical engineering testing. Developed test procedures, e.g., operational 
reliability and environmental tests. Arranged for data reduction. Analyzed and 
evaluated data to determine performance of equipment under test. Had project 
assignment to test missiles, missile components, and associated equipment for 
vibration, stress, strain, ruggedness and transportation. Prepared reports, sched­
uled work, and supervised engineers and technicians. 

Education 

B.S. in mechanical engineering, New Mexico State University, 1954. 

Associations 

Pi Tau Sigma, Sigma Tau. 
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FREDERICK C. MACNEIL 
Optical engineer, Engineering Branch of Government Systems 

Special Qualifications 

Research and development of electro-optical systems. 

Experience 

1963-Present: Itek Corporation. Performing analytical research applicable to 
laser receiving systems. 

1958-1963: Radio Corporation of America, Burlington, Massachusetts. Engineer­
ing scientist. Participated in the development of airborne infrared warning sys­
tems, trackers, radiometers, missile seekers, and reconnaissance systems as 
well as other visible and ultraviolet design programs. 

1951-1958: Baird-Atomic, Inc., Cambridge, Massachusetts. Senior optical en­
gineer. Participated in research and development of infrared trackers, analyzers, 
visible star trackers, and visible and infrared spectroscopic instrumentation. 

Education 

B.S. in physics, Boston College, 1951. 
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FRANCIS J. MADDEN 
Staff engineer, Projects Department of Optical Systems Division of 
Government Systems 

Special Qualifications 

A - 6 

System R&D engineering on panoramic cameras and special ohoto- optical systems. 

ExPerience 

1958- Present: Itek Corporation. Responsible for the system design and engineer­
ing coordination of a photo- optical program. 

1951-1958: Mechanical engineer, Boston University Physical Research Labora­
tories, Boston, Massachusetts. Designed pressurized containers to carry elec­
tronic instrumentation used in upper atmosphere research. Designed a synchro­
nized, three- motion picture camera array which provided lOO-percent film 
coverage of any event. Designed an armored, five- channel recording galvanome­
ter and special parachute swivel bolt which, through a series of slip rings, carried 
information from strain gauges in the parachute webbing to the recording galvanom­
eter. Designed two lens-polishing tables, and the mechanical components for a 
six-inch interferometer. "Project engineer, development and testing of a twin 
metrogon lens camera. Designed a 240-inch, fllO mirror camera and the same 
system scaled down to a 75-inch focal length. Project engineer, development of 
a system for obtaining accurate geodetic references. Project engineer, design 
of equipment necessary for the study of an airborne camera of high resolution with 
minimum mass. Project engineer, design and development of feasibility model of 
HYAC 1. Designed a lOO-inch, f/16 infrared camera. Former instructor in physics, 
Boston University College of Liberal Arts. Former lecturer in basic engineering 
thermodynamics, Boston University College of Industrial Technology. 

Education 

B.S. in mechanical engineering, Northeastern University, 1951. 

Patents 

One patent pending. 
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Supervisor, Optical Products Section, Applied Optics Department 
of Government Systems 

Special Qualifications 

A - 7 

Development of optical testing techniques as they apply to flat, spherical, and 
parabolic mirrors; development of design and fabrication techniques on lightweight 
metal mirrors; evaluation of optical systems by means of photo and optical tests. 

Experience 

1958-Present: Itek Corporation. Overall supervision of optical testing, assembly, 
fabrication, and experimental groups. Direct responsibility on contract AF33 (616) 
8426 (Environmental Effects on Large Optics) for procurement, fabrication, test, 
and acceptance of all optical components. Development work on metal mirrors for 
this and other programs. Performed quality degradation studies on aerial photo­
graphs to determine effect of film and scale factors. Designed prism for special 
camera installation. Performed quality performance tests on specialized photo­
graphic windowso 

1953-1958: Pratt and Whitney, East Hartford, Connecticut. Test and photographic 
engineer. Tested materials and performed heat transfer work on nuclear propul­
sion systems. Applied photography and optics to engineering problems. Designed 
photography laboratory. Worked with high speed, multiple flash, time lapse, and 
motion picture photography. 

1951-1953: Boston University Physical Research Laboratories, Boston, Massa­
chusetts. Research assistant. Tested cameras, optical g1ass, and optical instru­
ments photographically and optically. 

Education 

B. S. in engineering physics, University of Maine, 1951. 

Associations 

Sigma Pi Sigma; Optical SOCiety of America. 

Publications 

Paper on lightweight metal mirrors (for internal use). 
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EDWARD p. MORSE 
Manager, Engineering Branch of Operations of Government Systems 

Special Qualifications 

Design and development of electronic equipment (including servomechanisms) for 
reconnaissance systems, high speed photographic processing, telemetry tracking 
radiometric receivers, navigation systems, infrared tracking, and radar trainers. 

Experience 

1959-1961 and 1962-Present: Itek Corporation. Chief electrical engineer. Re­
sponsible for electrical and electronic system design of high acuity camera sys­
tems. Staff engineer, responsible for the electronic development of high speed 
photographic processors. Manager of in-house development on electrostatic 
vidicon cameras and signal processing techniques. 

1961-1962: Ewen Knight Corp., Natick, Massachusetts_ Manager of electrical 
research. Responsible for an engineering department involved in the development 
of microwave receiver and s-band telemetry tracking systems. 

1954-1959: Nortronics (formerly Detroit Controls), Norwood, Massachusetts. 
Project manager on Polaris submarine radiometric sextant. Responsible for a 
project to develop a sun-moon tracking system using microwave radiometers. 
Formerly, chief electrical engineer. Responsible for electronic and servo design 
on type II periscope, MK104-6-axis coordinate converter, mark II Regulus plotting 
system, F102-F-106 rate-stabilization system, mark IV stable platform. 

1952-1954: Photoswitch Inc., Cambridge, Massachusetts. Engineer. Responsible 
for circuit design for developmental model infrared tracking system. 

1951-1952: American Machine and Foundry Co., Boston, Massachusetts. Engineer. 
Ultrasonic development for radar simulation used in radar trainers. 

Education 

B.S. in electrical engineering, Tufts University, 1951. 
Near completion of M.S. in electrical engineering, Northeastern University. 

Patents 

Electromagnetic regulator, 1958. 
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CAL VlN S. MORSER 
Chief mechanical engineer, Engineering Branch of Government Systems 

Special Qualifications 

Engineering program management; design and development of navigation systems, 
tracking mounts and systems, hydrostatic bearings and fluid flow controls. 

Experience 

1963- Present: Itek Corporation. Chief mechanical engineer. 

1955-1963: Marine Equipment Department, Nortronics Division, Northrop Corp­
oration, Needham, Massachusetts. Program manager and chief engineer for the 
design, development, and production of a precision celestial tracking periscope 
drive system, and a submersible radiometric sextant, both for use in the Polaris 
submarine navigation system. Design of large precision tracking mounts, hydro­
static bearings, and control valves for nuclear reactors. 

1954-1955: Schlage Lock Company, San Francisco, California. Design and devel­
opment of small precision mechanisms and hydraulic components for high produc­
tion manufacture. 

1951-1953: California Research and Development Company, Livermore, California. 
Design and development of a 60-foot diameter high vacuum vessel and associated 
vacuum system for a linear particle accelerator. 

1948-1951: Humble Oil and Refining Company, Houston, Texas. Design and devel­
opment of the marine support equipment required for an offshore oil well drilling 
and production program. 

1946-1948: General Electric Company, Lynn, Massachusetts. Development, test­
ing, and evaluation of aircraft gas turbines. 

1942-1946: US Navy. Lieutenant, USNR. Engineering duties involved the repair 
and maintenance of submarines in naval shipyards. 

Education 

B.A. in mechanical engineering, Stanford University, 1940. 
B.S. in naval architecture and marine engineering, Massachusetts Institute of 

Technology, 1942. 

Associations 

Society of Naval Architects and Marine Engineers; American Society of Naval 
Engineers. 

Patents 

Three patents issued. 
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i:5taif senior component engineer, Optical Systems Division 

Special Qualifications 

A - 10 

Engineering consultation in the areas of component part application and reliability. 

Experience 

1962-Present: Itek Corporation. Aids circuit design engineers on component part 
application. Establishes operating procedures and ground rules to ensure compli­
ance of parts with equipment requirements encompassing preferred parts list, 
derating philosophy, nonstandard parts waiver requirements, part reliability re­
quirements, part testing. 

1959-1962: Sylvania Electric Products, Waltham, Massachusetts. Senior com­
ponent engineer, Component Engineering Section. Consultant in component part 
application in the areas of resistors, capacitors, connectors, wire, cable, motors, 
meters, servos and various mechanical components. Responsible for the initia­
tion and preparation of purchase specifications. Coordinated component part usage 
with applicable Government agencies and prime contractors. 

1957-1959: Raytheon Manufacturing Company, Wayland, Massachusetts. Compo­
nent engineer, Component Engineering Section. Consultant on component part 
application. Prepared purchase specifications on various component parts. Per­
formed liaison duties between Raytheon and various subcontractors, vendors, and 
Government agencies. 

1956-1957: Raytheon Manufacturing Company, Wayland, Massachusetts. Engineer­
ing aSSistant, Sonar and Servo Departments. Design breadboarding and testing of 
various types of circuits for use in sonar and servo systems. 

1954-1956: Raytheon Manufacturing Company, Waltham, Massachusetts. Power 
tube technician, Special Techniques Department. Devising and perfecting of special 
construction techniques to be used in the production of magnatrons. 

1953-1954: CBS-Hytron, Salem, Massachusetts. Radio technician. Design and 
construction of test equipment for use in the production of receiving tubes. 

1949-1953: U.S. Navy. Aerographer. 

Education 

Associate degree in electronic engineering, Lincoln Technical Institute, 1958. 
B. B.A. in engineering management, Northeastern University, 1959. 
M.B.A. in engineering management, Northeastern University, 1963. 

Associations 

Institute of Electrical and Electronic Engineers. 
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ROBERT a SHANNON 
Executive physicist, Optical System Research Department 

Special Qualifications 

Optical physics, lens design, image evaluation, computing methods. 

Experience 

1959-Present: Itek Corporation. Staif physicist and senior lens designer. Re­
sponsible for supervising and performing work in lens design and image analysis 
from both theoretical and engineering viewpoints; lens design for large recon­
naissance systems; development of high speed computer programs for use in op­
tical design, optical-photographic system analysis, and as an aid in fabrication 
of large systems. Performed and supervised theoretical and experimental studies 
of image formation and analysis. Responsible for development and construction 
of equipment for measurement of the spatial frequency response of optical and 
photographic systems. Conducted an investigation of signal and noise problems 
in high resolution aerial photographic and radar systems. 

1954-1959: University of Rochester, Rochester, New York. Graduate student in 
physics and optics. As graduate assistant, performed research on microphotog­
raphy and image evaluation. 

1953 -1955: Eastman Kodak Company, Rochester, New York. Optical engineer. 
Performed research on infrared tracking systems and on microphotography. 

Education 

B.S. in optics, University of Rochester, 1954. 
M.A. in physics, University of Rochester, 1957. 
Ph. D. (pending) in optics, University of Rochester; formal work complete. 

Associations 

Optical Society of America; Society of Photographic Scientists and Engineers; 
Sigma Xi. 

Publications 

Numerous papers on optics and transfer function equipment and tests. 
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DR. F. DOW SMITH 
Manager, Optics Division 

Special Qualifications 

Direction of research programs; research in optics. 

Experience 

A - 12 

1958-Present: Itek Corporation. Planning and management of research programs 
in optics, photography, electronics, and documentary indexing as applied to graphic 
information systems. 

1955-1958: Boston University Physical Research Laboratories. Director. 

1951-1955: Boston University Physical Research Laboratories. Research 
associate. 

1948-1951: University of Rochester, New York. Teaching aSSistant, optics. 

1949-1950: Bausch & Lomb Optical Co., Rochester, New York. Research 
assistant. 

1947-1948: National Research Council, OntariO, Canada. Research assistant. 

Education 

B. A. in physics, Queens University, Canada, 1947. 
M. A. in physics, Queens University, Canada, 1948. 
Ph. D. in optics, University of Rochester, 1951. 

Associations 

Sigma Xi; American Association of Physics Teachers; Optical Society of America; 
American Association for the Advancement of Science (AAAS); u. s. A. Committee 
of International Commission of Optics; Armed Forces NRC Vision Committee. 

Publications 

Author of several articles and papers dealing with various aspects of optics. 
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WILLIAM N. SNOUFFER 
Assistant to vice president and general manager, 
Government Systems 

Special Qualifications 

Administration and management of technical activities and personnel. 

Experience 

A - 13 

1959-Present: Itek Corporation. Administrative assistant to vice president of 
Government Systems. Served as project manager on three projects, 1961 to 1962. 

1957-1958: Waltham Laboratories, Sylvania Electric Products, Inc., Waltham, 
Massachusetts. Assistant project manager (5 months) and project manager 
(10 months) for Plato Antimissile Missile System, responsible for all phases 
of a complex antimissile radar system project. 

1937-1958: U.S. Air Force. Commissioned officer. Specialized in communications 
and electronics. Held command and staff pOSitions in major Air Force Commands, 
prepared initial plans for the aircraft warning system for Alaska, supervised tech­
nical training for Army, Navy, and Air Force in atomic energy project at Sandia 
Base, New Mexico. 

Education 

Coe College, 2 years preengineering, 1931-1933. 
B.S. in engineering, U.S. Military Academy, 1937. 
M. S. in electrical engineering, University of Illinois, 1948. 

ASSOCiations 

Air Force Association. 
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RICHARD SZYMCZAK 
Senior technical writer, Publications Department 

Special Qualifications 

Documentation cost estimating and contractual negotiations. 

Experience 

A - l4 

1961-Present: Itek Corporation. Project writer establishing project documenta­
tion requirements and preparing handbooks and reports. 

1959-1961: Sylvania Electric Products, Inc., Needham, Massachusetts. Staff 
member of program office in charge of half-million dollar handbook program 
for Sylvania - BMEWS. Established, administered, and monitored BMEWS 
training program. 

1957-1959: AC Spark Plug Division, General Motors, Milwaukee, Wisconsin. 
Project writer in research and development area for THOR guidance system. 

Education 

B.A. in English, Northeastern University, 1957. 
Certificate in electronic engineering technology, Capitol Radio Engineering 

Institute, 1960. 

Associations 

Institute of Electrical and Electronics Engineers; Society of Technical Writers 
and Publishers. 
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JOHN T. WATSON 
Executive engineer, development planning staff 

Special Qualifications 

Geometrical optics and high resolution photography; airborne and aerospace 
reconnaissance systems design. 

Experience 

1958-Present: Itek Corporation. Engaged in the design of systems for high acuity 
optics, photography, and reconnaissance. 

1947-1958: Boston University Physical Research Laboratories. Research associate. 
Designed and developed the first differential surface refractometer for testing 
homogeneity of index in large glass blanks. Set up electronic equipment for the 
study of the photometrics and the refraction of the atmosphere for prediction of 
photographic range. Designed extreme-focal-length all-mirror unobstructed-aper­
ture camera and carried out experiments from Pike's Peak to show haze penetra­
tion as a function of wavelength, film contrast, weather, and focal length. Per­
formed experimental work in satellite photography. Carried out laboratory experi­
ments to determine detection and recognition criteria for photographic details. 

1946-1947: University of Maine, Orono, Maine. Instructor in phYSics. 

1941-1946: Bausch and Lomb, Rochester, New York. Optical engineer. Carried 
out experimental work on range-finder design, and instrument and lens design for 
oblique-type photogrammetric projectors. Had responsibility for maintaining 
equipment and standards for optical control on production items. Performed lens 
and instrument design for a rectifying printer accepting 9- by 9-inch formats. 

Education 

A. B. in physics, University of Maine, 1942. 

Associations 

Optical Society of America; Sigma Xi. 
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JOHN A. WOLFE 
Manager, Advanced Projects, Optical Systems Division of Government Systems 

Special Qualifications 

Organization and management of technical development and production programs. 

Experience 

1958-Present: Itek Corporation. Presently, responsible for all phases of execu­
tion on major contract involving the development and limited production of photo­
optical and electromechanical systems. Formerly, project head and staff engi­
neer on similar projects. 

1948-1958: Boston University Physical Research Laboratories, Boston, 
Massachusetts. Project engineer and research associate. DeSigned methods and 
apparatus for testing the performance of gyroscopically stabilized aerial camera 
mounts. Designed and developed an airborne high-resolution television reconnais­
sance system, infrared scanning systems, electrical control systems, and an 
airborne azimuth stabilization system. 

Education 

B. S. in electrical engineering, Massachusetts Institute of Technology, 1948. 
M. S. in electrical engineering, Northeastern University, 1956. 

Associations 

Institute of Electrical and Electronics Engineers; Sigma Xi; Coblentz Society. 
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Description' 

A~ Project Hanagement 

B~ Operational Equipment 

Cameras 
T.ena 
T~lke-Up Cassettes 
Clocks 
Cut :, Splice Device 
Double Frame Camera 
Spools 

!ota1 Operational Equipment 

c. Auxiliary Cround Equipment 

~~1Ii.pping Containers 
Hain Instrument 
Take- Up Cassette 
Clock 
Cut & SplJce 
Double Frame Camera 

Assembly ,loll ies 
Portable Simulator 
S:--'stern Test Stand 
Test Consoles 

Total AGE 

D~ i::.ack-Up l:ngilleering {, Ana1'.'sis 

~ystems .Engineering 
I.nterface Board 
'iilennal Design & Analysis 

Total l:ack-Up Engineering C, Analysis 

Eo Environmental Test 

F. Operational Support 

Field Service 
Operational Support 

'rotal Operational Support 

C. ;;nvironmental Test :Facility 
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