David N. Wells                                                                  laseraxe@erols.com
10802 East Nolcrest Drive,  Silver Spring, Maryland  20903  (301)593-2678 

Experience

1994-Present: President and Consulting Engineer, Northside Incorporated

Consulting electronic, mechanical, optics, control systems, and sensor design. Multi-disciplinary design and development services to start-up and mid-sized companies involved in laser, optics, industrial and military electronics, and sensors industries. Clients and projects include:

TeoSys Engineering LLC (MD):

X-Y laser machining system controller

Designed dual microprocessor x-y motion controller circuit board. Specified stepper motors, lead screws. Developed embedded programs for MicroChip 87Fxx series processors. Interfaced serially to xy (Wacom) digitizer tablet and personal computer.  Coordinated pulses to laser.  Controlled solenoid valves for eximer UV laser.

Thyratron trigger  

Designed: IGBT grid driver for UV pulse laser. Detailed design of PC board using Cadsoft Eagle electronic design software. Found low-cost overseas quick turn—around pc board sources.

Microprocessor-controlled thyratron filament driver

Developed microprocessor-controlled driver with LCD display.  Developed pulse width-modulated algorithms, improved thyratron life. Used solid-state drivers, interfaced one-wire serial sensors.

Laser pulse power analyzer and controller

Designed eximer UV power monitor using cerium-doped YAG light down-converter, fiber optic sensor.  Developed microprocessor interface with LCD control to measure laser pulse variability for production/checkout. Watchdog feature allowed constant unattended operation/burn-in of laser.

Particle Sizing Systems (Santa Barbara, CA): 

Laser particle sensor 

Developed 780 nm solid-state semiconductor laser particle sensor using (patented) combined extinction/scatter method. Detail designed electronics, optics, and mechanics. Mechanical drawing/layout using AutoCAD. Designed novel silicon/glass anodic-bonded liquid flow cell. Unit in production at 200/year level., used in pharmaceutical product analysis.

Dry particle feeder with automatic sensing

Developed microprocessor-controlled dry sample feeder. Trained production technicians for manufacture.

Scanning Systems International (MD): 

Scanning ultrasonic sensor 

Developed pipe thickness-scanning system using ultrasonic thickness technique. Designed housings, motors, and controls, electronics.

Potomac Photonics (MD): 

Eximer UV laser
Key engineer/scientist involved with team developing commercial eximer UV laser. Invented in-laser electrostatic precipitator. 

Potomac Photonics (MD) (Continued)

Laser-assisted material deposition system (DARPA contract)

Team scientist/engineer involved with DARPA project.  Developed mechanisms with x-y linear motion device, worked with chemist developing novel NRL technology for commercial unit

Carbon dioxide laser 

Worked with president to convert pulsed UV laser to pulsed carbon dioxide laser.  Researched, selected optics, catalytic converter.

Microcosm, Inc.(MD) 

Laser diode-pumped frequency-quadrupled YAG laser 

Researched failure mechanisms. Aligned optics.  Developed unique atmosphere-controlled enclosure to stabilize Q-switch crystal.

SprayChip Systems Inc.(MD) 

Fiber optic particle sensor for jet aircraft engine

Wrote winning SBIR contract to convert solid-state super-luminescent HP communication diode source into fiber optic particle sensors for analyzing oil in operating jet fighter aircraft. Built and tested unit and presented to JSF and Boeing.

Munichhoff Solar(Germany/MD) 

Fiber optic solar sensor and microprocessor-controlled sun tracking unit

Developed microprocessor-controlled solar tracking system, developed mirrors, heat transfer system for concentrator photovoltaic cells, thermodynamic models of cooling system using organic fluid, flow controls. Performed analysis of photovoltaic and Rankine cycle thermodynamics and chemical analysis.  Developed tracking algorithm for prediction of sun location. Developed fiber-optic sensors.

1993-1994,  Director of Engineering, Hiac/Royco Div. of Pacific Scientific

Director of Engineering(1993-1994) Supervised ten engineers, developed cost schedules, project plans.  Continued product development.  Interfaced with marketing, service, applications engineering.

1989-1993 Senior Mechanical Engineer, Hiac/Royco Div. of Pacific Scientific

Designed laser diode particle detection sensors.  Brought over 6 designs from concept to full completion. “Hands on” engineer, designing both mechanical assemblies, determining optics, designing laser diode power systems, and designing analog electronics for sensors.  Wrote assembly and test procedures, trained assemblers. Product design and development Obtained 1 patent on flow control invention, and filed for 2 other patents on various sensor and flow control devices.  Expert in design and application of sensors and systems for detecting cell-sized small particles (sub-micron and greater) in liquids and air using lasers.

1986-1989 Project Engineer, Chesapeake Laser Systems

Principal project engineer for project to develop and manufacture unique tracking laser interferometer system.  Wrote reports, determined concept designs, and tested laboratory development units, set up experiments with servo control systems and laser interferometer systems.  Developed optical designs, mechanical mounts for optics, designed analog control electronics, specified custom direct drive motors, developed tracking algorithms.  Wrote winning proposal to Department of Defense to develop second generation system.  Successfully performed engineering tasks and managed project on detailed technical level.  Wrote reports and interfaced with DOE personnel.

1984-1986 Project Engineer, The Richards Corporation

Project engineer for company’s most complex product, a computer assisted photographic analysis station.  Determined specifications and performance of video microscope system, determined specifications for digitizing system, interfaced with key contract engineers.

1981-1984 Systems Integrator, United Stirling, Inc.

Key project engineer involved in major DOE project to develop solar electric generation system using a Stirling cycle engine.  Assisted Director of Engineering in project development, determined performance estimates and models, assisted in management of project team.  Acted as on-site test engineer, wrote data acquisition programs, maintained and analyzed performance of high pressure advanced Stirling engine in operation.  Wrote reports.  Team set world record in efficiency of sunlight to electricity conversion, and received IR-100 award.

1980-1981 R&D Engineer, Meloy Laboratories

Worked under PhD chemist to develop sensors for detecting minute chemical compounds in air.  Worked on sulfur analyzers.  Set up chemical experiments, performed tests. Chemist/engineer.

1978-1980 R&D Engineer, Exotech Inc.

Small instrumentation company.  Determined manufacturing solutions to problems with radiation monitors, laser bacteria colony counters, de-bugged electronic circuit boards, wrote manuals.

EDUCATION

BS Mechanical Engineering, The University of Maryland, 1978.  

BS General Physical Sciences, The University of Maryland,  1975 (Physics, Chemistry)

PATENTS

5,835,211  “Single-particle optical sensor with improved sensitivity and dynamic size range “

5,410,403 “Particle measuring system with pump adapted to maintain constant flow for different pressures and viscosities”

5,332,512 “Iso-kinetic diluter for particle measurement instrument”

5,298,967 “Measurement of concentrations of dissolved solvent”

4,790,651 “Tracking laser interferometer”


4,602,614 “Hybrid solar/combustion powered receiver”

4,475,538 “Window for solar receiver for a solar-powered engine”

4,281,640 “Electromagnetic radiation collection system” 

RECENT TECHNICAL PAPERS

“Scroll Expansion Machines for Solar Power and Cooling”, Proceedings of Solar 2000 (ASME):

  June 16-21, 2000, Madison, Wisconsin, USA
