














FUTURE DEVELOPMENTS 
What are the prospects for a smaller, lighter pack­

age? It is clear that the four major components must 
shrink significantly. Packing the electronics more 
densely will lower the circuit board and box weight. 
Producing the voltage-controlled oscillator and power 
supply in microcircuitry will also reduce weight. How­
ever, decreasing the heaviest item, the batteries, must 
await new, higher power density cells. The tempera­
ture-controlled oscillator may be replaced by a very 
stable, small oscillator being developed at APL in 
which it may be possible to include the phase modu­
lator. However, it is too early to report on those de­
velopments. 

THE AUTHORS 

THOMAS STRIKWERDA (left) joined APL in 1981 as a senior 
staff physicist in the Space Analysis and Computation Group. He 
was born in Grand Rapids, Mich., in 1948. Tom received a B.S. 
degree in physics from Calvin College in 1971 and a Masters degree 
(1974) and Ph.D. degree (1977) in astronomy from the University 
of Virginia. After leaving the university, he was a Research Associ­
ate and then Assistant Professor at Virginia Polytechnic Institute 
and State University in the Engineering Science and Mechanics 
Department. 

In addition to his work on the Bird-Borne Transmitter, he has 
recently worked on the design study for the Space Telescope Alter­
nate Fine Guidance Sensor, with primary responsibility for the simu­
lation and evaluation of electro-optical sensors. 

He is a member of the American Astronomical Society, Ameri­
can Institute of Aeronautics and Astronautics, and Society of Photo­
Optical Instrumentation Engineers. 

For fun, Tom goes birding. 

HAROLD D. BLACK (center) is supervisor of the Space Analy­
sis and Computation Group and a member of the principal profes­
sional staff. He was born in North Carolina in 1926 and earned an 
M.S. in engineering at the Carnegie Institute of Technology in 1952, 
with postgraduate education in applied mathematics at the Illinois 
Institute of Technology and the University of Maryland. He worked 
at Rohm and Haas Co. in Huntsville, Ala. (1952-54), and at the 
Armour Research Foundation of the Illinois Institute of Technolo­
gy during 1954-57. 

Mr. Black joined APL in 1957 and the Space Department in 1958. 
During 1970-71, he was a Parsons Fellow in biomedical engineering. 

PAUL W. HOWEY (right) joined APL to work on the Bird-Borne 
Transmitter program in 1983. He had previously developed a minia­
ture remote-sensing and radiotelemetry system to study microcli­
mates at the University of Bath (U .K.), where he received a Ph.D. 
degree in 1982. Paul was born in 1952 in Newcastle-upon-Tyne and 
from an early age has been interested in things that "work, " which 
eventually led him to study the life sciences at the University of Liver­
pool where he specialized in neurophysiology. He received a B.S. 
degree there in 1974. In his free time, he designs and builds minia­
ture radio and electronic control systems for model helicopters and 
aircraft. 
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APL has filed for a patent for the transmitter de­
sign and will seek companies to produce the transmit­
ter under license. 
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