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To THE PRESIDENT OF THE UNIVERSITY: 

The year 1961 marks the nine
teenth anniversary of the founding 
of the Applied Physics Laboratory 
and the seventeenth year of its con
tract with the Navy. The Labora
tory's work for the Navy was origi
nally a broad task of guided-missile 
research and development, with sup
porting investigations in various 
fields of science and engineering. In 
recent years, as more and more prob
lems related to guided missiles have 
been solved, the Laboratory's efforts 
have become diversified and expand
ed to include other areas, notably 
the invention, development, and 
testing of the Transit navigational 
satellite, development of the T yphon 
radar and its application in the 
Typhon program, and partlCIpation 
in the Fleet Ballistic Missile Pro
gram. 

The success that Transit has had 
in providing new capabilities for 
navigation and for collecting new 
data in geodesy makes it a most in
teresting program. . . . Perhaps the 
outstanding event in the Transit 
program to date was the launching 
of Transit 4A (1961 Omicron I) on 
29 June 1961. Not only did the 
satellite separate and acquire an ex
cellent orbit that would give it an 
expected life of several years and 
lead to many important discoveries 
about the nature of the earth, but 
the firing also marked two impor
tant "firsts" in satellite history. This 
launching was the first time that a 
triple-decker payload had been fired 
into space and it also was the first 
time that a nuclear power source 
had been used in a satellite. . . . 

The nuclear power source used, 
developed especially for this purpose 
by The Martin Company under the 
auspices of the Atomic Energy Com
mission , used the heat generated by 
the decay of a radioisotope (Plu
tonium 238) to maintain a temper
ature difference in a thermopile and 
so -give a supply of electrical energy. 
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Transit 4A, whose over-all design 
is quite different from its predeces
sors, also contains an improved mem
ory system for the purpose of stor
ing information (orbital parameters, 
time corrections, etc.) received from 
an injection station at the Howard 
County site. This information is re
transmitted from the satellite to 
navigating receivers for use in accu
rate determination of position. . . . 

Participation in the Polaris pro
gram continued. A number of the 
Laboratory staff took part in the 
evaluation trials of all the Fleet 
ballis·tic submarines that have been 
put into commission starting with 
the USS George Washington, the 
first Polaris submarine. 

The development of guided mis
siles and their auxiliary systems still 
constitutes more than one-half of 
the Laboratory's effort. The missile 
work is primarily concerned with 
the continuing development and im
provement of the Terrier, Tartar, 
and Talos missiles and the develop
ment of the whole Typhon Weapon 
Sys tem. Twelve completed ships 
now carry Terrier missiles, and APL 
has participated in tests of the Ter
rier Weapon System aboard these 
ships. The first units of a Terrier 
missile system have been installed 
on the Italian cruiser Garibaldi} 
marking the first such installation 
on a NATO ship other than those 
of the United States. The 80,000-
ton aircraft carrier USS Kitty Hawk, 

to be armed with advanced Terrier 
missiles, was commissioned in April 
1961. 

The USS Charles F. Adams, the 
first of 24 ships planned to carry 
Tartar missiles, was commissioned, 
and APL assisted in the technical 
evaluation program. 

During this year the Laboratory 
participated in tests of Talos instal
lations aboard the USS Little Rock, 
the USS Galveston and the USS 
Oklahoma City. 

A large fraction of the Labora
tory's work is now directed toward 
the development of the T yphon mis
sile and associated radars. 

The Tactical Analysis and Assess
ment Group has been engaged in a 
Laboratory-wide study of the whole 
anti-au warfare problem of the 
Navy during which a new and 
interesting technique of analysis has 
been developed. 

Basic and supporting research oc
cupies about 15% of the Laboratory's 
effort. Items on which significant 
progress was made this year include 
the following: development and op
eration, according to design, of a 
direct-current arc that operates on 
currents of 14,000 amperes and up
wards; calculation of the theoretical 
performance of external burning 
ramjets; application of hypersonic 
ramjets for obtaining speeds up to 
satellite velocities; factors affecting 
the stability of solid propellant 
rocket motors; development and eval
uation of a new type of high
temperature insulation; measure
ments of high-temperature gas ther
mal conductivity by a new line 
source technique; progress on the 
preparation of a plasma research 
generator facility; studies in battle 
simulation; development of a broad
band analog of an adjustaqle micro
wave delay line; development of a 
transistorized active filter circuit ap
plicable to guided missiles; extension 
of an optimum search theory; devel
opment of a high-speed digital line 
stretcher; fundamental studies of the 
recombination of H0

2 
radicals; in

terpretations of electron loss mech
an isms in plasma afterglows; explo
ration of magnetic anisotropies in the 
electron spin resonance spectra of 
free radicals; studies of optical bore
sight errors in radomes; studies of 
the rotational and vibrational relax
ation in diatomic gases; studies of 
the fundamental parameters of rare 
gas discharges; hypersonic shock wave 
interaction effects in viscous flow; 
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and development of an infrared spec
trometer for rocket gas analysis. . . . 

This year has seen the formation 
of a unified Computing Center to 
meet the needs of the whole Uni
versity. Local stations on the Home
wood Campus and at the Medical 
School, each provided with its own 
staff and necessary equipment, will 

be connected by telephone lines to 
the main equipment nucleus at the 
Applied Physics Laboratory by July 
1962 .... 

During the past year three new 
buildings have been completed or are 
nearing completion at the Howard 
County site. The Computing Center 
building was occupied in February 

1961 , and the Experimental Radar 
Building, begun in June 1960, was 
occupied in May 1961. Work is 
progressing well on the new Propul
sion Research Laboratory and it is 
expected to be ready for occupancy 
by the end of September. . . . 

R. E. GIBSON 

Director 
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Principal recent addresses made by APL staff members to groups and organizations outside the Laboratory. 
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Stream," 
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H . H. Hart, " High Angle of Attack 
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Fifth U. S Navy Symposium on 
Aeroballistics, U. S. Naval Ord
nance Laboratory, W'hite Oak, Md., 
Oct. 16-18, 1961. 
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Nuclear Society, Iowa State Uni
versity, Dec. 5, 1961. 

W. Liben, " Microelectronics," U. S. 
Naval Academy Advanced Science 
and Mathematics Seminar, Dec. 
15, 1961. 

W. H. Guier, "Some Special Prob
lems in Statistical Inference Asso
ciated with Satellite Tracking," 
AmeTican Statistical Society, N. Y., 
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D. W. Juergens, "APL Satellites," 

A me1"ican Institute of Elect'rical 

Engineers-IRE Student Branch , 
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sical Society, N. Y., Jan. 26, 1962. 
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stitute for Defense A nalysis , Wash
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Medical R esearch Institute, Be
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