












a three-dimensional X-ray image has 

been demonstrated. A set of 20 separate 

radiographs of a subject is taken, each 
corresponding to a different angle. This 

apparatus is arranged so that the images 
superimpose in space and there recon

struct the original object. By passing 
a viewing screen through the display 

volume, structures lying in any plane 
cross section can be viewed. 

A study has been undertaken to 
develop a working model of a myoelec

trically controlled artificial hand . The 
Laboratory design incorporates the 

latest electronic and mechanical concepts 
to achieve a reliable working model. 

Projects for the Advanced Research Projects 
Agenq . - The AR PA Program Office 

has continued nuclear effects research, 
conducting experiments in underground 

tests and performing the required 

supporting analysis on behalf of ARPA. 

Work has been resumed on radar 

cross - section measurements of large 
size vehicles , and a study was completed 
on the feasibility of using naval antiair 

systems in terminal defense against 
short-range ballistic missiles , and the 
first phase of a novel method for rapid 
and accurate counter-fire against artillery 

emplacements was concluded . 
Work continued in support of ARPA 's 

over-the-horizon (OTH) radar program, 
primaril y in two areas: (1 ) design of 

an OTH radar calibrator ; and (2 ) 

experiments on the reciprocity of the 
ionosphere over a Florida-Maryland 

path . 

Special Studies.-A study by the Space 

Communications Group is currently 

examining data compression techniques 

for the worldwide Apollo ground com

munication and tracking data network 

which can significantly increase the 
information received at the Houston 

Center during manned missions . The 

data rate from the space vehicle is 
more than twenty times the rate that 

can currently be transmitted via the 

worldwide network. Recognition of 

redundancy in the high-speed link must 

be made at each ground station where 

the data are to be compressed to a rate 

compatible with the ground system 
capabilities before retransmission to 
Houston. The results have aided in 
elimination of unnecessary equipment, 
simpler and less expensive equipment 
modifications, and more efficient opera
tion of the system. 

INFORMATION ACTIVITIES 
Reports and Papers. -Approximately 

18 

150 unclassified and 125 classified 

formal technical reports were issued by 

the Technical Reports Group, about 318 

formal Polaris and Pershing reports 
were issued by the Polaris Division, and 

90 papers were published in professional 
journals. In addition , several thousand 

informal documents on a wide variety 

of topics were issued, largely by the 

individual Groups . Seventy-nine papers 
were presented by staff members before 
scientific, engineering, and lay societies, 

of which 22 were presented abroad . 

Library.-The collections have grown 
to include 40,000 bound volumes, 1,000 

journal titles , and over 250,000 technical 
reports . This latter collection is growing 

at the rate of 5,000 per month in the 

form of microfiche , and microfiche com

prises about half of the entire report 
collection . \1 icrofiche readers will be 

located throughout the Laboratory. Access 

to this large mass of information will be 

achieved through the DOC and NASA 
computer information retrieval tapes 

that are now being sent to the library . 

Both systems are also being used for 
selective dissemination of technical 
information to APL staff members . 

Twent y-two bibliographies were 
compiled and 134 technical translations . 

primarily Russian . were completed. 
A new edition of the Union List of 

Sdentlfic-T echnical Titles and Ho/dlngJ In the 
Washington-Baltimore Area was published . 
In addition to the 27 participating 

libraries , this tool is used by many 
other libraries in the area for inter

library loans . 

APL T echnical Dlgest.-The APL 

Technical Digest continued into its 
seventh year of successful operation. 

One of the highlights of the year was the 

use for the first time of four-color 
process printing on photographs used 

in a paper on " Orchids and Photog
raphy " published in the May-June 1968 
issue. 

Colloquia .- The Colloquium series con
tinued as in past years . Of the twenty

seven colloquia presented this year, 
three were given by members of the 

Laboratory. 
Patents.-During the year 111 inven

tions were disclosed to the Department 
of the Navy, 27 patent applications 
were filed, and 24 patents were granted . 

Cooperation between the Laboratory 
and The Johns Hopkins School of 
Medicine was reflected by the produc
tion of several inventions in the bio
medical field by APL staff members. 

Inventions in the radar, satellite, and 

solid-state physics fields , as usual , 
constituted the majority of the other 

inventions produced at the Laboratory. 

Chemical Propulsion Information Agenq.
During the year, in its regular informa

tion program, CPIA produced 32 

publications covering all aspects of 
chemical propulsion. Also fourteen 
editions of the Chemical Propulsion 

Abstracts and updating revisions of the 
four basic CPIA propulsion manuals 

were issued . The CPIA assisted the 
Interagency Chemical Rocket Propulsion 

Group (lCRPG) in conducting two 

major meetings devoted to presentation 

of papers and discussions on recent 
progress in solid and liquid propellant 

rocket technology. 

SPECIAL LABORATORY VISITS 

Board of Visitors. - The Board of 
Visitors met at the Laboratory on 

November 15 and 16, 1967. This 

meeting was unusual in being coincident 

with a regular meeting of the Trustees 

Committee for the Applied Physics 

Laboratory. 

Aside from the joint session with 

the Trustees , the Board had separate 

business meetings with the Laboratory 

management and with Navy officials . 
Program presentations and other data 

were provided to inform the Board in 

areas of expressed interest. 

Congressional Vis/t.-On Friday , 
March 15, 1968, members of the 

Maryland delegation to Congress visited 

the Applied Ph ysics Laboratory. 

Senator Daniel B. Brewster and 

Congressmen George H . Fallon , Samuel 

Friedel , Charles McC. Mathias, and 

Hervey G . Machen, Jr. were received 

by Dr. Gordon. During a short cere
mony Dr. Gordon, Rear Admiral Arthur 

R . Gralla , Dr. Gibson, and Mr. Fallon 

addressed the group of assembled 

Principal Professional Staff members . 

Mr. Fallon presented a Maryland flag 
to the Laboratory. 

The Congressmen were given an 

opportunity to learn of the work of 

the Laboratory, inspect its facilities , and 
discuss administrative problems. 

Staff Activities 

EVENING COLLEGE PROGRAM AT APL 

The Evening College Center at the 
.Laboratory continued the vigorous 
growth which has been reported pre
viously. The number of course offerings 
has increased from 6 in the Fall of 
1964 to 22 scheduled for Fall 1968 . 
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Summer Session courses were success
fully introduced at the Laboratory in 
the summer of 1967 and continued In 

1968. 

In 1966-67 the proportion of non
Laboratory participants exceeded the 
number of APL staff members for the 
first time. This trend has continued and 
the ratio of non-Laboratory to APL staff 
members increased to 2 to I in 1968-69 
and:) to I in the summer of 1968 . 

The degree program of Ylaster of 
Science (with a major in Numerical 
Science) was first announced in 1966-67 
and attracted 102 candidates. Twenty 

ADDRESSES 
Principal recent addresses made by 
APL staff members to groups and 

organizations outside the Laboratory. 

G . M. Starken, "Science of the Sea," 
American Sot'iety of Met'hanical Engineers, 
Ohio Section , Parkersburg, West Vir
ginia, December 10, 1968. 

A. N. Jette, "Comments on the Hyper
fine Interactions of V K Centers," 
American Physical Soddy, San Diego, 
California, December 19, 1968. 

R. YI. Fristrom, " Fire Research and 
Chemistry," American Chemical Sot'iety, 
Texas Section, San Antonio, Texas, 
January 7, 1969. 

R.Y!' Fristrom, " The Chemistry of 
Flames, " American Chemical Sot'iety, 
El Paso Section, El Paso, Texas , 
January 8, 1969. 

R .YI . Fristrom, " Ylolecular Beams
A Tool for Chemical Research, " 
University of Texas, Department of 
Chemistry Colloquium, El Paso, Texas, 
January 8, 1969. 

G.H. Ylowbray, " Some Research on 
and Theorizing about a Visual 
Transient Phenomenon," University of 
Arizona, Psyt'hology Colloquium, Tucson, 
Arizona, January 8, 1969. 

C. Feldman and K. Moorjani , " Amor
phous Semiconductors ," NASA Eln
tronit' Research Center, Cambridge, 
Massachusetts, January 9, 1969. 

R.M. Fristrom, ' " The Chemistry of 
Flames, " American Chemical Society, 
Wit'hita Falls, Duncan ' Section , Wichita 
Falls , Texas, January 9, 1969. 

R.YI. Fristrom, " Fire Research and 
Chemistry," Midwestern University, 

January - February 1969 

persons have now received that degree. 

Twelve APL staff members received 
the degree of Ylaster of Science (with a 
major in Electrical Engineering ) at the 
.J une 1968 Commencement. A check of 
the 31 other individuals who received 
the degree at that time showed that 
27 of these had taken a substantial part 
of their program at the APL Center. 

The evening College added two addi
tional ylaster of Science programs at 
the Laboratory, commencing In 

September 1967, in Space Technology 
and in Applied Physics. The program 
in Space Technology provides a special-

Department of Chemistry Colloquium, 
Wichita Falls, Texas , January 9, 
1969. 

R .YI. Fristrom, "Ylolecular Beams
A Tool for Chemical Research," 
American Chemical Society, South Plains 
Section, Lubbock, Texas, January 10, 
1969. 

K. Moorjani and T. Tanaka (Catholic 
University) , "Decoupling Schemes in 
the Green's Function Theory of Spin 
Yz Heisenberg Ferromagnet ," American 
Physical Society, New York, New York, 
February 3-6, 1969. 

S.N. Foner, " Mass Spectrometry of Very 
Fast Reactions," Fourth Middle Atlantit' 
Regional Meeting, American Chemical 
Sot'iety, Washington, D.C. , February 
12-15, 1969. 

A.1. Mahan, " Some Boundary Value 
Problems Involving Cylindrical 
Dielectric, Absorbing, and Active 
Media, " Optical Society of America, 
San Diego, California, March II-IS , 
1969. 

PUBLICATIONS 
Compilation of recently published 

books and technical articles written 

by APL staff members. 

C. Feldman and W.A. Gutierrez 
(Mel par, Inc .), "Switching and Nega
tive Resistance in Amorphous Boron 
Layers ," J. Appl. Phys. 39, No.5, 
Apr. 1968, 2474-2476. 

N . Rubinstein, V.G. Sigillito, and J.T. 
Stadter, "Upper and Lower Bounds 
to Bending Frequencies of Non
Uniform Shafts, and Applications to 
Missiles," Shot'k and Vibration Bull. 

ized training in space environment and 
spacecraft systems. The master's degree 
in Applied Physics is designed to 
provide the background for the develop
ment and implementation of advanced 
complex systems. 
PERSON EL CHANGES 

The Laboratory staff decreased from 
2566 as of .June 30, 1967 to 2519 as of 
.June 30, 1968. There was a gain of 32 
in the professional senior staff, bringing 
the number to 644, and in the associate 
staff a net loss of 41 reduced the total 
to 577 . 

R.E. GIBSON 

Dired or 

No. 38, Part 2, Aug. 1968, 169-176. 

R. Turner and T. O . Poehler, "Emission 
from HCN and H20 Lasers in the 4 to 
13 J..Lm Region," Physi(S Letters 27 A, 
Sept. 9, 1968, 479-480. 

W .H . Guier, " Note on Determining 
Range from Sextant Altitude," 
Navigation 15, No.4, Winter 1968-
69, 366-375. 

A.N. Jette and P. Cahill , " Theory of 
Polarization of Molecular Line Radia
tion Excited by Electron Impact ," 
Phys. Rev. 176, No. I , Dec . 5, 1968, 
186-193. 

W .G . Spohn, " On the Lattice Constant 
for 1 x3 + y3 + z31 ~ 1, " Math. Compu-
tation 23, No. 105 , Jan . 1969. 141-
149. 

APL COLLOQUIA 

Jan. 10-" Design of Small Submer
sibles," by J. P. Craven, Department 
of the Navy. 

Jan . 17- " Airborne Collision Avoidance 
Technology," by F. White, Aviation 
Transport Association. 

Jan. 24- "Ultra-Short Laser Pulses," 
by A.J. DeMaria , United Aircraft 
Research Laboratories . 

Jan. 31-" Terradynamics," by J.L. 
Colp , Sandia Laboratories . 

Feb . 7- " An Open-Ended Discussion 
on Human Settlements," by C .A. 
Doxiadis , Doxiadis Associates, 
Athens, Greece . 

Feb. 14-"How One Reconstructs an 
Ancient Civilization," by W.S . 
Albright , The Johns Hopkins Uni
versity. 

Feb . 28- " Are the Continents Drifting? " 
by J.L. Worzel , Lamont Geological 
Observatory, Columbia University. 
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