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F O R E W O R D  

The preliminary dra f t  chronologies issued monthly during 

t h e  year 1968 a re  now being prepared fo r  publication i n  t h e  

annual volume. Are these  d r a f t s  complete and cor rec t?  Your 

comments, c r i t i c i sms ,  and addit ions should be directed t o  t h e  

NASA His to r ica l  Division (EH) by April  1, 1969, t o  va l ida te  

t he  1968 published edit ion.  

&$[&,;:L/, f,JLi./ 

Eugene . knme 
NASA Historian (EH) 



December 1: Walter P. Reuther Chair f o r  study of peaceful use of atomic 
energy was es tabl ished a t  Weizmann I n s t i t u t e  of Science near Tel  Aviv, 
I s r a e l ,  through e f fo r t s  of United Auto Workers of America. Chair 
honored labor  union' s president ,  Walter P. Reuther. ( ~ e r o n ,  E, 
12/2/68, 8 )  

December 2: H. Ju l i an  Allen, who had announced on Oct. 25 h i s  retirement 
a s  Director of Ames Research Center, would defer  ret irement,  NASA 
announced. Allen would be Special  Assistant  t o  Associate Director,  
Office of Advanced Research and Technology, and would serve as  Acting 
Director of ARC f o r  indef in i t e  period. ARC Associate Director James F. 
Parsons, named t o  be Acting Director a f t e r  Al len 's  ret irement,  had 
become se r ious ly  ill with prospect of extended convalescence. (NASA. 
Ann, 12/2/68) 

. U.K., West Germany, and t h e  Netherlands had decided t o  pool sec re t s  and 
bu i ld  centrifuge separation plant  t o  produce cheap enriched-uranium 
reac to r  f ue l ,  Don Cook reported i n  Washington Post. I f  successful ,  
venture would break U.S. monopoly on enriched uranium, current ly  
produced by gaseous-diffusion separation. I n  1962 agreement with U.S., 
t h e  countries had contracted t o  keep experimentat ion i n  centrifuge secre t  
from each other.  I n  addit ion t o  U.S., U.S.S.R. and Communist China pro- 
duced enriched uranium by gaseous-diffusion process. (W Post,  
12/2/68, ~ 3 )  

. U.S.S.R. published Zond V I  photo of 70-mi-wide lunar c r a t e r  carrying name 
honoring gene t i c i s t  Nikolay I. Vavilov, who had been sent t o  S iber ia  i n  
1939 f o r  opposing ideas of Trofim D. Lysenko, and h i s  brother Sergei I. 
Vavilov, who had l a t e r  become president  of Soviet Academy of Sciences. 
Nikolay Vavilov died i n  Siber ia  i n  1943; h i s  brother died i n  1951. 
Soviet name f o r  c r a t e r ,  Brothers Vavilov, had not yet  been accredited 
by In te rna t iona l  Astronomical Union. (TJYT, 12/3/68, 36) 

. DOD announced issuance of $4,400,000 i n i t i a l  increment t o  $31,132,689 
cost-plus-incentive-fee U W  contract  with Lockheed Missi les and Space 
Co. f o r  launch support services a t  WTR. (DOD Release 1060-68) 

. President  Johnson presented 1968 Enrico Fermi Award i n  White House 
ceremony t o  D r .  John Archibald Wheeler, Princeton Univ. phys ic i s t ,  
f o r  "pioneering contributions t o  understanding nuclear f i s s i o n  and 
t o  developing t h e  technology of plutonium production reac to rs  and 
h i s  continuing broad contributions t o  nuclear science." Award 
ca r r i ed  gold medal, c i t a t i on ,  and $25,000. (m), 12/9/68, 1656; 
W Post,  12/3/68, A2; W -3 S ta r  12/3/68, ~ 6 )  



December 3: U. S. S.R. launched Cosmos CCLVII i n to  o rb i t  with 438-km 
272.2-mi) apogee, 269-km (167.2-mi) perigee, 91.6-min period, and 

i0.90 incl inat ion.  (AP, B Sun, 12/4/68; Reuters, C Trib, 12/4/68; 
GSFC - SSR, 12/15/68) 

. President Johnson proclaimed Agreement on t h e  Rescue of Astronauts, 
t h e  Return of Astronauts, and t h e  Return of Space Objects i n  e f fec t  
with deposit i n  th ree  cap i ta l s  of instruments of r a t i f i c a t i o n  by 
U. S., U.S. S.R., and U.K. Ireland and Nepal had previously r a t i f i e d  
t r ea ty .  It had been signed by 75 countries. (El, 12/9/68, 1658; 
AP, NYT, - 12/5/68> 13; WSA Office of General counsel) 

. XB-70A experimental supersonic bomber, p i lo ted  by NASA t e s t  p i l o t s  
Fitzhugh Fulton and Donald L. Mallick, reached mach 1.64 and 
39,400-ft a l t i t u d e  during l -h r  58-min f l i g h t  from Edwards AFB t o  
t e s t  ex i t e r  vane integrated loads and frequency, as  well as  
handling qua l i t i e s  performance. A l l  primary objectives were 
accomplished, although cabin pressure problem necessi tated manual 
operation of system. (XB-70 Proj o f f )  

. President-elect  Richard M. Nixon named D r .  Lee A. DuBridge, r e t i r i n g  
President of Cal Tech, as  h i s  Science Adviser and announced formation 
of  t a s k  force under D r .  H. Guyford Stever, President of Carnegie- 
Mellon Univ., t o  make recommendations i n  general science f i e l d  and 
t a s k  force  headed by D r .  Charles Townes, Nobel Pr ize  winning physics 
professor a t  Univ. of California a t  Berkely, t o  recommend i n  space f i e l d .  

D r .  DuBridge described as  a "very c r i t i c a l  matter" l o s s  of momentum 
i n  U.S. space program resu l t ing  from appropriations cuts  and sa id  reduc- 
ing a c t i v i t i e s  i n  bas ic  and applied research damaged nat ion 's  fu ture .  

Later ,  National Science Board Chairman, D r .  Ph i l l i p  Handler of Duke 
Univ., sa id  of D r .  DuBridge, "He has one r a r e  a t t r i b u t e  ... wisdom, an 
unusual commodity. He i s  knowledgeable about t h e  r o l e  of technology i n  
our socie ty  and has a deep be l ie f  i n  t h e  importance of fundamental re -  
search t o  t h e  hea l th  and welfare of t h e  country. And he i s  usually 
understanding of t he  problems of t he  pr ivate  un ivers i t i es  . " ( ~ o r n e r  , 
W S ta r ,  12/3/68; Cohn, W Post, 12/3/68, A7; - SBD, 12/4/68, 141; W -3 Sta r  
1 2 m 8 ,  ~ 1 3 )  

. President Johnson presented Harmon Internat ional  Aviation Trophy t o  
Maj. W i l l i a m  J. Knight (UW) f o r  p i lo t ing  X-15  rocket research a i r -  
c r a f t  t o  uno f f i c i a l  record speed of 4,520 mph (mach 6.70) Oct. 3, 
1967. During White House ceremony President said,  I n a t  we l ea rn  
from t h e  X-15 program w i l l  enable us t o  improve on all our a i r c r a f t .  
The information gained from Major Knight's ' f ly ing laboratory'  w i l l  
make t h e  a i rplanes  of t h e  future  safer ,  f a s t e r ,  and more e f f i c i en t . "  
(NASA PAO; W Post, 12/4/68, A3; - SBD, 12/5/68, 151; - PD, 12/9/68, 1660) 



December 3: Gen. ~ a c o b  E. Smart (USAF, Ret ) , NASA Assistant  Administrator 
f o r  DOD and Interagency Affa i r s ,  addressed Armed Forces Management Assn. - - 
on NASA Interagency ~ o o r d i n a t  ion: ". . . I believe it would be appropriate 
f o r  t h e  President o r  t he  Congress t o  charge NASA with exercising t h e  
l e ad  i n  a na t iona l  R&D program t h a t  i s  designed t o  l e a rn  how and t o  what 
degree science, engineering, and technology can be applied t o  help t he  
Departments of I n t e r i o r ,  Agriculture, Comerce, Navy, and o thers  t o  
f u l f i l l  t h e i r  r e spons ib i l i t i e s  f o r  development and management of  na tu ra l  
resources. . . .  National decision on whether we undertake development of 
operat ional  space systems must await outcome of R&D. Issues w i l l  be 
more c l ea r l y  i den t i f i ed  and understood i f  t he  President and t he  Congress 
lend t h e i r  i n t e r e s t  and public support t o  a f i r s t  c lass  R&D program. " 
( ~ e x t  ) 

. FAA. adopted r u l e  proposed i n  Sept. 4 announcement t o  l i m i t  number and type 
of a i r c r a f t  operations a t  f i v e  "high-densityt' a i r po r t s  i n  New York, 
Washington, and Chicago and included supplemental c a r r i e r s  i n  same 
category a s  scheduled ca r r i e r s .  Final  ru le ,  e f fec t ive  Apr i l  27, 1969, 
dropped proposed requirement t h a t  a l l  a i r c r a f t  operat ing instrument 
f l i g h t  r u l e  (IFR) a t  high-density a i r po r t s  have minimum two-pilot crew 
and be able t o  maintain 150-knot minimum airspeed. (FAA Release 68-76; 
W S ta r ,  12/3/68, A l ;  Eisen, W Post,  12/3/68, A l ;  Witkin, NYT, 12/4/68, 
1)- 

- 

. Cal Tech sa id  M t .  Wilson and M t .  Palomar observatories were keeping close 
watch f o r  developing sunspots t h a t  might t h r ea t  en Apollo 8 as t ronauts  
with dangerous x-ray radia t ion.  ( ~ e u t e r s ,  W Post,  12/5/68, ~ 9 )  

December 4: Eugen Sa&nger Medal of German Society of Aeronautics and 
Astronautics was awarded t o  U.S. X-15 research aircraf ' t  team i n  
Bonn, West Germany, f o r  X-15 program's contribution t o  advancement 
of  space f l i g h t .  Medal honored German rocketry leader ,  D r .  Eugen 
Sanger, f i r s t  t o  define po ten t ia l  of hypersonic rocket a i r c r a f t ,  
who died i n  1964. John V. Becker of LaRC accepted award on behalf 
of  NASA-USN-USAF team. (NASA Release 68-206) 

. I n  New York Times interview, D r .  Donald F. Hornig, Science Adviser t o  
President Johnson, sa id  chief problem facing h i s  successor, D r .  Lee A. 
DuBridge, was f inding funds f o r  science and technology. "The cen t r a l  
problem i s  preserving the  v i t a l i t y ,  t he  c r ea t i v i t y  and t h e  entre-  
p reneur ia l  surge of t h e  establishment. The problem becomes 10  times 
a s  acute when money i s  t i g h t . "  Next science adviser  would have t o  
o r i en t  new administrat ion t o  give science proper place i n  ove ra l l  
scheme, D r .  Hornig said.  One of America's great  s t rengths  was 



December 4 (continued)'  
recognit ion t h a t  science, l i k e  economics, was par t  of  everything. New 
administrat ion would have t o  s e t  course f o r  space program a f t e r  manned 
lunar  landing. It would have t o  decide how t o  improve nat ion 's  hea l th  
care ,  dea l  with environmental pol lu t ion,  and face technological  problems 
of keeping world f r e e  of nuclear war. Next administrat ion ought t o  face  
question of what science and technology could contribute t o  solving 
manifold problems of c i t i e s ,  including urban housing and urban t ranspor t .  
Pa r t i cu l a r l y  important t a sk  would be protecting and advancing v i t a l i t y  
of bas ic  science enterprise--research devoted t o  quest f o r  knowledge 
with no immediate applicat ions i n  mind. Most s c i e n t i s t s  agreed heal th  
and fu tu re  of a l l  science and technology res ted  on t h i s  basic inves t i -  
gat ive  area. (~chmeck, NYT, - 12/5/68, 28) 

. D r .  Abe S i lve rs te in ,  NASA Lewis Research Center Director,  received one of 
s i x  $10,000 1968 Rockefeller Public Service Awards--highest pr ivate ly-  
sustained honor f o r  Federal career service--in Washington, D . C . ,  cere- 
monies. ( ~ a n ~ l e ~  Researcher, 11/29/68, 1; Causey, W Post,  12/5/68, ~ 2 2 )  

. I n  l e t t e r  t o  National Council on Marine Resources and Development, 
President-elect  Richard M. Nixon sa id  h i s  administrat ion would 
"consider an in tegrated program i n  oceanology a f i r s t  p r i o r i t y .  " 
(AP, E, 12/8/68, 74) 

December 5: NASA successfully launched European Space Research Organiza- 
t i o n ' s  240-lb HEOS-A Highly Eccentric Orbiting S a t e l l i t e  from ETR by 
Thrust -Augmented Thor-Delta booster. Drum-shaped s a t e l l i t e  entered 
o r b i t  with 139,452.8-mi (224,428-ha) apogee, 272.8-mi (439-km) perigee,  
113-hr 12-min period, and 28.2' inc l inat ion.  

Primary NASA objective was t o  place HEOS-A in to  ea r th  o r b i t  which 
would permit successful  achievement of ESRO s c i e n t i f i c  object ives  and 
t o  provide spacecraft  t racking and telemetry support. Eight onboard 
experiments designed by nine s c i e n t i f i c  groups i n  Belgium, France, 
West Germany, I t a l y ,  and U. K. would invest igate  in terplanetary  
magnetic f i e l d s  and study solar  and cosmic-ray p a r t i c l e s  outside 
magnetosphere during period of maximum so la r  a c t i v i t y .  By Dec. 30 
seven experiments had been turned on and operated s a t i s f ac to r i l y .  
Eighth experiment would be act ivated two months a f t e r  l i f t o f f .  
Spacecraft control  had sh i f t ed  t o  ESRO Operations Center, Darmstadt , 
Germany. 

HEOS-A was t h i r d  ESRO mission orbi ted  by NASA, f i r s t  ESRO mission 
on Delta launch vehicle,  and f i r s t  NASA-ESRO reimbursable mission, i n  
which ESRO would pay U.S. f o r  launch vehicle hardware and ce r t a i n  
launch costs .  (WSA Proj  Off; NASA Release 68-204; Wilford, NYT 

-3 
12/6/68; GSFC - SSR, 12/15/68) 



December 5: NASA Deputy Administrator f o r  Space Sciences and Applications 
Oran W. Nicks described applications of Surveyor and Lunar Orbiter  tech- 
niques t o  Mars exploration before AIAA meeting i n  Washington, D. C. Two 
1971 Mariner Orbiter  missions would provide new too l s  f o r  survey of 
dynamic Mars, ar r iv ing when most s t r i k ing  seasonal changes were evident 
i n  Southern Hemisphere. Their combined o r b i t s  and l i f e  expectancies 
would allow observations of dynamic changes i n  clouds and surface 
fea tures  over several  months. I n  1973, two addi t ional  o rb i t e r s  would 
survey Mars from d i f fe ren t  o rb i t s  during d i f fe ren t  seasons, with 
support of landing mission a s  prime requirement. Also planned f o r  
1973 was survivable landing spacecraft t o  make l o c a l  measurements of 
environment, photograph surface and topography, and analyze s o i l .  

"Burning question of immediate concern t o  you and me w i l l  be 
addressed by use of our new too l s ,  l1 Nicks said:  " ' I s  the re  l i f e  
elsewhere? Has l i f e  existed on nearby planets and disappeared f o r  
any reason? Can nearby planets be made sui table  f o r  l i f e ? '  Together, 
o rb i t e r s  and landers form a powerful team fo r  t he  study of Mars and 
f o r  seeking answers t o  these  questions. Together, they w i l l  continue 
t o  extend our capab i l i t i e s  i n  what i s  probably t h e  most challenging, 
open-ended arena f o r  expansion of  science and technology i n  t h e  decade 
ahead. " (~ex- t  ) 

. NASA announced plans t o  use Titan 1 1 1 - ~ / ~ e n t a u r  i n  dual launches of 
6,000-lb spacecraft  consist ing of Surveyor-type sof t  landers mated 
t o  Mariner 1971 c lass  Mars o rb i t e r s  i n  mid-1973, i n  Project  Viking, 
t o  obtain s c i e n t i f i c  information on l i f e  on Mars. Launched 10 days 
apar t ,  spacecraft would a r r ive  about seven months l a t e r ,  when o rb i t e r  
propulsion systems would place o rb i t e r s  and landers i n  Mars o rb i t .  
After  reconnaissance, landers would be detached and soft land on Mars. 
(NASA Release 68-207 ; Pasadena Independent, 12/6/68) 

. Wall S t ree t  Journal  e d i t o r i a l  sa id  major t a s k  of new Pres ident ia l  
Science Adviser, D r .  Lee A. DuBridge, would be "to t r y  t o  help 
i n s t i l l  some semblance of order i n  t h e  Government's massive 
involvement i n  science." While DOD and NASA had been biggest  
science spenders, other agencies were extensively involved. 
"Because t he r e  was such a l imi ted e f fo r t  t o  s e t  p r i o r i t i e s  i n  
t h e  f i r s t  place,  i t ' s  hard f o r  anyone t o  know f o r  sure which 
programs t h e  nation now can best afford t o  slow down or  abandon.. .. 
[ ~ r .  ] DuBridge now must try t o  plan t h e  future  course of Federal 
science, somehow reconcil ing a l l  t h e  competing pressures from 
s c i e n t i s t s ,  un ivers i t i es ,  industry, Congress, maybe even taxpayers." 
(WSJ, 12/5/68) 



December 5: Lewis Research Center announced NASA-developed a r t i f i c i a l  
hear t  control  system delivered t o  Cleveland Clinic,  Cleveland, Ohio, 
would a s s i s t  research i n t o  ways man-made ven t r i c l e  could a s s i s t  
damaged na tu ra l  hear t .  Later system could be modified t o  control  
a r t i f i c i a l  replacement hear t .  Electronic R-wave detector  sorted 
hear t  beat from background noise i n  electrocardiogram t o  synchronize 
beat  i n  a r t i f i c i a l  hear t  with na tu ra l  hear t  and gave synchronization 
s i gna l  t o  programer,  which could adjus t  pumping of a r t i f i c i a l  ven t r i c l e  
t o  needs of body. ( L ~ R C  Release 68-80) 

. ComSatCorp announced it had placed i n  fu l l t ime commercial operation two 
new ea r t h  s t a t i o n  f a c i l i t i e s  a t  Jamesburg, Calif .  , and Pawnalu, Hawaii, 
t o  handle U. S. -Pacif ic area  communications v i a  INTELSAT-I1 F-4 (LPJTELSAT 
11-D) s a t e l l i t e .  ( ~ o m ~ a t ~ o r p  Release 68-66) - 

. Sc i en t i s t s  a t  Univ. of California a t  Los Angeles, t e s t i n g  t o  determine 
i f  l i f e  could ex i s t  i n  h o s t i l e  environment of Venus, sa id  they  had 
grown algae i n  atmosphere of 10& carbon dioxide. They sa id  Venus 
had more than 9@. More complex p lan t s  had not survived, reported 
D r .  Willard F. Libby, Robe1 pr ize  winner i n  chemistry, D r .  Joseph 
Seckbach of I s r a e l ,  and D r .  I rene Aegerter of Switzerland. (AP, m, 
12/8/68, 35) 

. Washington Post e d i t o r i a l  commented on FAA ' s l imi ta t ion  of operations 
a t  f i v e  major a i r po r t s  [see Dec. 31: "It i s  unfortunate, of course, 
t h a t  t he  capacity of a i r po r t s  a t  New York, Chicago and Washington 
have not kept up with t he  growth of the  Nation's a i r  f l e e t .  But 
a i r p o r t s  do have l im i t s ,  and it i s  growing increasingly c l ea r  t h a t  
t h e  only solut ion t o  congestion problems i s  t o  separate commercial 
and non-commercial t r a f f i c .  It would make f a r  more sense f o r  those 
who f e e l  they  have been unfa i r ly  t r e a t ed  by t h e  FAA's ac t ion t o  
campaign f o r  more r e l i eve r  a i r po r t s  around la rge  c i t i e s  (and t h e  
t axes  on a i rpo r t  users  t o  pay f o r  them) than t o  attempt ... t o  overturn 
t h e  FAA decision." (W Post,  12/5/68, ~ 2 0 )  

. DOD announced US@ s c i e n t i s t s ,  i n  study conducted by A i r  Force Cambridge 
Research Laboratories, would f l y  KC-135 f ly ing  ionospheric laboratory 
around aurora l  oval  i n  Arct ic  during seven-day s e r i e s  of f i r s t  f l i g h t s  
attempted along t h i s  route.  Purpose was t o  obtain data  on s p a t i a l  
extent  and i n t ens i t y  of op t i c a l  and radio  auroras i n  mid-winter and 
def ine  re la t ionsh ips  between them. USAF was in te res ted  i n  influence 
of auroras on radio  communication and navigation and on radar  surveil lance.  
AFCRL s c i e n t i s t s  hoped, eventually, t o  predic t  occurrence and sever i ty  of 
aurora l  a c t i v i t y .  (DOD Release 1065 -68) 



December 5 : USN announced authorization of $22 mil l ion t o  E l ec t r i c  Boat 
Div. of  General Dynamics Corp. f o r  planning and procurement of mater ia ls  
and equipment f o r  "quietfl nuclear-powered submarine. Award brought 
t o t a l  a l loca t ion  thus  f a r  t o  $30.5 mill ion.  I n i t i a l  $8.5 mil l ion was 
f o r  design. (UPI, W Post,  12/5/68, m) 

. USAT launched th ree  Athena miss i l es  from Green River, Utah, carrying 
research payloads t o  obtain b a l l i s t i c  miss i le  reen t ry  data under 
ABRES Vehicles reentered atmosphere over ASMR. (SBD -9 

12/13/68, 196) 

December 6: Aerobee 150 M I  sounding rocket launched by NASA from WSMR 
car r ied  American Science and Engineering, Inc.,  payload t o  92.6-mi 
(149-lnn) a l t i t u d e  t o  co l l ec t  data  on c e l e s t i a l  x-ray sources i n  
1- t o  20-kev range. Rocket and instruments performed s a t i s f ac to r i l y .  
(NASA Rpt SRL) 

. I n  major organizat ional  changes a t  MSFC, D r .  W. R. Lucas, Director of 
PropuLsion and Vehicle Engineering Laboratory was named Director f o r  
Program Development, e f fec t ive  Dec. 16; Dave Newby was named Director 
of Center Operations; and D r .  Ernst Stuhlinger, Director of Space 
Sciences Laboratory, was named Associate Director f o r  Science--all new 
posi t ions .  MSFC Research and Development Operations would become 
Science and Engineering, with Hermann K. Weidner remaining Director;  
I ndus t r i a l  Operations would become Program Management under same 
d i rec to r ,  E. F. OtConnor. 

D r .  Wernher von Braun, MSFC Director,  sa id  major function of new 
fiogram Development organization would be t o  "harden" complete package 
plans f o r  new programs, such as  space s ta t ion.  Director f o r  Program 
Development would "help chart  t h e  course f o r  t h i s  Center i n  t h e  post-  
Apollo period, keeping i n  mind our Apollo program requirements and AAP 
obligations.  " (MSFC Release 68-276 ; Marshall S ta r ,  12/11/68, 1) 

. NASA. announced f i r s t  successful  o r b i t a l  operation of two low-thrust 
space engines during f i v e  separate t e s t s  i n  two-month l i f e t ime  of 
ATS TV spacecraft .  Ion, o r  e l e c t r i c a l  engines, producing t h r u s t  
of  l e s s  than 20 micropounds, haa been f i r e d  f o r  t o t a l  23 hr-and 
performed perfect ly .  Ion engines f o r  fu tu re  spacecraft  were i d e a l  
systems f o r  countering g rav i ta t iona l  a t t r a c t i o n  between spacecraft ,  
moon and sun, and e l l i p t i c a l  equator ia l  section--to keep s a t e l l i t e  
s t a t ionary  f o r  conducting comunicat ions, meteorological, and 
navigational  experiments . They had control lable  t h ru s t  l e v e l  and 
d i rec t ion ,  higher f u e l  eff iciency,  and longer f u e l  l i f e  than 
chemically propelled engines. Reservoir of 1/10 l b  cesium could 



December 6 (continued) 
keep synchronous s a t e l l i t e  s ta t ionary f o r  more than th ree  years. Before 
t e s t ,  propulsion experts had expected ion engine f i r i n g s  might create  
rad io  frequency interference.  Test showed no interference.  Two more 
ion engines were planned f o r  t e s t i n g  aboard ATS-E, scheduled f o r  August 
1969 launch. (NASA Release 68-205) 

. Apollo 7 Astronaut Walter M. Schirra,  Jr., received Ki t ty  Hawk Memorial 
Trophy f o r  dist inguished achievement i n  aeronautics a t  annual Wright 
Brothers memorial banquet i n  Beverly Hi l l s ,  Calif.  Banquet commemorated 
65th anniversary of f l i g h t  of Ki t ty  Hawk. (UPI, W Star ,  12/7/68, ~ 2 )  - 

. ComSat Corp f i l e d  application f o r  author i ty  t o  construct ea r th  s t a t i on  
f o r  s a t e l l i t e  communications i n  Alaska, 90 m i  north of Anchorage near 
Talkeetna Village. ( c o m ~ a t ~ o r ~  Release 68-68) 

. In  Washington Post, Thomas OIToole said Howard Hughes organization's  
holding company, Hughes Nevada Operations, had requested public 
d isc losure  of alledged DOD study by Harvard Univ.'s D r .  George - - 
Kistiakowsky and MIT'S D r .  Jerome Wiesner and James Ki l l ian ,  Special  
Report on Underground Testing_, which it claimed concluded there  was 
no reason f o r  continued underground atomic t e s t s .  Study was sa id  
t o  have been made fo r  former Defense Secretary Robert S. McNamara 
a t  cost of $250,000. -DOD spokesman denied existance of study, while 
Science Adviser t o  President Johnson, D r .  Donald F. Hornig, sa id  only 
t h a t  he had met with top physic is ts  i n  November t o  discuss safe ty  of 
underground t e s t i ng .  "We may make a public report  on it. The subject 
seems t o  be of enough importance t o  warrant a public a i r i ng , "  D r .  Hornig 
said.  (W Post, 12/6/68, 87) 

December 7 : NASA' s OAO I1 (OAO-~2)  Orbiting Astronomical Observatory was 
successfully launched from ETR by two-stage Atlas-Centaur booster. 
Orbi ta l  parameters: apogee, 485.7 m i  (781.6 km); gerigee, 479.2 m i  
(771.2 km) ; period, 100.4 min; and incl inat ion,  35 . Heaviest and most 
complex automated spacecraft ever developed by U.S., OAO I1 was 7 f t  
wide and 10  f't high, weighed 4,400 l b ,  carr ied 11 telescopes,  and 
contained 238,000 separate pa r t s  . 

Primary mission objective was t o  demonstrate f l i g h t  operation t o  
support two experiments provided by Smithsonian Astrophysical Observa- 
t o r y  and Univ. of Wisconsin fo r  a t  l e a s t  30 days. Secondary objective 
was t o  obtain s c i e n t i f i c  data  over a range of s t a r  magnitudes and 
wavelengths f o r  a t  l e a s t  50 hr. Experiments would observe i n t e r s t e l l a r  
dust and extremely young hot s t a r s  i n  W portion of spectrum not v i s i b l e  
t o  human eye or  earth-based observatories. S a t e l l i t e  would be able t o  



December 7 (continued) 
c o l l e c t  s i x  hours of W data  per  day--twice a s  much a s  had been obtained 
i n  1 5  yr from 40 sounding rocket launches. Through i t s  complex ground- 
command spacecraft  - a t t  i tude  system OAO I1 would be aimed a t  individual  
ob jec t s  i n  space with precis ion never before a t t a ined  by an o r b i t i n g  
s a t e l l i t e .  Information from experiments would be radioed t o  ea r th  a s  
d i g i t a l  da ta  f o r  analys is  by experimenters. 

By Dec. 10 a l l  spacecraft  equipment had been turned on and operated 
s a t i s f a c t o r i l y :  s a t e l l i t e  had been placed i n  i t s  sunbathing mode with 
i t s  s o l a r  panels or iented  toward sun; i t s  s i x  s t a r  t r ackers  had been 
ac t iva ted ;  t h r e e  of t h e  t r ackers  had been locked on t o  preplanned guide 
s t a r s  ; and s a t e l l i t e  had es tabl ished three-axis  s t a b i l i z a t i o n .  Smith- 
sonian experiment i n i t i a l  power had been turned on. Wisconsin Experi- 
ment Package would be turned on Dec. ll. 

OAO I1 was second j.n s e r i e s  of four spacecraft  i n  NASA's OAO pro- 
gram t o  obta in  precise  astronomical observations of c e l e s t i a l  objec ts  
above e a r t h ' s  atmosphere. OAO I had been launched i n t o  almost pe r fec t  - 
o r b i t  Apr i l  6, 1966, but had f a i l e d  because of power supply system 
malfunction and probable high voltage arcing i n  s t a r  t r acker .  OAO 
program was managed by GSFC under OSSA direc t ion.  (NASA Proj  Off; 
NASA Release 68-186K; KSC Release KSC-511-68; UPI, W S ta r ,  12/8/68, - 
A5; OIToole, W Post ,  12/8/68, AP, W S ta r ,  12/9/68, A6; -3 SBD 
12/10/68, 172; Sehls tedt ,  B - Sun, l 2 / W 8 ,  ~ 5 )  

December 8 :  MSC sa id  Chief Test P i lo t  Joseph S. Algranti  successful ly  
e jec ted  from LLTV about four minutes i n t o  planned six-minute f l i g h t ,  
when l a r g e  l a t e r a l - c o n t r o l  o s c i l l a t i o n  developed as  he descended 
from maximum a l t i t u d e  of 550 f t .  He e jec ted  a t  200 f't and landed by 
parachute while $1.8-million vehicle crashed and burned severa l  
hundred f e e t  away. F l igh t  was 14 th  f o r  t h i s  LLTV. Astronaut 
Walter M. Schir ra ,  Jr., was named chairman of board t o  inves t iga te  
accident .  (MSC Special  Release; W Post,  12/9/68, 1; SBD, 12/10/68, - 
172) 

. I n  New York Times, Walter Sul l ivan sa id  President-elect  Richard M. Nixon's 
entourage had discussed creat ion of Cabinet post f o r  science and tech-  
nology. "The science adviser ,  i n  t h e  view of t h e  Nixon entourage, has 
been unable t o  streamline t h e  machinery f o r  making science policy.  
Science, and t h e  problems r e l a t i n g  t o  it, has outgrown i t s  o ld  bounda- 
r i e s .  The big  problems a r e  in te rd i sc ip l ina ry .  Their so lut ion re -  
qu i res  exper t i se  i n  many f i e l d s ,  and t h e  cooperation of many depart-  
ments of government. This has l e d  t o  a p r o l i f e r a t i o n  of in terdepar t -  
mental committees. " However, "because t h e  crea t ion of a Cabinet post 
would have major repercussions within t h e  s c i e n t i f i c  establishment, 
it i s  un l ike ly  t h a t  such a s t ep  w i l l  be taken until t h e r e  has been an 
extensive study, l a s t i n g  perhaps a year o r  more." (NYT, 12/8/68, 3 ~ )  - 



December 9: NASA's HL-10lif ' t ing body vehic le ,  p i lo ted  by Maj. Jerauld  R. 
Gentry (usAF), successful ly  completed second rocket-powered f l i g h t  from 
Edwards AFB reaching mach 0.8 (550 mph) a t  a l t i t u d e  approaching 50,000 
ft. (WSA Proj  O f f ;  AP, B - Sun, 12/10/68, 5 )  

. A t  White House dinner, President Johnson presented r e t i r e d  NASA Adminis- 
t r a t o r  James E. Webb highest  c i v i l i a n  award, P res iden t i a l  Medal of 
Freedom, and honored 23 Apollo as t ronauts ,  Charles A. Lindbergh, and 
heads of rocket-building firms. Award was made t o  Webb a s  "a most 
d is t inguished publ ic  administrator  ... a fa r s igh ted  and fo rce fu l  l eader  
of t h i s  Nation i n  t h e  pioneer explorat ion of outer  space, opening new 
f r o n t i e r s  of discovery and progress f o r  t h e  American people." 

I n  predinner ceremony, document f o r  White House Treaty Room was 
signed by Apollo 7 as t ronauts  Walter M.  Schirra,  Jr., R. Walter 
Cunningham, and Donn F. Eise le ;  Apollo 8 Astronauts William A. Anders, 
Frank Borman, and James A. Lovell,  Jr.; and Lindbergh. Also i n  Treaty 
Room were commemorations of May 2l, 1963, v i s i t  t o  White House by 
Astronaut L. Gordon Cooper following 22-orbit mission i n  F a i t h  V I I  
May 15-16 and June 17, 1965, award of Exceptional Service Medal t o  
l a t e  Astronaut Edward H. White, 11, and Astronaut James A. McDivitt 
following f i r s t  U.S. space walk during June 3-7 Gemini IU mission. 

I n  exchange of dinner t o a s t s  President Johnson sa id  t h a t  " in  
t h e  hundreds of laws on which I have answered t h e  r o l l c a l l ,  t h e  b i l l s  
t h a t  I have sponsored o r  cosponsored o r  amended or  defeated, t h e r e  
i s  not a s ingle  one t h a t  gives more pr ide  than t h e  Space Act." 
Responding, Webb c i t e d  t h r e e  generations of spacecraft  i n  10 yr, 
"put t o  use . . . in  every major f i e l d , "  and sa id  he had "strongly held 
view t h a t  i n  t h e  kind of world we l i v e  i n ,  our Nation needs t h i s  kind 
of success i n  t h i s  kind of endeavor." (PD, 12/16/68, 1689-91; 
McCardle, W Post ,  12/10/68, D l ;  ~ h e l t o n , W  Sta r  12/10/68, B6; TSrT 
12/10/68, 

-9 -9 

. World Meteorological Organization, U.N. agency managing World Weather 
Watch p ro jec t ,  s a i d  work was wel l  advanced, according t o  UPI. System 
would be f u l l y  opera t ional  i n  1971 and save world economy estimated 
$17 b i l l i o n  annually i n  l o s s e s  caused by unexpected weather changes. 
System c a l l e d  f o r  29,000 observations da i ly ,  of  which 24,000 were 
a l ready being made. Addit ional  2,500 by 1971 would br ing implementa- 
t i o n  l e v e l  t o  91y. World centers  had been es tabl ished a t  Melbourne, 
Moscow, and Washington and would be computerized by 1969, increasing 
d a i l y  output of 134 char t s  t o  223 by 1971. Addit ionally,  21 regional  
centers  i ssuing 1,191 char t s  d a i l y  would increase output t o  1,830 
char t s  by 1971 and, eventually,  would be l inked t o  g lobal  communications 
system. Observations would be made by land surface s t a t i o n s  300 m i  
apa r t  throughout world with exception of deser t  areas.  Further data  



December 9 (continued) 
wodd  be passed on by weather ships,  upper-air sea s t a t i o n s ,  a i r c r a f t ,  
and meteorological s a t e l l i t e s .  (W -9 Sta r  12/9/68, ~ 8 )  

December 9-12; New York Times and Washington Evening S t a r  published 
contents  of unreleased d r a f t  repor t  by Pres iden t i a l  t a s k  force  
appointed i n  1967 t o  formulate nat ional  communications pol icy  
dealing with rapid  technological  changes and providing f o r  adequate 
Government supervision. Report would recommend reorganizat ion of 
U.S. communications indust ry  t o  include Government-sponsored monopoly 
t o  t ransmit  a l l  in te rna t iona l  communications- -including ComSat Corp 
s a t e l l i t e s  and ground s t a t i o n s  ; AT&T underseas cables;  and terminals  
and switching s t a t  ions of "record" c a r r i e r s  ITT World Communications, 
Inc. , RCA Communications, Inc . , and West ern Union In te rna t iona l  , Inc . 
If ComSat Corp became s ingle  in te rna t iona l  "ent i ty ,  " committee ' s recom- 
mendations would preclude it from becoming owner and manager of domestic 
s a t e l l i t e  conmunications system f o r  which t h e  repor t  would propose p i l o t  
program. 

Committee claimed s ingle  e n t i t y  could make more balanced investment 
choice on whether t o  l a y  more cables o r  launch s a t e l l i t e s  and would 
el iminate need f o r  dupl ica te  transmission f a c i l i t i e s .  Conclusions 
were challenged i n  d issent ing footnote t o  report  by D r .  Edward C. Welsh, 
Executive Secretary of E4SC, who sa id  merger would i n h i b i t  development 
of s a t e l l i t e  technology and reduce technological  competition between 
cables and s a t e l l i t e s  t h a t  could r e s u l t  i n  lower r a t e s  . 

Report a l s o  would recommend informal merger of p o s t a l  and te legraph 
services ,  with Western Union Telegraph Co. permitted t o  operate i n  post 
o f f i c e s ;  r e laxa t ion  of  FCC r e s t r i c t i o n s  on cable TV t o  p ro tec t  broad- 
c a s t e r s ;  and Government sponsorship of experimental program t o  t e s t  
TV's usefulness i n  a s s i s t i n g  minori ty groups. Report sa id  major f inding 
was "the need t o  strengthen Government c a p a b i l i t i e s ,  both i n  FCC and 
t h e  Executive Branch and p r iva te  indust ry  t o  develop and implement 
p o l i c i e s "  which would enable Government and industry t o  r e a l i z e  f u l l  
p o t e n t i a l  of communications. ( ~ i n n e ~ ,  NIr"r 12/9/68, 1; 12/10/68, 1; 
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Aug, W -3 S t a r  12/12/68, ~ 1 3 )  

December 10: Cosmos CCLVIII was successfully launched by U.S.S.R. i n t o  
o r b i t  with 302-km (187.6-mi) apogee, 206-km (128-mi) perigee,  89.5-min 
period,  and 64. 9U incl inat ion.  S a t e l l i t e  reentered Dec. 18. (UPI, 
W S t a r ,  12/10/68, A6; AP, NYT, 12/11/68, 6; GSFC SSR, 12/15/68; 
1 2 m 6 8  ) 

- - 



December LO: NASA announced award of $1,046,123 contract  t o  Thiokol 
Chemical Corp.'s Elkton, Md., Div. f o r  development of more powerful 
s o l i d  rocket f o r  automated missions, including possible use a s  3rd 
s tage  f o r  Centaur and Delta. New 3rd stage was expected t o  be ready 
f o r  use i n  1971. (NASA Release 68-210) 

, NASA announced j o i n t  1969 pro jec t  with German Federal Ministry f o r  
S c i e n t i f i c  Research (BMWF) t o  photograph e a r t h '  s magnetic l i n e s  of 
fo rce  high i n  space would involve re lease  of barium vapor by NASA 
Scout rocket  a t  20,000-mi a l t i t u d e .  S c i e n t i s t s  would use spec ia l  
o p t i c a l  equipment t o  view resu l t an t  glowing ionized cloud along 
magnetic f i e l d  l i n e  and v i s u a l l y  map electromagnetic forces  ac t ing  
i n  barium area.  Barium re lease  technique, pioneered by Prof. Reimar 
Luest of Max Planck I n s t i t u t e ,  required e jec t ion of barium copper 
oxide mixture t h a t  vaporized on release;  u l t r a v i o l e t  r ad ia t ion  
from sun would ionize por t ion  of barium. Agreement on p ro jec t  
ca l l ed  f o r  BMwF t o  provide payload, two ground observer s t a t i o n s ,  
and da ta  analys is .  NASA would furnish  rocket ,  conduct launch from 
WSA Wallops S ta t ion ,  and provide t racking and communications 
services .  (RAS-4 Release 68-211) 

. MSC had awarded $16.4 mi l l ion ,  one-year extension t o  cost -plus-award- 
f e e  contract  with Lockheed Electronics Co. Div. of Lockheed A i r c r a f t  
Corp,, NASA announced. Award was f o r  general e l ec t ron ic ,  instrumenta- 
t i o n ,  and engineering support services,  bringing t o t a l  contrac t  value 
t o  $46.4 mi l l ion .  (NASA Release 68-209) 

. Washington Daily News e d i t o r i a l  commented on statement by phys ic i s t  
D r .  Ralph E. Lapp warning of  possible dangers i n  Apollo 8 mission 
[see Dec. 141:  h here a r e  perhaps sound reasons involving na t iona l  
p r e s t i g e  f o r  t r y i n g  t o  be t h e  f i r s t  na t ion t o  send men i n t o  a moon 
o r b i t .  But su re ly  no such reasons a r e  compelling enough t o  cut 
corners on safe ty .  The t echn ica l  arguments advanced by D r .  Lapp 
a r e  f a r  too  complex t o  be resolved by laymen. But af%er t h e  t r a g i c  
f i r e  t h a t  took t h e  l i v e s  of th ree  of our Apollo spacemen two years  
ago it should not be necessary t o  urge t h a t  t h e  National Aeronautics 
and Space Administration exercise a l l  due prudence--even a t  t h e  risk 
of los ing  t h e  race  around t h e  moon." (W News, 12/10/68, 24) 

. Secre tary  of Defense Clark Cl i f ford  announced DOD had completed 
Projec t  693, $3-bi l l ion  cutback i n  F Y  1969 expenditures required 
by Revenue and Expenditure Control Act of 1968, including $85- - ,  

mil l ion  reduction i n  MOL program. (DOD Release 1083-68; SBD 
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12/11/68, 176) 



December 10: Soviet Finance Minister  Vasily Garbuzov t o l d  semiannual 
budget meeting of Supreme Soviet i n  Moscow t h a t  nominal U.S.S.R. 
defense spending i n  i969 would increase 6$, from 16.7 b i l l i o n  t o  
17.7 b i l l i o n  rubles.  I n s t i t u t e  of S t r a t e g i c  Studies i n  London had 
estimated before Aug. 20 inva,sion of Czechoslovakia t h a t  r e a l  Soviet 
m i l i t a r y  spending f o r  1968 would be approximately equivalent t o  $50 
b i l l i o n .  Thus, announced increases would br ing t o t a l  1969 budget t o  
some $53 b i l l i o n ,  a s  against  $80 b i l l i o n  f o r  U. S. , which had a l located  
$30 b i l l i o n  f o r  cos t s  of Vietnam War. However, Soviet f igure  d id  not 
include m i l i t a r y  R&D and investment i n  defense indus t r i e s .  

Budget a l s o  disclosed continued expansion of government support 
f o r  s c i e n t i f i c  research.   haba bad, NYT, 12/11/68, 1; Shub, W Post,  
12/ l l /68 ,  a) 

- 

December 11: President-elect  Richard M. Nixon introduced h i s  Cabinet 
on nationwide TV from Washington, D.C. Among appointments, 
W i l l i a m  P. Rogers, Washington a t torney and Eisenhower Administration 
Attorney General, would serve as  Secretary of S t a t e ;  Rep. Melvin R. 
Laird (R- is. ) , as Secretary of Defense; and Massachusetts Gov. John A. 
Volpe, a s  Secre tary  of Transportation. ( ~ e r b e r s ,  NYT, 12/12/68) - 

. Apollo 8 crew, wearing t h e i r  spacesuits ,  pa r t i c ipa ted  i n  f i n a l  2 h r  
45 min of countdown rehearsa l  f o r  Dec. 21 launch. Spacecraft had 
completed four-day rehearsa l  f u l l y  fueled Dec. 10. (AP, B Sun, 
12/11/68, Ag;  UPI, W S ta r ,  12/11/68, ~ 4 )  - 

. NASA was unsuccessful i n  second Project  SHAPE (Supersonic High Al t i tude  
Parachute ~xper iment  s ) attempt a t  WSMR when parachute was e j ec t  ed 
prematurely from five-foot-long can i s te r  af'ter three-s tage  rocket had 
successful ly  propelled payload t o  33-mi a l t i t u d e .  F i r s t  t e s t  Oct. 23 
had been successful .  (NASA Release 68-216) 

. ~ 6 d G r a t i o n  A6ronautique In ternat ionale  (FAI) had es tabl ished Yuri Gagarin 
gold medal honoring cosmonaut who became f i r s t  man i n  space Apr i l  12, 
1961, during Soviet Vostok I mission, Space Business Daily reported. 
Medal would be awarded annually t o  p i l o t  contr ibut ing bes t  performance 
of year i n  peaceful  explorat ion of space. (SBD, 12/l l /68,  178) - 

. Cal Tech's D r .  Maarten Schmidt received Rumford Premium, na t ion ' s  
o ldes t  science award f o r  "the most important discovery o r  useful  
improvement. . . on heat and on l i g h t  " a t  American Academy of A r t s  
and Sciences dinner i n  Boston, Mass. Award, es tabl ished i n  1796 
by Benjamin Thompson, Count Runford, consisted of  medal and 



December 11 (continued) 
$5,000. D r .  Schmidt had determined intense radio  emission of quasars 
indica ted  they  were moving away from e a r t h  a t  speeds up t o  149;000 
mps, o r  about 8@ of speed of l i g h t .  (AP, W S t a r  12/12/68, ~ 2 )  
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December 13: Explorer XXXIX ( ~ i r  Density Explorer C )  and Explorer XL 
(1njun V )  , launched a s  dual payload Aug. 8, were adjudged successful  
by NASA. Explorer XXXIX balloon had been e jec ted  and f u l l y  in f l a ted .  
Explorer X L  had despun, extended booms, and turned on experiments 
s a t i s f a c t o r i l y .  Malfunction i n  spacecraft  ' s power subsystem had 
caused l o s s  of 1/3 of power generated by so la r  panels ,  reducing 
quan t i ty  but not a f fec t ing  q u a l i t y  of  data. S a t e l l i t e  would en te r  
f u l l  sunlight  Sept. 18,  1969, permit t ing o r i g i n a l l y  planned data  
acqu i s i t ion  r a t e .  (NASA Proj o f f )  

. NASA announced agency and DOD had agreed j o i n t l y  t o  make computer 
programs ava i l ab le  t o  industry,  educational i n s t i t u t i o n s ,  s c i e n t i f i c  
and t e c h n i c a l  organizat ions,  and others  through Computer Softwear 
Management and Information Center (COSMIC). Established i n  1966 
under NASA contract  a t  Univ. of Georgia, COSMIC l i s t e d  some 350 
computer programs f o r  s a l e  a t  f r a c t i o n  of cost .  More than 100 DOD 
programs, with add i t iona l  NASA programs, would be added during 
1969. 

Par t  of NASA Office of Technology U t i l i z a t i o n  e f f o r t  t o  
encourage secondary use of aerospace R&D r e s u l t s ,  COSMIC offered 
design information f o r  e lec t ron ic  p r in ted-c i rcu i t  boards and 
programs f o r  such jobs a s  inventory control ,  accounting, da ta  
control ,  s t r e s s  analys is ,  equipment checkout, and s t r u c t u r a l  
t e s t i n g .  (NASA Release 68-212) 

. Cal Tech t r u s t e e s  announced choice of A i r  Force Secretary,  
D r .  Harold Brown, t o  replace D r .  Lee DuBridge, who resigned 
e f f e c t i v e  Jan. 20 t o  become Science Adviser t b   resident-elect 
Richard M. Nixon. (UPI, W S t a r  12/14/68, A3; W Post,  12/15/68, A6) -, 

. Naval Ship Command System had awarded $13.5-million contract  t o  Todd 
Shipyards Corp. f o r  f i r s t  of nine oceanographic ships of r a d i c a l l y  
new design. Prototype would provide USN with i t s  f i r s t  catamaran-style 
h u l l .  Diesel-propelled, 246-ft-long ship would be designated GOR-16 
( f o r  general  ocean research) .  (m, 12/13/68, 86) 



December 14: NASA's OAO 11, launched Dec. 7, photographed t h r e e  unnamed 
s t a r s  i n  Draco Constel lat ion 2,000 l i g h t  yea rs  from ea r th ,  near Vega 
between Big and L i t t l e  Dippers--to make f i r s t  u l t r a v i o l e t  photographs 
of s t a r s .  Photos were taken by telescopes of Smithsonian Astrophysical 
Observatory experiments aboard s a t e l l i t e  and used W r a d i a t i o n  which 
d i d  not penet ra te  ea r th ' s  atmosphere. They gave GSFC astronomers 
enough informat ion  t o  reconstruct  f a i r l y  de ta i l ed  images of s t a r s ,  
GSFC spokesman said.  (OSSA; UPI, NYT, - 12/15/68; SBD, 12/17/68, 208) - 

. U.S.S.R. launched Cosmos CCLIX from Kapustin Yar i n t o  o r b i t  with 
1,331-lrm (83-mi2 apogee, 213-km (132.4-mi) perigee,  100.3-min 
period,  and 48.4 inc l ina t ion .  E uipment was functioning normally. 
(GSFC - SSR, 12/15/68, 2J-0; - S 12717/68, 210) 

. I n  Washington Evening S ta r ,  John Lannan sa id  deep sea d r i l l i n g  between 
U. S. and Africa by s c i e n t i s t s  of J o i n t  Oceanographic I n s t i t u t i o n s  f o r  
Deep Earth Sampling (JODES) had confirmed t h a t  sea f l o o r  was spread- 
ing  and pushing Europe and America f a r t h e r  apar t .  Evidence, brought 
t o  surface i n  samples, o r  cores, ext rac ted  from e a r t h ' s  bottom, 
showed f l u i d  i n t e r n a l  mass of molten rock under ocean was s t i l l  well- 
ing  up along mid-Atlantic Ridge. Cores indicated " t h i s  newly formed 
c r u s t  must spread slowly as ide ,  l i k e  a g iant  conveyor b e l t ,  continuously 
accumulating sediment. . . throu hout mi l l ions  of years a s  it moves," 
s c i e n t i s t s  sa id .  (W -9 S t a r  1$14/68, ~ l )  

. I n  New Republic interview, D r .  Ralph E. Lapp, physic is t  and a s s i s t a n t  
labora tory  d i r e c t o r  of World War I1 Manhattan Projec t ,  said:  "We 
a r e  pushing our luck, gambling t h a t  everything w i l l  work pe r fec t ly"  
on Apollo 8 mission. He advised delay i n  program so t h a t  Apollo 9, 
configured t o  have re l i e f -capab i l i ty ,  would be on pad ready f o r  launch 
should Apollo 8 "run i n t o  trouble. ' '  Asked i f  U.S. could a f fo rd  t o  
delay Apollo 8, D r .  Lapp sa id ,  "The bas ic  f ac to r  i s  not r e a l l y  
technical .  We a r e  rac ing t h e  Russians t o  t h e  moon. A l o t  of people 
i n  KASA and i n  indust ry  a re  hoping t h a t  a successful  Apollo-8 o r b i t i n g  
of t h e  moon--or even circumnavigation--will bu i ld  up publ ic  support 
f o r  an invigorated manned space program. I t ' s  jus t  one of t h e  
weighty techno-decisions fac ing M r .  Nixon. He i s  committed t o  funding - 
out t h e  Apollo program--but p o s t - ~ ~ o l l o  programs await h i s  decision."  
(AP, W - Sta r ,  12/9/68; W Post,  12/9/68, 3; New Republic, 12/14/68, 16-9) 

December 15: BASA successful ly  launched ESSA V I I I  (TOS-F), e ighth  meteoro- 
l o g i c a l  s a t e l l i t e  i n  ESSA's Tiros Operational S a t e l l i t e  (TOS) system, 
from WTR by two-stage, Thrust-Augmented, Long-Tank Thor-Delta booster .  
Primary NASA mission object ive  was t o  provide global  cloud coverage 



December 15 (continued) 
on regu la r ,  d a i l y  bas is  with six-month nominal and three-month minimum 
l i f e t i m e .  S a t e l l i t e  achieved near ly  polar ,  sun-synchronous c i r c u l a r  
o r b i t  with 902.8-mi (1,493.8-km) apogee, 87.4-mi (1,406.5-km) perigee,  
114.6-min period,  and 101.9' inc l ina t ion .  

An advanced version of cartwheel configuration, 300-lb ESSA V I I I  
c a r r i e d  two Automatic Pic ture  Transmission (APT) cameras which would 
photograph e a r t h ' s  cloud cover and immediately transmit  p ic tu res  t o  
l o c a l  APT s t a t i o n s  i n  52 nations.  During f i r s t  22 o r b i t s  spacecraft  
underwent o r i en ta t ion  maneuver t o  place it i n  wheel mode and spin r a t e  
was adjusted by 0 .2  rpm. By Dec. 19  a l l  spacecraft  systems had been 
successful ly  programmed and excellent  p ic tu res  had been read out .  

ESSA. financed and managed TOS system and would operate spacecraft  
a f t e r  NASA completed checkout l a t e r  i n  month. GSFC was responsible 
f o r  procurement, launch, and i n i t i a l  checkout of macecra f t  i n  o r b i t .  
ESSA V I I I  was 18th  ~ i r o s  s a t e l l i t e  launched successfully since Tiros  I, 
f i r s t  weather s a t e l l i t e ,  Apr i l  1, 1960. A l l  from Tiros 111 on had 
equaled o r  exceeded designed operation l i f e t imes .  Most recent ESSA 
s a t e l l i t e  launched was ESSA VII, launched Nov. 10. (NASA Proj  O f f ;  
ESSA Release ES 68-67; '-fi/17/68, 2 0 )  - 

. Apollo 8 launch crew began lengthy countdown on time a t  KSC a t  7 : O O  pm 
EST, f o r  launch scheduled f o r  7:51 am EST Dec. 21. (W Post, 12/16/68, 
Al2; W - S t a r ,  12/16/68, A5;  W News, 12/16/68, 3) 

. NASA announced mil l ions  of home TV viewers i n  U. S. , Europe, and Japan 
would see l i v e  p ic tu res  taken by Apollo 8 crew with cigar-box-size 
camera s imi la r  t o  t h a t  ca r r i ed  on Apollo 7 mission. They would be 
beamed t o  e a r t h  from spacecraft  s i x  times during Apollo 8 mission, 
including twice while spacecraft  was i n  moon o r b i t .  Manned Space 
F l i g h t  Network s t a t i o n s  near Madrid, Spain, and Goldstone, Cal i f .  , 
would convert slow-scan s igna l  i n t o  TV p ic ture .  S t i l l  photos would 
be taken of  TV monitor during l i v e  transmission and p ic tu res  
re leased  i n  Los Angeles, Madrid, and Canberra. (NASA Release 68-214) 

. S c i e n t i f i c  team headed by Dobe1 Prize winning phys ic i s t ,  D r .  Charles H. 
Tomes, announced discovery of ammonia molecules i n  d i rec t ion  of 
S a g i t t a r i u s  toward Milky Way center  30,000 l i g h t  years away from ear th .  
Finding, made through spectographs a t  radioastronomy observatory of 
Univ, of Cal i fornia  a t  Berkeley during s tudies  supported by NASA, 
Office of Naval Research, and NSF, was s ign i f i can t ,  team said ,  
because ammonia was considered a "chemical ancestor" of organic 
compounds and necessary s t ep  towards o r i g i n  of l i f e .  Team s a i d  
discovery "marks t h e  f i r s t  time t h a t  a r e l a t i v e l y  complex molecular 
compound has been d e f i n i t e l y  i d e n t i f i e d  i n  t h e  vas t  regions between 



December 15  (continued) 
t h e  s t a r s . "  It would spur in tens i f i ed  search f o r  addi t ional  combina- 
t ions of l i f  e - e s s e n t i a l  elements detected i n  space. 

Former MIT provost and inventor of maser, which l e d  t o  develop- 
ment of l a s e r ,  D r .  Tomes had been named Dec. 3 t o  head President- 
e l e c t  Richard M. Nixon's t a s k  force t o  make recommendations on space 
program. Report would be published i n  Physical Review Le t te r s  of 
American I n s t i t u t e  of Physics. (UPI, NYT, - 12/16/68, 93; AP, W Post, 
12/16/68, A l )  

. In  Washington Sunday S t a r  W i l l i a m  Hines sa id  NASA announcement of plans 
f o r  1974 Mars landing marked revival  "of a project  t h a t  was sacr i f i ced  
l a s t  year on t h e  a l t a r  of t h e  great  God Apollo whose manned moon pro- 
gram was gobbling up a l l  t h e  funds a t  NASA's disposal. It a l so  marked 
t h e  f i r s t  pos i t ive  action by NASA i n  two years di rected t o  s t a r t i ng  
ra ther  than terminating a c t i v i t i e s  . " I t s  timing , one month a f t e r  
p res iden t ia l  e lect ion,  seemed "to provide a t an t a l i z ing  clue t o  t h e  
Nixonian philosophy about space." Hines sa id  it was l i k e l y  new 
administrat ion would heed post-Apollo views of National Academy of 
Sciences, which had recommended more a t t en t ion  t o  s c i e n t i f i c  explora- 
t i o n  of space with instruments. (W - Star ,  12/15/68, ~ 4 )  

. In  Washington Post Thomas OIToole sa id  poisoning from overexposure t o  
beryllium powder had resul ted i n  800 known deaths i n  U.S. during past  
15  b. ~ e r ~ l l i u m  disease expert,  D r .  Harriet  L. Hardy of Massachusetts 
General Hospital,  estimated t o t a l  beryllium cases a t  2,500, "about 
t h r ee  times a s  many as  we've heard about." New uses fo r  lightweight, 
hea t - res i s tan t  metal had pushed production t o  150,000 l b  per year. 
Ba t te l l e  Memorial I n s t i t u t e  estimated output would grow a t  2& r a t e  
per year f o r  next f i v e  years; NAS estimated 1979 production a t  s i x  
times 1969's. Beryllium was being used by Lockheed f o r  wheel brakes 
i n  C-5A t ranspor t  and heat shields fo r  Poseidon missi le.  Boeing 
used it f o r  new Minuteman miss i le  shield.  I n  past th ree  years 
estimated $25 mil l ion had been spent on beryllium rocket research. 
OIToole sa id  a t  l e a s t  one s c i en t i s t  claimed t e s t  f i r i n g  i n  California 
had so contaminated s i t e  t h a t  e l ec t r i c i an  working there  developed 
beryllium poisoning. Neither NASA o r  U W  planned t o  abandon t e s t i n g  
beryllium rockets,  however, and beryllium use had "kicked off  a l i v e l y  
debate ins ide  t h e  Federal Government." (W Post, 12/15/68, ~ l )  

December 16: U.S.S.R. launched Cosmos CCLX in to  o rb i t  with 39,576-km 
24,591.~-mi) apogee, 511-km (317.5-mi) perigee, 712.3-min period, 

L d  64.9 incl inat ion.  (AP, B -3 Sun 12/18/68, 10;  - SBD, 12/18/68, 
2 l l ;  GSFC - SSR, 12/31/68) 



December 16: NASA announced decision t o  terminate work on two Bio- 
s a t e l l i t e s  scheduled fo r  21-day missions beginning i n  1971. Contract 
with General E l ec t r i c  Co. Reentry Systems Div. would be revised t o  
r e t a i n  only work on two 30-day primate experiment Biosat e l l i t e s  
scheduled t o  begin i n  1969. Funding f o r  l a t e r  missions had been 
reduced and e f f i c i en t  planning made more d i f f i c u l t .  Pos s ib i l i t i e s  
f o r  experiments with greater  f l e x i b i l i t y  i n  ea r ly  1970s had been 
indicated by sucess of smaller s a t e l l i t e s  and by studies.  (USA 
Release 68-215) 

. FRC said  two reports--one by D r .  Eldon E. Kordes, NASA Senior S ta f f  
Sc i en t i s t ,  t o  American Society of Mechanical Engineers and one by 
Chief XB-70 P i l o t  f o r  FRC, Fitzhugh L. Fulton, Jr., t o  Fl ight  
Safety Foundation--indicated XB-70 t e s t  program was providing 
valuable information fo r  operation of  l a rge  supersonic commercial 
and mi l i t a ry  a i r c r a f t  . Results from XB-70 ' s par t i c ipa t ion  i n  
nat ional  sonic boom research program had shown methods used t o  
p red ic t  overpressure and extent of boom were generally adequate 
f o r  aircraft  of t h i s  s ize  and speed under "standard day" conditions 
but indicated unusual weather conditions and other fac tors  could 
a f f ec t  these  predictions.  XB-70 program was attempting t o  define 
i n t ens i t y  of turbulence a t  higher a l t i tudes .  System t o  improve 
s t a b i l i t y ,  l e ssen  turbulence-induced accelerations,  and improve 
passenger r id ing  qua l i t i e s  while lengthening a i r c r a f t  ' s fa t igue 
l i f e  was being tes ted .  

New methods of presenting f l i g h t  and engine information t o  
p i l o t  had evolved from XB-70 program, including d i g i t a l  form f o r  
more precise  readout. Special  warning systems prevented exceeding 
operating l i m i t s  and a t t i t u d e  indicator with changeable s ens i t i v i t y  
f o r  smoother f l i g h t  control  had been evaluated. XB-70 f l i g h t  had 
demonstrated need f o r  fu r ther  research i n  basic s t a b i l i t y  and 
control  charac te r i s t i cs  of i t s  c lass  of a i r c r a f t .  Actual cross- 
country f l i g h t  experience had been gained with t r i p  from Edwards 
mB, Cal i f . ,  t o '  Carswell AFB, Tex., and return.  Both repor t s  
emphasized t h a t ,  although XB-70 was not passenger a i r c r a f t ,  it was 
s imilar  i n  s i z e  and performance charac te r i s t i cs  t o  proposed SSTs 
and was only operational  a i r c r a f t  approaching SST s ize  and speed. 
(FRC Release 28-68) 

. Apollo 8 astronauts were pronounced in perfect  heal th  by NASA Director 
of Medical Operations, D r .  Charles A. Berry, af'ter three-hour physical  
examination a s  countdown proceeded toward Dec. 21 launch fo r  moon 

- 

f l i g h t .  "The crew i s  i n  r e a l  f i ne  s p i r i t s ,  " he added. (AP, B Sun 
-9 

12/17/68; AP, W - Star ,  12/17/68) 



December 16: National Trendex Po l l  reported public support f o r  space 
program was 1% higher than i n  1967. Tenth po l l ,  sponsored by 
Thiokol Chemical Corp., was taken Oct. 21-23 a f t e r  successful 
Apollo 7 mission and showed 6% of U.S. public favored Apollo 
program t o  land man on moon by 1970, 213 did not, and 115 was 
undecided ( i n  September 1967 po l l ,  Apollo had 51% support, with 
3 3  opposed and 1g undecided). Public des i re  f o r  increased 
Government spending on space was a t  i t s  highest point i n  f ive  years, 
with 1% i n  favor, as  against  i n  1967. Support f o r  program was 
highest  among college-educated, those under 35, and men; 45% favored 
manned space exploration, versus 25$, instrumented program; 6@ backed 
planetary exploration, with 3% opposed. Favored programs a f t e r  Apollo 
were: (1) reusable space system, (2) lunar  exploration, (3)  manned space 
s ta t ions ,  (4) manned Mars exploration. (SBD, - 12/16/68, 197-8) 

. President Johnson proclaimed Dec. 17 Wright Brothers Day, commemorating 
a i r c r a f t  f l i g h t s  made by Orvil le and Wilbur Wright 65 yr e a r l i e r :  
"Their f i r s t  journey was shorter  than the  f loor  of t h e  giant  C-5 cargo 
ship t h a t  was t e s t  flown e a r l i e r  t h i s  year. But those b r i e f  f l i g h t s  ... 
on December 1'7, 1903, launched t h e  a i r  age. They changed mankind's 
way of l i f e .  " (PD, 12/23/68, 1718-9; 12/17/68, 16)  

December 17: I n  interview D r .  Lee A. DuBridge, science adviser-designate 
t o  President-elect  Richard M. Nixon, sa id  problem facing Government was 
not "Shall Government support and use science and technology, but how 
s h a l l  it do it. What are  t h e  p r i o r i t i e s . .  . . " Fundamental t o  use of 
science was knowledge; therefore ,  "one must have i n  any modern socie ty  
a very important and extensive f ree  basic  research enterpr ise  es tabl ish-  
ment, l a rge ly  i n  un ivers i t i es ,  so t h a t  new areas of knowledge w i l l  be 
explored. " Basic research budget of country should increase a t  l e a s t  
1% annually fo r  next few years. When it came t o  using t h i s  knowledge, 
"the Government can, and somebody must, d i r ec t ,  s e t  up t h e  goals. " 

On space program, D r .  DuBridge sa id  t h a t  "the astonishing 
discoveries" made by launching instruments i n to  space jus t  if  i ed  
fu r ther  exploratton from s c i e n t i f i c  point of view. When man entered 
p ic tu re  a s  "another piece of t he  i n s t m e n t a t i o n  t h a t  i s  needed f o r  
t h e  exploration, I' f i r s t  e f fec t  " i s  t h a t  t h e  costs  get large . .  . . 
Apollo landing of a man on t h e  moon i s  va s t l y  more expensive ... than 
t h e  Surveyor landing .... By t h e  same token, t h e  information returned 
w i l l  be much greater ,  too. However, as  t he  technology of t h e  space- 
c r a f t  improves, and our instruments need t o  get more complex, heavier, 
o r  longer l a s t i ng ,  the re  may very well be a time when put t ing a man 
up w i l l  ac tua l ly  be cheaper than t ry ing  t o  use automated instruments." 
( ~ u l l i v a n ,  NYT, - 12/17/68, 1 )  



December 1'7: National Science Board Chairman, D r .  Ph i l ip  Handler, only 
nominee t o  succeed Dr.,Frederick Se i tz  a s  NAS president i n  Ju ly  1969, 
sa id  i n  interview he would urge Federal program of "bloc grants" t o  
U.S. un ive r s i t i e s  i n  1969 t o  support science. Legislat ion would be 
introduced i n  new Congress, with "something l i k e "  $500-million pr ice  
t a g  i n  f i r s t  year, " jus t  f o r  s t a r t e r s .  " Universi t ies,  "completely 
dependent upon science project  grants ,"  had had funds f o r  individual  
p ro jec t s  cut off  leaving "numerous employees f o r  whom they have no 
s a l a r i e s . "  He advocated "Federal cushion" i n  form of bloc o r  i n s t i -  
t u t i o n a l  grants  t o  supplement individual  project  support. "I would 
even support bloc grants f o r  a l l  graduate education, not jus t  i n  
science. ( ~ o h n ,  W Post, 12/18/68, ~ 3 2 )  

. Arms Control and Disarmament Agency Director W i l l i a m  C. Foster  had 
submitted resignation t o  President Johnson e f fec t ive  Dec. 31, 
ACDA aides said.  (~wertzman, - NYT, 12/18/68, 5; W Post, 12/19/68, 
~ 2 1 )  

. A t  Washington, D . C . ,  ceremony, Adm. Thomas H. Moorer, Chief of Naval 
Operation, USN., presented Distinguished Service Medal t o  Astronaut 
Walter M. Schirra,  Jr., fo r  space deeds "exceeded by no one a f l oa t  
o r  airborne." (AP, W - Star ,  12/18/68, B2; W Post, 12/18/68, ~ 3 )  

. DOD announced USN had selected G r m a n  Aircraf t  Engineering Corp. 
and McDonnell Douglas Corp. t o  continue i n  contract de f in i t ion  
phase f o r  F - 1 4 ~  a i r c r a f t ,  formerly cal led VFX-1. Selection of 
contract  or  was scheduled fo r  January 1969. (DOD Release 1109-68 ; 
WSJ, - 12/18/68; UPI, W - Star ,  12/18/68, ~ 6 )  

December 18: NASA announced appointment of W i l l i a m  C. Schneider, Apollo 
Mission Director,  a s  Director of Apollo Applications, succeeding l a t e  
Harold T .  Luskin, who died Nov. 25. George H. Hage, Deputy Director 
of Apollo Program, would be Acting Apollo Mission Director i n  addit ion 
t o  h i s  present dut ies .  (NASA Release 68-217) 

. Apollo 8 astronauts heading for moon would be " in  f a r  l e s s  hazardous 
posi t ion"  than they would have been a s  crew f o r  Columbus, NASA 
Director of Manned Space Fl ight  Safety Jerome F. Lederer sa id  i n  
speech before Wings Club i n  New York. "Columbus did not know 
where he was going, how f a r  it was, nor where he had been a f t e r  
h i s  re turn .  With Apollo, the re  i s  no such lack of information." 
Nevertheless, mission would "involve r i s k s  of great  magnitude and 
probably r i s k s  t h a t  have not been foreseen. 

"Apollo 8 has 5,600,000 pa r t s  and one and a hal f  mi l l ion systems, 
subsystems and assemblies. Even i f  a l l  functioned with 99.9 per cent 



December 18 (continued) 
r e l i a b i l i t y ,  we could expect 5,600 defects.  Hence, t h e  s t r i v ing  fo r  
perfect ion and t h e  use of redundancy. " ( ~ e x t ;  NYT, - 12/19/68, 56) 

. Aerospace sa les  reached record high of $30.1 b i l l i o n  i n  1968, an 
increase of almost $3 b i l l i o n  over 1967, Aerospace Industr ies  Assn. 
President Karl G. Harr, Jr., t o l d  Washington, D.C. ,  meeting of 
~ v i a t i o n / ~ ~ a c e  Writers Assn. Commercial aerospace sa les  increased 
39$, t o  record $6.4 b i l l i o n ;  aerospace exports rose 3%, t o  $3 
b i l l i o n .  

Mil i tary  space programs i n  1968 rose 3, from $1.088 b i l l i o n  
i n  1967 t o  $1.121 b i l l i o n ,  reported AIA's "1968 Aerospace Industry 
Review and Forecast," which Harr a lso  released. Nonmilitary space 
sa les  declined 3.73, from $4.202 b i l l i o n  i n  1967 t o  $4.047 b i l l i o n  
i n  1968. Sales of products and services f o r  use of aerospace tech- 
nology i n  nonaerospace areas--such as  marine science, water desalina- 
t i on ,  crime control ,  and rapid  transit-- increased from $2.579 b i l l i o n  
t o  $2.726 b i l l i on .  

Harr predicted s l i gh t  decline i n  t o t a l  aerospace sa les  t o  about 
$29.6 b i l l i o n  during 1969 because of 255 drop i n  j e t  t ranspor t  sa les  
before de l iver ies  of new high-capacity a i r c r a f t ;  continuing increase 
i n  hel icopter ,  executive, and u t i l i t y  a i r c r a f t  sa les ;  modest increase 
i n  defense and nonaerospace sa les ;  and decline i n  c i v i l  space sa les .  
He noted t h a t  i n  t h i r d  quarter  of 1968 backlog of U.S. Government 
aerospace orders was l e s s  than t h a t  of other customers f o r  f i r s t  time 
since before World War 11. ( ~ e x t ;  AIA Release 68-60; W - Star ,  12/19/68, 
AJ-9) 

. USAF permitted 11 newspapermen t o  f l y  simulated combat missions i n  
F-111A from Ne l l i s  AFB, Nev., t o  demonstrate a i r c r a f t ' s  systems. 
I n  Washington Post, ~ e o r ~ e  C: Wilson sa id  decision t o  allow newsmen 
i n  cockpits of controversial  plane f o r  f i r s t  time evidenced USAF's - 
conviction "that  t h e  F-111 program i s  a t  a c ruc ia l  juncture a s  t h e  
Nixon Administration ge t s  ready t o  take off ice .  " (W Post, 12/19/68, 
~8 ) 

. D r .  Anatoli  A. Logunov, Director of I n s t i t u t e  of High Energy Physics 
near Serpukhov, 60 m i  south of Moscow, sa id  i n  Izves t ia  t h a t  I n s t i t u t e ' s  

. 1,000-yd-dia, 70-bev, proton accelerator had joined s c i e n t i s t s  e l se -  
where i n  search f o r  quark. Quark was hypothetical p a r t i c l e  thought t o  
be elementary building block of a l l  matter and t o  carry e l e c t r i c a l  
charge one t h i r d  t o  two t h i r d s  t h a t  of e lect ron charge. (w, 
12/20/68, 3) 



December 18: American I n s t i t u t e  of Aeronautics and Astronautics announced 
D r .  Charles P. Sonnett, Chief of Ames Research Center's Space Science 
Div. , would receive Space Science Award, including $500 honorarium, "for 
h i s  personal contribution a s  planner, leader and individual  experimenter 
i n  major space science vehicle programs which have contributed t o  t h e  
f i e l d  of space physics." He had worked i n  magnetospheric physics and 
nuclear physics and was currently concentrating on in terplanetary  
physics. He had been pr incipal  invest igator  on several  NASA experi- 
ments and ALSEP. Award would be presented a t  AIAA 7 t h  Aerospace 
Science Meeting i n  New York Jan. 20-22, 1969. 

D r .  Stanley G. Hooker, Technical Director of Br i s to l  Engine Div., 
Rolls-Royce Ltd., and Perry W. P r a t t ,  Vice President and Chief Sc i en t i s t  
of United Ai rc ra f t  Corp. had been selected t o  share $10,000 Goddard 
Award f o r  t h e i r  separate work i n  developing gas turbine  engines. Goddard 
Award, named f o r  l a t e  rocket pioneer Robert H. Goddard, was awarded 
annually t o  "a person who has made a b r i l l i a n t  discovery or  a s e r i e s  of 
outstanding contributions over a period of time, i n  t he  engineering 
science of propulsion o r  energy conversion." 

Prof. Rene H. Miller ,  head of MIT Dept. of Aeronautics and Astro- 
naut ics ,  would be given Sylvanus Albert Reed Award f o r  "out standing 
contributions" t o  rotary-wing a i r c r a f t .  D r .  Robert D. Fletcher,  USAF 
A i r  Weather Service ' s Deputy Chief of Staff  f o r  Aerospace Sciences, 
would receive Robert M. Losey Award f o r  "outstanding and dedicated 
leadership and service" f o r  30 y r  t o  aeronautical  meteorology. (AIAA 
Release; NASA Biog, ll/29/68; NYT, - 12/31/68, 52) 

December18-20: INTELSAT-I11 F-2 was successfullylaunchedbyNASA f o r  
ComSatCorp on behalf of Internat ional  Communications S a t e l l i t e  
consortium. Launch was from ETR by three-stage, Thrust -Augmented, 
Long-Tank Delta booster. The 632-1b cy l indr ica l  s a t e l l i t e  entered 
e l l i p t i c a l  t r a n s f e r  o rb i t  with 22,580-mi (36,355.1-km) apogee, 161.9-mi 
(260.5 -km) perigee, 642.9-min period, and 28.8' incl inat ion.  A l l  
systems were functioning normally. On Dec. 20 apogee motor was f i r e d  
t o  kick s a t e l l i t e  i n to  planned near-synchronous o rb i t  over At lan t ic  a t  
51' west longitude with 22,328.2-mi (35,933.8-km) apogee, 21,833.4-mi 
(33,137.5-km) perigee, 0.79' incl inat ion,  and 3.25' per day eastward 
o r b i t a l  d r i f t .  

INTELSAT-I11 F-2, f i r s t  successful launch i n  INTELSAT I11 se r i e s ,  
was backup t o  INTELSAT-I11 F-I (INTELSAT 111-A) which had been destroyed 
minutes a f t e r  launch Sept. 18 when launch vehicle began t o  break up. 
S a t e l l i t e  was scheduled t o  begin commercial service Jan. 2, 1969 
[see Dec. 281, handling up t o  1,200 voice c i r c u i t s  or  four TV channels. 
By Jan. 29, 1969, all Atlan t ic  area service except NASA Apollo t r a f f i c  
would be t rans fe r red  t o  INTELSAT-I11 F-2 from other  At lan t ic  comsats, 



December 18-20 (continued) 
INTELSAT I ( ~ a r l ~  Bird) and INTELSAT-I1 F-3 ( ~ t l a n t i c  11). Etamy 
W. Va. , ear th  s t a t i on  would become prime East Coast terminal  and 
Andover, Me., s t a t i o n  would be removed from service preparatory 
t o  i t s  use a s  prime terminal  f o r  INTELSAT-I11 F-4. NASA Apollo 
commwnications would be maintained through INTELSAT-I1 F-3 with 
42-ft terminal  antenna a t  Andover. (NASA Pro j Off; ComSatCorp 
Release 68-69; Stevens, - NYT, 12/19/68, 1; AP, W Post, 12/19/68, 
A3) 

December 19: Cosmos CCLXI was launched by U.S.S.R. in to  o r b i t  with 
637-km ('396.8-mi) apogee, 206-km (128-mi) perigee, 92.9-min period, 
and 71' incl inat ion.  (GSFC - SSR, 12/31/68) 

NASA i s  sued Management Ins t ruct  ion es tabl ishing Committee on Extra- 
Vehicular Ac t iv i t i e s  (EVA), a c t i v i t i e s  performed i n  space by astronaut 
outside space vehicle.  Seven-member committee, serving fo r  two-year 
period, would provide Deputy Associate Administrator f o r  Manned Space 
F l igh t  with recommendations on overa l l  NASA EVA planning and develop- 
ment by: ident i fying EVA capabi l i t i e s  which must be defined and 
developed t o  support manned space f l i g h t  a c t i v i t i e s ;  ident i fying 
ground-based, o rb i t a l ,  and lunar  surface experiments t o  es tab l i sh  
required EVA capabi l i t i e s ;  providing recommendations on short-  and 
long-term EVA program plans; reviewing proposed EVA f l i g h t  experi- 
ments and making recommendations; and maintaining awareness of EVA- 
r e l a t ed  a c t i v i t i e s  of organizations other than NASA. (NMI 1152.36) 

. NASA announced renewal through August 1970 of 10-yr contract with 
NAS which provided one-year appointments fo r  post-doctoral and 
senior post-doctoral s c i en t i s t s  and engineers specia l iz ing i n  
space-related work t o  conduct research a t  WSA f i e l d  centers.  
NASA would pay NAS $2,390,500 t o  carry out program. (NASA Release 
68-218) 

. AEC announced it had conducted underground nuclear t e s t  of about one- 
megaton y i e ld  a t  Nevada Test S i te .  It was similar  t o  April  26 t e s t .  
Tests  had been described i n  press as  l a rge s t  continental  explosions 
announced by AEC. Newsmen were permitted t o  witness t e s t  fo r  f i r s t  
time i n  10 yr .  Among fact ions  protes t ing underground t e s t i n g  was 
Howard Hughes spokesman who said Hughes would continue t o  sponsor 
independent s tudies  on adv isab i l i ty  of continuation of t e s t i n g  
[see  Dec. 61. (AEc PIO; AXC Release L-288; Wilson, W Post, 12/20/68, 
A3; H i l l ,  - NYT, 12120168, 1; 12/25/68; AP, - NYT, 12 /18 /68 ,5)  



December 19: U.N. General Assembly, by vote of 96-0, approved plans f o r  
permanent body of 42 members t o  study means of reserving seabed f o r  
peaceful  purposes and 'of exploring resources beyond nat ional  jur isdic-  
t i on .  Members would serve six-year terms, with one-third of membership 
changing every two years.  stabro rook, W Post, 12/20/68, ~ 1 2 )  

December 20: NASA announced completion of X-15  f l i g h t  research program. 
On f i n a l  f l i g h t  Oct. 24--199th i n  s e r i e s  which began June 8, 1969-- 
NASA t e s t  p i l o t  William H. Dana flew rocket-powered a i r c r a f t  t o  255,000- 
ft a l t i t ude .  Attempt a t  200th f l i g h t  Dec. 20 was canceled because of  
adverse weather conditions. 

I n  NASA-UW-USN program i n i t i a t e d  i n  1954,fl ights by th ree  X-15 
a i r c r a f t  manufactured by North American Rockwell Corp. had included 
more than 82 min of f l i g h t  a t  speeds exceeding mach 5 and t o t a l  
f l i g h t  time of more than 30 hr .  Peak a l t i t ude  reached was 354,200 
f t  (67.04 m i )  and t op  speed was 4,520 mph (mach 6.7)--speeds and 
a l t i t u d e s  never before a t ta ined by any vehicle f u l l y  controlled by 
p i l o t  from launch t o  landing. It had s e t  two o f f i c i a l  world a l t i t u d e  
records of 246,740 ft and 314,750 f't previously. X-15 f l i g h t  program 
provided knowledge applicable t o  design and development of future  
spacecraft  and commercial supersonic a i r c r a f t  and data on aerodynamic 
heating i n  high-speed f l i g h t ,  which could cause de te r io ra t ion  of a i r -  
c r a f t  s t r uc tu r a l  in tegr i ty .  X-15 remained only a i r c r a f t  capable of 
studying phenomena a t  hypersonic speeds, space-equivalent f l i g h t ,  
and reen t ry  f l i g h t .  

It a l so  had served a s  t e s t  bed f o r  new components and subsystems, 
subjecting them t o  hypersonic f l i g h t  environment. In  1962 four X-15 
p i l o t s  received Robert J. Col l ier  Trophy from President Kennedy f o r  
"the g rea tes t  achievement i n  aeronautics o r  astronautics i n  America, 
with respect  t o  improving the  performance, safety,  o r  eff ic iency of 
a i r  and space vehicles."  (NASA Release 68-221; NASA SF-60; NASA EP-9; 
AP, NYT, - 12/21/68, 73; - SBD, 12/23/68, 236) 

. Workmen loading super-cold oxygen i n to  Apollo 8 service module discovered 
gas had been contaminated, apparently by nitrogen used t o  f l u sh  tanks. 
Oxygen would be changed and tanks reflushed and launch was expected t o  
t ake  place on schedule. (~annan ,  W S ta r ,  12/20/68, A5) - 

. National Science Founation announced it had provided support permitting 
more than  5,800 secondary school students t o  receive specia l  t r a in ing  
i n  science and mathematics i n  summer 1969 or  i n  1969-70 academic year 
through 112 t r a in ing  projects .  Grants t o t a l ed  $1,815,874. (NET 
Release 68-180) 



December 20 : D r .  ~ o b e &  H. Guest, professor of organizational  behavior 
i n  Amos Tuck School of Business Administration, Dartmouth College, was 
sworn i n  a s  consultant by D r .  Thomas 0. Paine, Acting NASA Administrator. 
D r .  Guest 4 would serve on Management Advisory Panel. (NASA Release 
68-220) 

December 21: President Johnson sent congratulatory message t o  Apollo 8 
astronauts : " I  am confident t h a t  t he  world ' s f i ne s t  equipment w i l l  
s t r i v e  t o  match t h e  courage of our astronauts.  I f  it does t h a t ,  a 
successful  mission i s  assured. " (PD, 12/30/68, 1738) 

December 21-27 : NASA s Apollo 8 (AS-503) , second manned mission i n  
Apollo lunar  landing program and f i r s t  manned mission t o  o rb i t  moon, 
was successfully launched from KSC Launch Complex 39 a t  7:51 am EST by 
Saturn V booster. Primary objectives were t o  demonstrate crew, space 
vehicle,  and mission support performance during manned Saturn V mission 
with command and service module (CSM) and t o  demonstrate performance of 
nominal and selected backup lunar o rb i t  rendezvous (LOR) mission ac t iv -  
i t ies-- including translunar in ject ion;  CSM navigation, communications, 
and midcourse corrections;  and CSM consumables assessment and passive 
thermal control .  A l l  launch events occurred a s  planned and spacecraft ,  
carrying Astronauts Frank Borman (commander), James A. Lovell, Jr. 
(CM p i l o t ) ,  and William A. Anders (LM p i l o t ) ,  entered i n i t i a l  o rb i to  
with 118.4-mi (190.6-km) apogee, 113.8-mi (183.2-km) perigee, 32.51 
incl inat ion,  and 88.2-min period. 

A t  10:42 am EST 3rd stage burned f o r  second time, in jec t ing  space- 
c r a f t  i n to  lunar  t ra jec tory ,  and astronauts began journey t o  become 
f i r s t  men t o  leave ea r th ' s  g rav i ta t iona l  f i e l d .  Stage and instrument 
un i t  separated as  planned and service module propulsion system was 
f i r e d  t o  increase separation distance from 3rd stage, which was 
t r a i l i n g  500-1,000 f't behind spacecraft,  spewing unused propellants.  
Crew f i r e d  service propulsion system (SPS) engine fo r  2.4 sec, correct-  
ing t r a j ec to ry  and increasing veloci ty  by 25 fps. 

Second midcourse maneuver, scheduled fo r  second day, was canceled 
because t r a j ec to ry  was already so accurate t h a t  burn would have required 
ve loc i ty  change of only 0.7 fps .  Borman reported i l l n e s s ,  apparently 
from 24-hr i n t e s t i n a l  v i rus  o r  from reaction t o  sleeping p i l l s  being 
used during space f l i g h t  f o r  f i r s t  time, and Lovell and Anders reported 
nausea. Crew took navigation sightings and conducted f i r s t  TV t r ans -  
mission, showing spacecraft i n t e r i o r  and ea r th  from 138,690-mi a l t i t u d e  
and demonstrating food preparation and movements i n  weightlessness. 
Signals were received a t  ground s ta t ions  and transmitted t o  NASA 



December 21-27 (continued) 
Mission Control Center i n  Houston before re lease  l i v e  t o  commercial 
networks. 

Second TV transmission, on t h i r d  day, showed excellent  p ic tures  
of e a r th  from 201,365-mi a l t i t ude ,  including view of western hemisphere 
i n  sunlight .  Crew pointed out North Pole, South America, Cape Horn, 
and Baja, Calif . ,  and noted t ha t  U.S. East Coast was very cloudy. 
Earth, they said,  was beaut i ful ;  water looked royal  blue,  land areas 
brown, and clouds br ight  white. Reflection off ea r th  was much greater  
than off moon. SM reaction control  system's four rockets were f i r e d  
f o r  12  sec t o  reduce veloci ty  by 2 fps  and t o  make approach t o  moon 
closer t o  60 m i  a t  nearest  point .  

On four th  day, Christmas Eve, communications were in terrupted a s  
Apollo 8 passed behind moon and a s t r m a u t s  became f i r s t  men t o  see 
moon' s f a r  side. SPS engine was f i r e d  fo r  4 min 2 see, reducing speed 
by 2,994 fps  and placing spacecraft i n  lunar o rb i t  with 193.6-mi 
(310.6-km) apolune and 69.1-mi (111.2-km) peri lune.  I n  t h i r d  TV t e l e -  
cas t  Anders described lunar  surface as  "whitish gray, l i k e  d i r t y  
beach sand with l o t s  of foo tpr in t s  on it. Some of these  c r a t e r s  look 
l i k e  pick-axes s t r i k ing  concrete, creating a l o t  of f i n e  dust." After 
spacecraft passed behind moon a t  end of second revolution, SPS engine 
burned f o r  10  sec t o  reduce speed by 135 f'ps and t o  c i rcularze  o r b i t  
with 70.0-mi (112.6-km) apolune and 69.6-mi (112.0-km) peri lune.  
Love11 sa id  astronauts had "a grand view" of t he  lunar surface and 
confirmed t h a t  prospective landing s i t e s  were sa t is factory.  He 
reported t h a t  a t  about two minutes before sunrise a fan-shaped white 
haze appeared jus t  behind moon's limb. Crew continued landmark 
sightings and named numerous unnamed lunar features  a f t e r  o ther  as t ro -  
nauts, NASA o f f i c i a l s ,  and fr iends.  They conducted communications 
experiment which showed tha t  radio s ignal  from ear th  t o  Apollo 8 and 
back t o  ea r th  took th ree  seconds t o  make 460,000-mi round t r i p .  
Third TV transmission during ninth revolution showed heavily impacted 
mountains described by Anders as  "a vastness of black and white, 
absolute ly  no color. The sky up here i s  a l so  ra ther  forbidding, 
forboding extents of blackness with no s t a r s  v i s i b l e  when we're f ly ing  
over t h e  moon i n  daylight. You can see by t he  numerous c r a t e r s  t h a t  
t h i s  planet  has been bombarded through t he  eons with numerous small 
as te ro ids  and meteoroids, pock-marking t h e  surface of every square 
inch. And one of t h e  amazing features  of t h e  surface i s . .  . t ha t  most 
of t h e  c ra te r s .  . .have a round mound type of appearance instead of 
sharp jagged rocks. A l l ,  o n l y t h e  newest of features  have any sharp 
def in i t ions  t o  them, and eventually they get eroded down by t he  
constant bombardment of small meteoroids." The moon i s  "a very dark 
and unappetizing place ...." Crew read verses from f i r s t  chapter of 
Genesis and wished viewers a Merry Christmas. 



December 21-27 (continued) 
On f i f t h  day, while spacecraft was behind moon completing i t s  10th 

revolution,  SPS engine was f i r e d  f o r  3 min 23 sec, increasing spacecraft 
ve loc i ty  by 3,523 fps and propell ing Apollo 8 back toward ear th .  Space- 
c r a f t  l e f t  lunar  gravi ty  a t  201,807 m i  above earth.  A t  104 hours mission 
elapsed time 14-sec reaction-control-system burn increased ve loc i ty  by 
5 f'ps. F i f t h  TV transmission showed spacecraft i n t e r i o r ,  controls,  and 
food preparation. Data analysis  revealed s i x th  midcourse correction 
would not be necessary because of accuracy of course. Astronauts 
reported they had s lep t  well  and were i n  "very good shape."' Sixth TV 
transmission showed ear th  from ll2,125-mi a l t i tude .  

On s ix th  day crew prepared f o r  reentry and SM separated from CM 
on schedule. Parachute deploment and other reentry  events were 

A v 

nominal and Apollo 8 splashed, apex down, i n  Pacif ic  about 5,100 yd 
from recovery ship U. S. S. Yorktown a t  10: 51 am EST Dec. 27, 147 h r  
a f t e r  launch and precise ly  on time. According t o  p r io r  planning, he l i -  
copters and a i r c r a f t  hovered over spacecraft and pararescue personnel 
were not deployed u n t i l  l o c a l  sunrise, 50 min a f t e r  splashdown. Crew 
was then picked up and reached recovery ship a t  12:20 pm EST. 

A l l  primary Apollo 8 mission objectives and deta i led t e s t  objec- 
t i v e s  were achieved and, i n  addit ion,  f i ve  not o r ig ina l ly  planned. 
A l l  launch vehicle and spacecraft systems performed according t o  plan. 
Engineering accomplishments included use of ground network with on- 
board navigational  techniques t o  sharpen accuracy of lunar o rb i t  
determination and successful use of Apollo high-gain antenna, four-dish 
unif ied S-band antenna t h a t  deployed from SM a f t e r  separation from 3rd 
stage. Mission proved capabi l i ty  of Apollo CSM and crew, a s  wel l  a s  
ground support and control  systems, t o  operate out t o  lunar distances 
and re tu rn  through t h e  ear th '  s atmosphere a t  lunar velocity.  

Apollo 8 was f i f t h  Apollo mission t o  date,  second manned Apollo 
mission, f i r s t  manned mission on Saturn V launch vehicle,  and f i r s t  
manned operation of Apollo system under conditions f o r  which it was 
designed. Ear l i e r  unmanned Apollo f l i g h t s  had yielded a l l  spacecraft 
information possible without crew on board. Apollo 4 (launched Nov. 9, 
1967) and Apollo 5 (launched Jan. 22, 1968) had both been highly 
successful ,  completing i n f l i gh t  t e s t s  of a l l  major pieces of Apollo 
hardware. Apollo 6 (launched April  4), despite launch vehicle prob- 
lems, had a t t a ined  four of f i ve  primary objectives with t h e  space- 
c r a f t  recovered i n  excellent  condition. F i r s t  manned Apollo mission, 
Apollo 7 Oct. 11-22, had achieved a l l  primary objectives and had 
ve r i f i ed  operation of spacecraft f o r  lunar-mission duration. Apollo 
program was di rected by NASA Office of Manned Space Fl ight ;  MSC was 
responsible fo r  Apollo spacecraft development, MSFC f o r  Saturn V 
launch vehicle,  and KSC f o r  launch operations. Tracking and data  
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acquis i t ion  was managed by GSFC under overa l l  d i rect ion of NASA Office 
of Tracking and Data Acquisition. (NASA Proj  Off; NASA Release 68-208; 
NASA Special  Releases; Lannan, W Star ,  12/21/68, Al; 12/22/68, Al; 
12/24/68, Al; 12/25/68, A l ;  2 A Cohn, W Post, 12/23/68, A l ;  
O1Toole, W Post, 12/22/68, Al; 12/28/68, Al; Stevens, - NYT, 12/23/68, 
27; Lyons, - NYT, 12/23/68, 26; 12/25/68, 36; 12/28/68, 1; Wilford, NYT -3 

12/23/68, 1; 12/25/68, 1; 12/26/68, 1; 12/27/63, 1; 12/28/68, 1; 
Sehls tedt ,  B Sun, 12/23/68, A l ;  12/24/68, Al; 12/26/68, A l ;  12/28/68, 
A l ;  - SBD, 1 2 / 2 8 ,  239; 12/27/68, 245; MSC Roundup, 1/10/69, 3) 

December 21-28: A 0110 8 e d i t o r i a l  comment: 
New York **Space contains more than enough opportunity f o r  

f r u i t f u l  appl icat ion of t he  energies t h a t  a l l  mankind can devote t o  i t s  
exploration, development and eventual settlement. There i s  no need 
here f o r  wasteful  r i va l ry  deriving from earthbound na t i ona l i s t i c  and 
p o l i t i c a l  ambitions. I n  t h e  face  of the  most breathtaking challenge 
humanity has ever faced, the  only r a t i ona l  response i s  cooperation t o  
make space an arena of uni ty  and internat ional  brotherhood. Man's 
hopes and prayers r i de  with t h e  pre-Christmas voyagers. After  them 
must come ships bearing t he  United Nations f l ag ,  each carrying men of 
d i f fe ren t  c i t izenship ,  language, p o l i t i c a l  and re l ig ious  convictions 
and color. " (NYT, - 12/22/68, ~ 1 0 )  

New York Times: " . . . the  drama and i n t e r e s t  of yesterday's  view 
of ea r th  from space transcended any prosaic considerations of p r ac t i c a l  
u t i l i t y .  Rather t h e  excitement these  pic tures  aroused among mill ions 
of stay-at-homes flowed from t h e  v i sua l  evidence they provided of 
man's successful entrance i n to  a completely new realm, one which poses 
challenges, opportunit ies and dangers such as  t he  human species has 
never before faced. And yesterday's  p ic tures  provided a sobering 
perspective on man's puny ear thly  works and r i v a l r i e s ,  reminding a l l  
humanity t h a t  nature i s  t h e  basic antagonist,  not other men. " (g, 
12/24/68, 22) 

New York Times : "The space ,age, no doubt, w i l l  produce many 
fu ture  heroes and many other h i s t o r i c  accomplishments, but even now 
it i s  p l a in  t h a t  yesterday Astronauts Borman, Love11 and Anders 
assured themseleves of immortality a s  the  f i r s t  men l i t e r a l l y  t o  
break t h e  shackles of ea r th  and t r a v e l  successfully t o  another 
des t inat ion i n  t h i s  suddenly shrunken solar  system. " (E, 
12/25/68, 30) 
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Washington Post: "Above a l l ,  perhaps, t h i s  Christmas Eve a t  t h e  

moon and Christmas Day on t h e  way home have t o l d  us more about our 
e a r t h  than  about t h e  moon. One of the  astronauts had wondered on 
h i s  way t o  t h e  moon whether, i f  he were a t r a v e l l e r  from another 
p lane t ,  he would th ink  t h a t  i n t e l l i gen t  l i f e  exis ted  on Earth. The 
answer, from Captain Lovell a t  l e a s t ,  i s  t h a t  our planet  i s  ' a  grand 
o a s i s  i n  t h e  great  vastness of space. That i s  an awing ins ight  and 
it reminds us t h a t  man has f a r  t o  go here a t  home t o  f u l f i l l  t h e  
Christmas promise of Peace on Earth, Good W i l l  toward Men. ", (W Post,  
12/26/68, ~ 2 0 )  

Washington Sunday S ta r :  "The e s sen t i a l  th ing  t h a t  man has gained 
a s  a r e s u l t  of Apollo 8 i s  a new v i s ion  of himself. There i s  no revela-  
t i o n ,  it i s  t r u e ,  i n  t h e  knowledge t h a t  t h e  ea r th  i s  a small p lanet ,  a 
speck of dust i n  t h e  vastness of space. That i s  an i n t e l l e c t u a l  con- 
cept t h a t  man has accepted, o r  t r i e d  t o  accept, s ince Gali leo glimpsed 
i n f i n i t y  more than 300 years ago. But never before has t he  ea r t h  
seemed so f ragi le- -or  so precious--as it looked from the  edge of t h a t  
boundless night .  (W S t a r  12/29/68, ~ 1 )  

-9 

. In te rna t iona l  comment on Apollo 8 mission: 
I n  statement d i s t r ibu ted  by Soviet Embassy i n  Washington, D. C. , 

Boris Petrov, Chairman of Council f o r  In ternat ional  Cooperation i n  
Invest igat ion and U t i l i z a t i on  of Outer Space, U. S. S. R. Academy of  
Sciences, ha i l ed  "hardware" and "courage" of Apollo 8 astronauts but 
ca l l ed  a t t en t i on  t o  "considerable accent" placed on "automatic 
devices" i n  Soviet space program. He sa id ,  "The Soviet Union i s  
engaged i n  a large-scale  program of planned s tudies  and explorat ion 
o f  outer  space, which provides f o r  t h e  invest igat ion of t h e  ea r t h ' s  
upper atmosphere and of near-earth outer  space and s tudies  of 
sun-earth re la t ionsh ips  and of our c loses t  space neighbors--the moon, 
venus and mars, and l a t e r ,  on more remote planets ."  

Cuban National radio: ca l l ed  miss ion  "a t o t a l  success. " 
Tass: "Due t r i b u t e  should be paid t o  t h e  courage and mastery - 

of Frank Borman, W i l l i a m  Anders and James Lovell who have accomplished 
t h i s  outstanding s c i e n t i f i c  and t echn ica l  experiment. The successful  
f l i g h t  of Apollo 8 ushers i n  a new stage i n  t h e  h i s t o ry  of space 
explorat ion." Ten Soviet cosmonauts telegraphed Apollo crew congratula- 
t i o n s  fo r  "another milestone i n  s c i e n t i f i c  and t echn ica l  progress. I t  

Pope Paul V I ,  i n  message t o  President Johnson: " ~ i v i n g  thanks t o  
God f o r  t h e  successful  completion of t he  magnificent en te rpr i se  of t he  
Apollo 8 mission, we congratulate you and t h e  people of the  United 
S t a t e s  of America and pa r t i cu l a r l y  t he  in t rep id  space t r ave l e r s ,  and 
invoke divine blessing upon a l l  contributing t o  t h i s  noble achievement." 



December 21-28 (continued) 
U.N. Secretary General U Thant: "The powerful t h ru s t  of t h e  

rocket engines, t h e  awesome speeds a t ta ined i n  f l i g h t ,  t h e  vast  
d is tances  t raveled,  t h e  precision of navigation and t h e  f i d e l i t y  
of communications, aura l  and v i sua l ,  a l l  stagger t h e  imagination 
and defy t he  comprehension of man." 

Emperor Haile Selass ie  of Ethiopia: "a great  milestone i n  
man's continued search of t h e  unknown." 

Gov. Gen. Roland Michener of Canada, i n  message t o  President 
Johnson: Canadians had followed astronauts '  f l i g h t  with "admiration 
f o r  t h e i r  courage and t h e  technical  s k i l l  of a l l  who have a par t  i n  
t h e  enterpr ise ."  

Prime Minister Eisaku Sato of Japan t o  President Johnson: 
f ea t  showed America's "courage and t he  high l eve l  of s c i e n t i f i c  
technology. " 

The Economist: "What did they think,  those th ree  men of Apollo 8 
who r isked t h e i r  l i v e s  and t h e i r  sani ty  t o  f l y  t o  t h e  moon only t o  
repor t  t h a t  it looked l i k e  grey p l a s t e r  of pa r i s ?  What should we 
earthbound ones th ink?  I n  New York City, there  are  a t  l e a s t  2,000 
people who would ra ther  have watched a foo tba l l  game and were 
su f f i c i en t l y  incensed t o  telephone t h e  t e lev i s ion  networks and t e l l  
them so. The blame i s  not t he  as t ronauts ' .  A whole se r ies  of photo- 
graphs, some taken from instruments actual ly  on t h e  moon's surface, 
some i n  black-and-white, some i n  colour, had already warned them 
what t o  expect. The buck l i e s  on t he  desks of t h e  men who f o r  the  
past  1 3  years have di rected t h e  United S t a t e s t  $32 b i l l i o n  space 
programme, and spent 7% of it on get t ing men in to  space without 
planning anything constructive f o r  them t o  do when they got the re  .... 
The cost of a manned moonshot i s  put a t  around $1 b i l l i on ,  and f o r  
t h a t  sum you could get a whole programme of unmanned moon launches.. .  . 
But man does not l i v e  by science alone. . . . the  greates t  achievements 
of men i n  space have so f a r  been i n  t h e  realm of the  human s p i r i t  .... 
Apollo 8 i s  pa r t  of t h e  unceasing res t lessness ,  invention and ambition 
of our kind. Have we r e a l l y  any reason t o  believe t h a t  man's evolu- 
t i o n  has come t o  a stop af'ter a bare hal f  mill ion years on ear th? . . .  
It requires  arrogance, a closed mind and absolutely no sense of 
h i s to ry . .  . t o  say t h a t  sending men i n t o  space i s  an u t t e r  waste of 
time. " 

Neither Peking Radio nor New China News A ency covered Apollo 8 
mission. (UPI, C Trib, 12/26/68, 4; B Sun, 12728/68, Al; Economist, 
12/28/68, 11-12; UPI, N Va sun, 12/28/68,1) 



December 22: New York Acadeqy of Science invest igat ive  committee of 
22 members di rected "preliminary repor t"  t o  President Johnson, 
President-elect  Richard M. Nixon, and Congress on in tensi fying 
c r i s i s  i n  U.S. science and education which they said stemmed from 
cut s i n  Federal Government support. Investigation covering 84 
academic i n s t i t u t i o n s  and work of 193 research s c i e n t i s t s  had shown 
"po ten t ia l  solutions of such problems a s  poverty, r a c i a l  discrimina- 
t i o n ,  population control ,  a i r  and water pollution,  cancer and cardio- 
vascular disease,  mental i l l n e s s ,  mass t ranspor ta t ion,  housing and 
education a r e  not being pursued because of lack of continuing support.'' 
Committee recommended diver t ing Federal science funds earmarked f o r  
buildings and other c ap i t a l  equipment t o  use on research programs and 

- - 

i n  t r a in ing  s c i e n t i f i c  manpower t o  "preclude a serious shortage i n  t h e  
near future ,  a cr ippl ing one within f i ve  years. " (UPI, W Post, 12/23/68, 
~ 2 0 )  

December 24: INTEETAT-I11 F-2 began carrying segment of coverage of 
Apollo8 t o  Europe. It transmitted moon pic tures  from capsule and 

relayed TV coverage of Pacif ic  splashdown t o  Europe and Puerto Rico. 
INTELSAT I1 s a t e l l i t e s  over ~ t l a n t i c  and Pacif ic  each reserved about 
100 voice c i r c u i t s  f o r  NASA support communications with Apollo 8. 
ATS I1 and 111 augmented commercial communications coverage and - 
t ransmit ted l imi ted number of weather photos. (OSSA; NASA Release 

. FAA announced repor t ,  F r ic t ion  Effects of Runway Grooves, Runway 
18-36 Washington National Airport [AD 678 645 (DS 68-21) 1, r e s u l t  
of nine-month t e s t  s e r i e s  a t  Washington National Airport ,  indicated 
runway grooving, designed t o  prevent hydroplaning by increasing 
drainage of water, might a lso  enhance braking effectiveness of a i r -  
c r a f t  on wet runways [see Nov. 173. (FAA Release T 68-48) 

. Soviet Union announced through Tass successful completion of experi- 
ment i n  which t h r ee  researchers spent from Nov. 5, 1967, t o  Nov. 5, 
1968, i n  i so la ted  chamber consist ing of l i v ing  compartment and 
greenhouse l inked t o  outside world by videotelephone. Purpose of 
experiment was t o  t e s t  man1 s a b i l i t y  t o  l i v e  i n  i so l a t i on  fo r  year, 
using water and oxygen regenerated from waste products and dehy- 
dra ted food supplemented by greenhouse-grown vegetables; study 
e f f ec t s  of various fac tors  on human organism and es tab l i sh  optimum 
conditions f o r  long i so la t ion ;  and evaluate effectiveness of s e l f -  
contained l i fe-support  systems based on regeneration of waste 
products. Daily requirements of astronauts on long voyage included 
700 g of food, 2.4 kg of drinking water plus 5.5 kg of water f o r  other 



December 24 (continued) 
purposes, and 800 g of oxygen, amounting t o  11 tons  of supplies f o r  
one-year space voyage. Report sa id  there  were no s ignif icant  changes 
i n  body weight and temperature of experimenters except one l o s t  eight  
t o  nine pounds before h i s  weight s tab i l i zed  i n  f i v e  t o  s i x  months. 
Electrocardiagram remained unchanged and no dehydration was observed. 
Pulse and resp i ra t ion  r a t e s  had f luctuated before assuming lower 
l e v e l  than a t  s t a r t  of experiment. Researchers Gherman A. Manovtsev, 
Andrey N. Bozhko, and Boris N. Ulybshev were reported i n  good hea l th  
a t  conclusion of  experiment.  haba bad, - NYT, 12/25/68, 38) 

December 26 : U. S. S. R. launched Cosmos CCLXII from Kapustin Yar i n to  
o rb i t  with 791-% (491.5-mi) apogee, 264-km (164-mi) perigee, 95.2-min 
period, and 48.4 incl inat ion.  Equipment was functioning normally. 
(SBD, - 12/30/68, 257; GSFC - SSR, 12/31/68) 

. President Johnson appointed four  new members t o  President ' s Comit tee  
on t h e  National Medal of Science: D r .  Ernest R. Hilgard, Stanford 
Univ.; D r .  Edwin Land, president of Polaroid Corp.; D r .  Charles P. 
S l i ch t e r ,  Univ. of I l l i n o i s ;  and D r .  Richard B. Turner, Rice Univ. 
Terms would expire Dec. 31, 1971. D r .  Max Stone Peters of Univ. of 
Colorado was named Committee chairman f o r  1969, succeeding D r .  Bryce 
Crawford of Univ. of Minnesota. (g, 12/30/68, 1742; NYT, 12/27/68, 
4 

- 

. In  Washindon Post columnist Joseph Kraft sa id  post-Apollo programs 
had been sharply cut i n  Congress and space spending had been compared 
unfavorably with money fo r  pressing i n t e rna l  needs. "In t h i s  s i tua -  
t i on ,  it makes sense f o r  t h i s  country t o  disengage while it i s  ahead. 
There i s  no need fo r  t he  United S ta tes  t o  race Russia t o  every new 
milestone i n  space. On t h e  contrary, what t h e  United S ta tes  wants 
i s  a program closely connected t o  exp l i c i t  American requirements--a 
program of exploration f o r  i t s  own sake, not f o r  t h e  sake of beating 
t he  Russians. I n  t h a t  way, t h i s  country can continue t o  develop a 
capabi l i ty  i n  space, without having t o  respond i n  a panic t o  t h e  ups 
and downs t h a t  are  necessary par t  of t h e  space business." (W Post, 
12/26/68) 

. Apollo 8 lunar  f l i g h t  was voted top  news story of 1968 i n  Dec. 24 
repol l ing of ed i to rs  of Associated Press member newspapers, radio,  
and TV s ta t ions .  Previous po l l ,  completed before Dec. 2l-27 
mission, had selected assassinations of Sen. Robert F. Kennedy and 
Rev. Martin Luther King a s  No. 1 and No. 2 s t o r i e s  of year. 
(W -9  Sta r  12/26/68, ~ 8 )  



December 26-31: A t  '135th meeting of American Assn. f o r  t he  Advancement 
of  Science i n  Dallas, Tex., John M. Logsdon, ass i s tan t  professor of 
in te rna t iona l  r e l a t i ons  a t  - Catholic Univ. of America, said former 
President Dwight D. Eisenhower had planned t o  scrap manned space 
f l i g h t s  a f t e r  Project  Mercury but h i s  successor, President John F. 
Kennedy, had decided t o  t r y  t o  send men t o  t he  moon because of 
"America ' s competitive and expansive s p i r i t .  " 

Outgoing Pres iden t ia l  Science Adviser, D r .  Donald I?. Hornig 
recommended reexamination of concept of Federal Department of 
Science since science "has now assumed such importance t o  t he  
nation t h a t  i t s  posi t ion would be stronger if it had a voice i n  
t h e  Cabinet. I' He advocated annual report  on s t a t e  of science 
s imilar  t o  annual economic report  and sa id  Office of Science and 
Technology "could eventually evolve i n  an of f ice  of planning and 
analysis ,  looking broadly a t  nat ional  problems with some s c i e n t i f i c  
o r  technological  component, but extending well  beyond the  purely 
t echn ica l  areas ."  Under questioning, D r .  Hornig said he agreed 
with D r .  J. Herbert Hollomon, President of Univ. of Oklahoma and 
former Assis tant  Secretary of Commerce, t h a t  Federal Dept. of 
Science, with National Science Foundation as  i t s  core, might 
encompass oceanographic agencies, high energy physics research 
current ly  funded by AEC, ESSA, Bureau of Census and Labor S t a t i s t i c s ,  
geophysics branches of Geological Survey, and some N I H  programs. 
D r .  Hollomon a l so  suggested WSA be added when it could be included 
"without having it become t h e  t a i l  t h a t  wags t h e  dog." D r .  Hornig 
i n s i s t ed  no massive "science agency" should be created t o  usurp 
supervision of Nation's science e f fo r t .  

Cornell Univ. map expert,  Prof. Arthur J. McNair, sa id  sophis- 
t i c a t  ed photographic mapping by s a t e l l i t e s  a t  140-mi a l t i t u d e  would 
provide f a s t e r ,  cheaper, broader, and more deta i led coverage than 
now possible by a i rplane mapping. Single map-making s a t e l l i t e  
photo, he sa id ,  would be equivalent t o  1,000 photos taken by 
a i r c r a f t .  U.S. could be f u l l y  and adequately mapped i n  one year 
from photos from s a t e l l i t e  i n  near-polar o rb i t  fo r  four weeks. 
Another 11 mo would be needed fo r  data  processing. U.S. had already 
spent 125 yr i n  inadequate mapping. 

D r .  Robert H. Hardie of Vanderbilt Univ. said planet Pluto had 
appeared t o  be dimming f o r  past  10 yr. It was moving around i n  
248-yr o r b i t a l  period t o  point where it re f lec ted  l i t t l e  sunlight .  
I t s  surface temperature had dropped two degrees as  r e s u l t .  He 
speculated t h a t  planet froze i n to  mass of stone and so l i d  nitrogen 
a s  temperatures reached -250° C when facing away from sun. 
When bathed i n  sunlight ,  planet  warmed t o  -200' C and formed 
r e f l ec t i ng  puddles which astronomers saw as var ia t ions  i n  l i g h t  
in tens i ty .  ( ~ e x t ;  WI, W Post, 12/28/68, Ag; Lannan, W S t a r ,  
12/30/68, A3; AP, W ~ o s t m 0 / 6 8 ,  A6; W -9 Sta r  12/30/68, ~ 3 )  



December 27: A t  White House press conference President Johnson discussed 
Apollo 8 ' s  e f f ec t  on U.S. posi t ion i n  space race: "We a re  very pleased 
with t h e  progress we have made.... Each side has d i f fe ren t  examples 
of i t s  achievements. But i n  t he  10 t o  11 years since Sputnik I. . .when 
we didn ' t  even have a space committee i n  t he  Congress, when we were 
t a lk ing  about t h e  basketball  up there  i n  t he  a i r ,  when we have weathered 
t h e  storms t h a t  have brewed--everyone who wanted t o  cut anything, t h e  
f i r s t  th ing  they wanted t o  cut was t he  space program--when we have seen 
t h e  e d i t o r i a l  professors inform us t h a t  the re  was r e a l l y  no value i n  
doing all of t h i s  anyway, it gives me great  pleasure now t o  see t h e  
t h r i l l  t h a t  even they a r e  get t ing out of it. " 

President described anxiety about such a complex mission and said  
he had repeatedly asked himself whether U.S. was ready, whether date 
selected was best  one, whether every possible precaution had been 
taken, and whether every man had performed h i s  requirements. "About 
a l l  you can do . . . i s  t o  pick men t h a t  you have confidence i n ,  t h a t  you 
t r u s t ,  give them the  support they need, and then hold on." Remember- 
ing he had "recommended t h i s  goal f o r  t h i s  decade'' t o  President Kennedy, 
he said:  "There have been many p i t f a l l s  every s tep of t h e  way. I don't 
know how many fo lks  have jus t  wanted t o  abandon it, c l i p  it, cut it, 
take  t he  money f o r  t h e  c i t i e s  o r  t h e  war o r  jus t  anything e l se .  Space 
has been a whipping boy. 

"So when you see t h e  day approaching when visions,  and dreams, 
and what we said  t o  t h e  Congress when we created t h e  Space Administra- 
t i o n  back i n  1958 are  becoming r e a l i t y ,  you na tura l ly  a re  hopeful. " 

Later,  i n  telephone message t o  Apollo 8 astronauts President 
congratulated crew and said: "YOU have made us very proud t o  be 
a l i ve  a t  t h i s  par t i cu la r  moment i n  history.  You have made us f e e l  
akin t o  those Europeans nearly f i ve  centuries ago who heard s t o r i e s  
of t h e  New World f o r  t h e  f i r s t  time. There i s  jus t  no other compari- 
son t h a t  we can make t h a t  i s  equal t o  what you have done o r  t o  what 
we f ee l . .  . . My thoughts t h i s  morning went back t o  more than 10 
years ago ... when we saw Sputnik racing through t he  skies,  and we 
rea l ized  t h a t  America had a big  job ahead of it. 

"It gave me so much pleasure t o  know t h a t  you men have done a 
l a rge  pa r t  of t h a t  job. (5, 12/30/69, 1744-50) 

. Apollo 7 mission (0ct .  U-22) was adjudged successful by NASA. A l l  
launch vehicle systems performed sa t i s f ac to r i l y  throughout expected 
l i f e t ime  and spacecraft systems functioned with few minor anomalies, 
which were countered, preventing l o s s  of systems support. Splashdown 
occurred within one mile o f  guidance system t a rge t  point and recovery 
of f l i g h t  crew and CM was successful. A l l  t e s t  objectives had been 
successfully accomplished. (NASA Proj  o f f )  



December 27: Apollo 6 (launched Apri l  4) was adjudged unsuccessful by 
NASA. Although th ree  of f ive  primary mission objectives had been 
f u l l y  accomplished and two p a r t i a l l y  accomplished, overa l l  mission 
was not a success. Apollo 6 had entered e l l i p t i c a l  parking o r b i t  
ins tead of planned c i rcu la r  o rb i t  when 2nd stage engines shut down 
prematurely and 3rd stage f a i l ed  t o  re ign i te  on command. (NASA Proj 
o f f )  

. NASA announced it would convert t o  c i v i l  service operation during next 
18 mo work performed i n  810 contractor posit ions a t  GSFC, t o  bring 
Center's operations in to  accord with Civi l  Service Commission guide- 
l i n e s  prohibit ing Government supervision of contractor employees. 
Many incumbent contractor employees would be offered Government posi- 
t i o n s  and only small port ion of contractors1 a c t i v i t i e s  would be 
affected i n  many cases. Conversion would be completed by June 1970 
and NASA would continue t o  r e l y  on industry t o  considerable extent 
f o r  support services. (NASA Release 68-223) 

. MSFC announced it had issued Boeing Co. $8,429,047 supplemental agree- 
ment extending from October 1968 t o  March 1970 maintenance and opera- 
t i o n  of Saturn V development f a c i l i t y  a t  MSFC and providing fo r  
mechanical ground support equipment and l o g i s t i c s  work. (MXFC Release 
68-283) 

. NASA announced award by LeRC of $3,448,762 cost -plus-award-fee contract 
t o  Honeywell, Inc.,  f o r  Centaur launch vehicle guidance system includ- 
ing management, engineering, repair ,  and modification support during 
1969. (NASA Release 68-222) 

. In  Science D r .  J. C. G. Walker, Yale Univ. geologist and geophysicist,  
and N. W. Spencer, Chief of GSFC1s Laboratory f o r  Atmospheric and 
Biological Sciences, sa id  thermosphere probe experiments had provided 
l a rges t  body of rocket mass-spectrometer data obtained. Tests had 
been conducted j o in t l y  by s c i en t i s t s  a t  GSFC and Space Physics 
Research Lab. a t  Univ. of Michigan t o  determine temperatures of 
ea r th '  s upper atmosphere. Since 1962, concentration and temperature 
of molecular nitrogen i n  upper atmosphere had been measured i n  22 
successful  f l i g h t s  under varying conditions of solar  a c t i v i t y ,  from 
launch s i t e s  a t  Fort Churchill, Manitoba, Wallops Island,  Va., and 
Vega Baja, Puerto Rico. Sc ien t i s t s  had concluded t h a t  upper atmosphere 
consisted of mixture of gases--electrons, ions, and neu t ra l  pa r t i c les - -  
each of which had d i s t i nc t  temperature. Mult ip l ic i ty  of temperatures 
could be expected i n  upper atmosphere of planets,  though differences 
between planetary atmospheres must be more s t r ik ing  than s imi l a r i t i e s  



December T( (continued) 
because of differences i n  atmospheric composition and i n  distance from 
sun. It was l i k e l y  t h a t  absence of permanent magnetic f i e l d  on e i t he r  
Mars or  Venus caused fu r ther  substant ia l  differences between upper 
atmospheres of these  planets  and t he  upper atmosphere of earth.  
(science, 12/27/68, 1437-41) 

. Washington Post sa id  Harvard Univ. s c i en t i s t  D r .  George B. Kistiakowsky, 
who i n  1959 was chief science adviser t o  President Eisenhower, had sa id  
i n  taped interview f o r  broadcast on CBS radio network Dec. 29 t h a t  put- 
t i n g  man on moon would not compare t o  great  s c i e n t i f i c  achievements 
such as  breaking genetic code.  r his [moon f l i g h t ]  i s  an adventure. 
... i t ' s  d i f fe ren t  from Darwin's t r a v e l s , "  which l ed  t o  h i s  discovery 
of genet ic  evolution. ( ~ a r o n s ,  W Post, 12/28/68, ~ 8 )  

. Associated Press quoted Mrs. Madalyn Murray O'Hair, who was instrumental 
i n  having prayer removed from U.S. public schools, as  saying she would 
r e g i s t e r  complaints with NASA against reading by Apollo 8 astronauts 
of port ions of Genesis during lunar o rb i t  and would organize mail 
campaign t o  bar  prayer from space. (AP, W Post, 12/28/68, ~ 9 )  

. National Science Foundation announced median annual sa la ry  of U.S. 
s c i e n t i s t s  i n  1968 was $13,000, up $1,200 (19;) from 1966. Self -  
employed s c i e n t i s t s  earned highest median, $18,000, i n  1968, with 
those  employed by industry, business, and nonprofit organizations 
second a t  $14,700. Federal Government s c i e n t i s t s  reported same 
median salary--$13,500--as those employed on yearly bas i s  by 
educational i n s t i t u t i ons .  Single l a rges t  users of s c i e n t i f i c  
t a l e n t  were educational i n s t i t u t i ons  (4%). Industry and business 
employed 3$, and 1% were c iv i l i ans  i n  Federal Government. Infor-  
mation was based on responses by 298,000 U. S. s c i e n t i s t s  t o  NSF' s 
b ienn ia l  National Register survey. (NSF Release 68-181) 

. New York Times sa id  a r t i c l e  i n  December issue of Austral ian Quarterly 
by Austral ian National Univ. l e c tu r e r  Robery Cooksey had suggested 
U, S. "space research f a c i l i t y "  a t  Pine Gap near geographical center 
of Austra l ia  might be s t a t i on  designed t o  guide o r b i t a l  miss i les  
f i r e d  from U.S. t o  t a r g e t s  i n  Communist k i n a .  I f  so, he sa id ,  
Austra l ia  would then be po ten t ia l  t a rge t  f o r  r e t a l i a t i o n  with nuclear 
weapons. Ar t i c l e  had caused f l u r r y  of questions about base i n  
Austral ian press.  Later New York Times s tory  said U.S. o f f i c i a l s  
i n  Washington had denied suggestion and said  Pine Gap in s t a l l a t i on  - 
was jo in t  U. S. -Australian space research f a c i l i t y  established by 
agreement i n  1966.  rumbu bull, - NYT, 12/29/68, 30) 



December 27: DOD announced appointment t o  Defense Science Board of 
D r .  Arthur T.  Biehl, Associate Director f o r  Advanced Study, Lawrence 
Radiation Laboratory; D r .  Lewis M. Branscomb, Chairman of Jo in t  
I n s t i t u t e  f o r  Laboratory Astrophysics, Univ. of Colorado; Daniel J. 
Fink, General Manager f o r  Space Systems, General E lec t r i c  Corp.; and 
D r .  Charles M. Herzfeld, Technical Director of Defense Space Group 
(R&D), Internat ional  Telephone and Telegraph Corp. (DOD Release 
1139-68) 

. AEC announced detection of Chinese Communist atmospheric nuclear t e s t  
a t  Lop Nor area. It was eighth Chinese Communist nuclear t e s t  detected 
and had y i e ld  of about th ree  megatons. Peking government l a t e r  con- 
firmed successful  explosion of hydrogen bomb, pa r t i c l e s  of which, 
sa id  Associated Press, had been found i n  r a i n  water collected a t  Nigata, 
Japan. Peking Radio a l so  sa id  Communist China would never sign U.N. 
t r e a t y  t o  end spread of nuclear weapons. (AEC Release L-294; AP, W S ta r ,  
12/26/69, A10; UPI, W -9 Star  12/29/69, A10; Kumpa, B Sun, 12/29/68, 1 F  

December 28: INTELSAT-I11 F-2 (launched Dec. 19) was used between Etam, 
W. Va, and Raisting, Germany, under emergency authorization t o  back up 
in te r rup t ion  of service on TAT-4 cable. (NASA Froj  o f f )  

. Finnish professor Arrno Niini  said photos of ea r th  brought back by 
Apollo 8 astronauts might show t i n y  r ing  of small dust pa r t i c l e s  
200 t o  350 m i  above earth.  It would be discernible only i n  pic tures  
taken with sun behind camera and with suf f ic ien t ly  sensi t ive  film. 
(WI, NyT, 12130168, 2) 

. Fresident Johnson announced promotion of Apollo 8 Astronaut William A. 
Anders (Maj., USAF) t o  Lieutenant Colonel under h i s  policy of grant- 
ing one-grade promotion t o  mi l i t a ry  astronaut a f t e r  h i s  f i r s t  success- 
f u l  space mission. (Maynard, W Post, 12/29/68, ~ 4 ;  - PD, 1/6/69, 5 )  

. In  Moscow interview with Turin, I t a l y ,  newspaper La Stampa, Soviet 
space s c i e n t i s t  Prof. Leonid I. Sedov said  U.S. sX. was concentrating 
on perfect ing unmanned spaceships fo r  exploration of c e l e s t i a l  bodies 
deeper i n  space than moon. "There does not ex i s t  a t  present a s imilar  
project  [ t o  Apollo 81 i n  our program. In  t he  near fu tu re  we w i l l  not 
send a man around t h e  moon. We s t a r t  from the  pr inciple  t h a t  c e r t a in  
problems can be resolved with the  use of automatic soundings." Sedov 
hai led Apollo 8 mission a s  "a great  s c i e n t i f i c  conquest. " (UPI, 
W ~ o s t , ~ 8 ,  ~ 4 )  



December 29: In  Washineon Sunday Star ,  W i l l i a m  Hines reported r e s u l t s  
of  query of eight  eminent s c i en t i s t s  on most important s ingle  decision 
r e l a t ed  t o  science and technology which faced President-elect Richard M. 
Nixon ea r ly  i n  h i s  administration. Consensus was: shaping of long-term 
science policy. Also c i t ed  were need for  reexamination of p r i o r i t i e s  
and goals, with f irm decision on extent t o  which science and higher 
education should receive Government support; creation of Dept. of Science 
i n  cabinet o r  stronger science-Government communication l i ne s ;  reassess-  
ment of space funding and other "big science" projects ,  including proton 
accelera tors ;  greater  emphasis on soc ia l  goals; vigorous ant ipol lut ion 
e f f o r t s ;  and more imaginative use of science and technology as  ins t ru -  
ments of nat ional  policy. None of eight s c i e n t i s t s  advocated abandon- 
ment of space program a f t e r  culmination of Apollo project .  Physicist  
Alvin M. Weinberg, Director of Oak Ridge National Lab., sa id  of space 
program, "This th ing  takes  so very much money t ha t  i t ' s  hard t o  get 
exci ted about any other decision i n  science u n t i l  t h i s  one has been 
made. What should be i t s  l e v e l  i n  t h e  lYOs?  We have become accustomed 
t o  something l i k e  four or  f i v e  b i l l i o n  do l la r s  a year, but I doubt very 
much t h a t  t h i s  i s  a l e v e l  t h e  new President i s  l i k e l y  t o  concur in . "  
(W -9 Sta r  12/29/68, ~ 3 )  

. Noting what he cal led "curious conspiracy of si lence on Russia 's  capabil- 
i t i e s  and intent ion"  fo r  almost eight  years,  W i l l i a m  Hines i n  Washington 
Sunday S t a r  said:  "One of t h e  many small a c t s  of pos i t ive  statesmanship 
which Richard M. Nixon could prof i tably  perform ear ly  i n  h i s  administra- 
t i o n  would be t o  t e l l  t he  American people f u l l y  and f rankly jus t  what 
t h e  United S ta tes  government knows about t h e  Soviet space program.. . . 
It would lend credence t o  M r .  Nixonts professed policy of openness. 
It would compromise no s ignif icant  secrets .  And it would enable t he  
American publ ic  t o  make judgments about t h e  future  of t h e  U.S. space 
program a t  a time when v i t a f  decisions along t h i s  l i n e  would be coming 
due." (W - Star ,  12/29/68, ~ 4 )  

December 30: Defense Secretary designate, Rep. Melvin R. Laird (R- is. ) 
named David Packard, chairman of.Hewlett-Packard Co., California 
e lec t ron ics  firm, t o  be Deputy Secretary of Defense i n  Nixon Administra- 
t i o n .  ( ~ e e c h e r ,  - NYT, 12/31/68, 1; WSJ, - 12/31/68; Aero Daily, 12/31/68) 

Cost-plus-fixed-fee contract f o r  Cal Tech's operation of JPL as  a major 
NASA i n s t a l l a t i o n  was renewed by NASA and Cal Tech through Dec. 31, 
1971. Cal Tech s ta f fed  and operated JPL; property, f a c i l i t i e s ,  and 
equipment were owned by Government. (NASA Procurement Off ; NASA 
Release 69-2) 



December 30: I n  Pravda, Prof. Boris Petrov, Soviet guidance mechanisms 
s p e c i a l i s t ,  sa id  U.S.S.R. preferred not t o  send men t o  moon a t  t h i s  
point  though unmanned Zond V and Zond V I  "were adapted f o r  p i lo ted  
f l i g h t . "  ( ~ e u t e r s ,  W Post, 1 2 / 3 1 m )  

. Cleveland Pla in  Dealer e d i t o r i a l  said, "Those who argue t h a t  t h e  
country should be spending more money on important domestic - 

programs a re  correct .  But these  increases should not have t o  
come a t  t h e  expense of American space exploration and newly-won 
world pres t ige .  NASA's needs deserve high pr io r i ty .  There should 
be no l o s t  opportunit ies.  When the  f i r s t  American s e t s  foot  on 
t h e  moon next year, h i s  accomplishment should symbolize a beginning, 
not an ending. " (C  Plain Dealer, 12/30/68) 

. I n  Washington Evening S ta r ,  David Lawrence asked, "What was r e a l l y  
t h e  5 ig  'miracle1 i n  t h e  voyage of t he  American astronauts t o  t h e  
moon and back?" It could have happened, "and the  r e s t  of t h e  world 
would not have witnessed t h e  dramatic a r r i v a l  of t h e  astronauts 
aboard an a i r c r a f t  c a r r i e r  i n  t h e  middle of t he  Pacif ic  Ocean o r  
t h e  pic tures  sent from outer space f o r  several  days i f  it has not 
been f o r  another great  f e a t  of science--transmission of t e l ev i s ion  
and radio  from a r t i f i c i a l  s a t e l l i t e s  d i rec t  t o  every continent of 
t h e  world." (W - Star ,  12/30/68, ~ 9 )  

December 31: White House announced from Johnson City, Tex., t h a t  
President Johnson would present NASA Distinguished Service Medals 
t o  Apollo 8 Astronauts Frank Borman, James A. Lovell, Jr., and 
W i l l i a m  A. Anders during "Astronaut Day" ceremonies i n  
D. C. , Jan. 9, 1969. (AP, W -3 Star  12/31/68, A5 ; UPI, 
10C; W Post, 1/1/69, 2) 

. Soviet t e s t  p i l o t  Eudard V. Yelyan tes t - f lew TU-144 U. S. S.R. ' s  
delta-wing supersonic t ranspor t ,  on successful 38-min maiden 
f l i g h t  from a i rpor t  near Moscow. Tass reported "the equipment 
on board t h e  a i r l i n e r  operated normally." Aircraf t  was designed 
t o  carry  120-135 passengers a t  speeds t o  1,600 mph over 4,000-mi 
range. It was equipped with four Kuznetsov N.K. -144 turbofan 
engines. Tass sa id  sonic boom " i s  almost not f e l t "  on ea r th  
because TU-144 reached maximum speed a t  high a l t i tudes .  

Later ,  New York Times e d i t o r i a l  commented: "The long i n t e r -  
nat ional  debate about supersonic a i r l i n e r s  i s  sure t o  be stepped 
up i n  t h e  wake of t h e  news t h a t  t h e  Soviet entry, t h e  TU-144, 
has made i t s  f i r s t  f l i g h t .  Since it has not been claimed t h a t  
t h i s  i n i t i a l  t r i a l  reached supersonic speeds, t h e  l ikel ihood i s  



December 31 (continued) 
t h a t  t h e  TU-144 was kept subsonic on i t s  f i r s t  outing. But Soviet 
a i rplane designers and builders have manufactured enough supersonic 
mi l i t a ry  planes t o  suggest t h a t  on a subsequent f l i g h t  t he  TU-144 
w i l l  f l y  f a s t e r  than t h e  speed of sound.... I n  t h i s  country, t h e  
Soviet f i r s t  w i l l  undoubtedly spur those who want t o  pour s t i l l  
more Government funds i n to  t he  Boeing project  t o  build an advanced 
supersonic plane t h a t  i s  f a s t e r  and l a rge r  than t h e  TU-144. For- 
tunate ly ,  t h i s  country's technological pres t ige  i s  now higher than 
ever i n  t h e  wake of t h e  Apollo 8 moon journey. That f a c t  should 
help t he  incoming Nixon Administration t o  see t ha t  the re  are  be t t e r  
uses f o r  t h e  nation's  scarce resources than t o  engage i n  a super- 
sonic plane race whose economics are  dubious and whose product's 
contribution t o  noise pol lut ion i s  a l l  t oo  loud."  haba bad, NYT -9 

1/1/69, 1; UPI, W -9  Star  1/1/69, A7; Winters, B - Sun, 1/1/69, 1; 
NYT, 1/2/69, 30) - 

. National Science Foundation released Federal Funds f o r  Research, 
Development, and Other Sc i en t i f i c  Ac t iv i t i e s  : Fisca l  Years 1967, 
1968, and 1969. Federal obligations for  bas ic  research, applied 
research, and development (plant  excluded) t o t a l ed  $16.5 b i l l i o n  
i n  FY 1967 and were expected t o  t o t a l  $16.2 b i l l i o n  i n  FY 1968, 
f i r s t  drop since 1955. Obligations had been expected t o  t o t a l  
$17.3 b i l l i o n  i n  FY 1969, but ,  because of appropriations and 
apportionment act ions ,  probably would be even l e s s  than i n  1968. 

Basic research obligations t o t a l ed  $2.0 b i l l i o n  i n  FY 1967 
and were expected t o  be $2.1 b i l l i o n  i n  1968. Applied research 
obl igat ions  t o t a l ed  $3.3 b i l l i o n  i n  FY 1967, with $3.3 b i l l i o n  
estimated f o r  1968. Originally expected increases i n  FY 1969 
obl igat ions ,  t o  $2.4 b i l l i o n  fo r  bas ic  research and $3.6 b i l l i o n  
f o r  applied research, probably would not occur because of cutbacks 
i n  FY 1969 budget. Development obligations were $11.3 b i l l i o n  i n  
1967, highest ever reported, but were expected t o  drop t o  $10.8 
b i l l i o n  i n  1968. Originally expected r i s e  t o  $ll. 3 b i l l i o n  i n  
1969 probably would not be achieved. I n  FY 1967, obligations f o r  
R&D plant  t o t a l e d  $620 mill ion,  with estimated $517 mil l ion fo r  
1968 and $777 mill ion f o r  1969. DOD, NASA, and AEC provided 
bulk of R&D funds, with 9@ average share during 1960-66 and 8 p  
during 1967-69. DOD, NASA, and AEC together supported 6 q  of 
Federal research t o t a l  and more than 9% of development t o t a l  
i n  1968. 

During 1967-69, 8@ of Federal R&D funds were scheduled f o r  
extramural performers, ch ie f ly  U.S. i ndus t r i a l  firms. I n  1968 
they  received 6%, with colleges and un ivers i t i es  receiving N,  



December 31 (continued) 
Federally funded R&D centers,  kj:, and remaining 2% t o  intramural 

I n  bas ic  research colleges and un ivers i t i es  were 
1968's major performing group, with 37% of t o t a l .  Federal sector 
was scheduled t o  perform 375 of 1968 t o t a l  applied research. 
I ndus t r i a l  firms were t o  perform 775 of t o t a l  1968 development. 
During th ree  years,  1967-69, l i f e  sciences received 2% of Federal 
support; engineering sciences 2%; physical sciences 215; and 
environmental sciences 1%. Since 1959, however, psychological 
and soc i a l  sciences had shown f a s t e r  r e l a t i ve  gains than a l l  
others.  ( ~ e x t )  

. New York Gov. Nelson B. Rockefeller announced Apollo 8 astronauts 
had accepted inv i ta t ion  t o  come t o  New York fo r  specia l  day of 
observance Jan. 10. (FOX, TJYT, 1/1/69, 1) 

. Senator-elect Barry Goldwat e r  ( R - ~ r i z .  ) t e s t  -rode F-111A and took 
controls during par t  of 90-min f l i g h t  t o  and from Nel l is  AFB, 
Nev. Later he sa id  a i r c r a f t  had been victim of p o l i t i c s ,  not by 
par ty ,  but by "bungling i n  t he  Defense Department. " Goldwater 
sa id  he had not opposed a i r c r a f t  but objected t o  way DOD had 
awarded contract  t o  General Dynamics Corp. He said USAF had done 
good job i n  "taking t h e  bugs out of t h i s  airplane.  " (AP, W Post, 
1/1/69, ~ 9 )  

. USAF awarded contracts t o t a l i ng  $28.8 mil l ion t o  Fairchi ld  H i l l e r  
Corp., McDonnell Douglas Corp., and North American Rockwell Corp. 
f o r  contract de f in i t ion  f o r  ZF-15A advanced a i r  super ior i ty  f igh te r  
a i r c r a f t .  (DOD Release 1147-68) 

During December: NASA issued Objectives and Goals i n  Space Science and 
Applications--1968. NASA Office of Space Science and Applications had 
par t i c ipa ted  i n  1968 agency-wide planning t o  d e t a i l  program objectives 
and options from which program could be bu i l t .  Many t o o l s  required 
f o r  fu tu re  space program had already been developed and many fu ture  
ventures would require only modest improvements. Spacecraft pointing 
accuracies and s t a b i l i t y  would improve, and t h e i r  l i f e t imes  would 
increase. More powerful t ransmit ters  would communicate data across 
ever-widening expanses. Spacecraft weight would increase and man 
would have increasing capabi l i ty  t o  work and navigate i n  space. 
Advances i n  chemical propulsion, and introduction of nuclear and 
e l e c t r i c  propulsion, and new combinations of ex i s t ing  s tages ,  would 
permit growth of launch vehicle capabi l i ty  t o  meet mission demands. 
FY 1969 support of program recognized need fo r  aus t e r i t y  and provided 



During December (continued) 
f o r  continuance of ex i s t ing  programs a t  economical l e v e l  and i n i t i a -  - -  - 
t i o n  of only "projects of great  merit ,  including those where a unique 
opportunity might be l o s t . "  Future emphasis would be on expanding 
appl icat ions  of space and space technology f o r  benefi t  of man: 
improving capabi l i ty  fo r  surveying ea r th ' s  resources, providing TV 
broadcast from space, and improving weather forecasting.  Knowledge 
of  Mars, Venus, Mercury, Jupiter,and other outer planets would be 
expanded. Introduction of l a rger ,  more accurate telescopes would 
provide man perhaps with "his greates t  s tep i n  understanding t h e  
nature of h i s  universe." (Text) 

. Senate Committee on Aeronautical and Space Sciences issued Tenth 
Anniversary, 1958-1968 t o  meet requests for  information concerning 
i t s  h i s t o r i c a l  background, a c t i v i t i e s ,  ju r i sd ic t ion  and procedures, 
l e g i s l a t i v e  record, membership, and s t a f f  assistance.  Report 
contained National Aeronautics and Space Act of 1958, as  amended, 
r e l a t e d  legislat ion--including NASA's funding history--and Comunica- 
t i o n s  S a t e l l i t e  Act of 1962. (Text) 

During 1968: I n  1968 U. S. orbi ted 64 spacecraft and U. S. S. R. , 74. 
U.S. t o t a l  included 43 launched by DOD. NASA's 21 included s a t e l -  
l i t e  orbi ted as  secondary payload. 

Highlight of NASA's 10th anniversary year was success i n  
ca re fu l ly  planned se r ies  of Apollo missions--including f i r s t  
two manned f l i g h t s  i n  Apollo lunar landing program. Unmanned 
Apollo 5 and Apollo 6 completed i n f l i gh t  t e s t s  of a l l  major 
p ieces  of Apollo hardware. F i r s t  manned mission, Apollo 7 ,  
car r ied  t h r ee  astronauts around ear th  f o r  11 days, verifying 
spacecraft  operation before splashing down precise ly  on t a rge t .  
Mission included l i v e  TV transmission from space, l a rge s t  number 
of i n f l i g h t  r e s t a r t s  of SPS t o  date,  and new record of 781 man-hours 
i n  space. Apollo program climaxed Dec. 21-27 with highly successful  
six-day Apollo 8 mission on which three-man crew demonstrated opera- 
t i o n  of spacecraft systems i n  lunar  environment. Spacecraft orbi ted 
moon 10  t -he s ,  providing man with h i s  f i r s t  t r i p  out of e a r th ' s  
g rav i ta t iona l  f i e l d  and f i r s t  look a t  moon's f a r  s ide  and proving 
capab i l i ty  of crew, spacecrart ,  and support and control  systems 
t o  operate out t o  lunar distances and re turn through ea r th ' s  
atmosphere a t  lunar-return velocity.  

unmanned Surveyor V I I ,  NASA's f i r s t  launch i n  1968 and l a s t  
spacecraft  i n  Surveyor se r ies ,  softlanded on moon, conducted 
on-s i te  analyses of lunar  s o i l ,  and took par t  i n  laser-detection 



During 1968 ( continued) 
communications experiment. Applications s a t e l l i t e s  launched included 
INTELSAT-I11 F-2 comsat f o r  ComSatCorp and ESSA V I I  and V I I I  meteoro- - 
l o g i c a l  s a t e l l i t e s  f o r  ESSA. Sc ien t i f i c  achievements included o rb i t -  
ing of NASA's OGO V, OAO 11, Explorer XXXVI, XXXVIII, XXXIX, and XL 
s a t e l l i t e s  and Naval Research Laboratory1 s Explorer XXXVII. OAO E-- 
heaviest  and most complicated U.S. automated spacecraft ever launched-- 
took f i r s t  W photos of s t a r s ,  returning previously unobtainable data. 
Explorer XXXVI was successfuliy used by GSFC as  t a rge t  i n  f i r s t  day- 
l i g h t  operational  l a s e r  tracking. Pioneer IX, launched i n to  so la r  
o r b i t ,  carr ied TETR I1 pickaback and ejected it in to  ea r th  o rb i t  
where it served as  tracking t a rge t  f o r  NASA's Manned Space Fl ight  
Network. 

Some 157 meteorological sounding rockets and 100 s c i e n t i f i c  
sounding rockets were launched, and FAM C - I 1  spacecraft was launched 
on suborbi ta l  mission t o  obtain data on radio at tenuation during 
reentry.  

X-15 rocket research a i r c r a f t  made 13  f l i g h t s ,  ending i t s  f l i g h t  
program with 199 missions, including 154 a t  mach 4 o r  greater ,  109 a t  
mach 5 o r  above, and 4 a t  greater  than mach 6. NASA-USAF f l i g h t  
research continued with 1 3  f l i g h t s  of XB-70 supersonic a i r c r a f t .  
U W ' s  C-5A, world's l a rge s t  mi l i t a ry  cargo a i r c r a f t ,  made i t s  maiden 
f l i g h t  and t h r ee  of t h e  a i r c r a f t  completed 31 f l i g h t s  f o r  88-hr t o t a l  
f ly ing  time. Design of SST was reevaluated and program was delayed 
u n t i l  new fixed-wing design was selected,  with prototype construction 
expected t o  begin i n  1969. NASA's HL-10 l if t ing-body vehicle completed 
1 2  successful  g l ide  f l i g h t s  and f i r s t  powered f l i g h t .  

DOD space program included orb i t ing  of 8 IDCSP comsats, 1 Lincoln 
Experimental S a t e l l i t e ,  5 Orbiting Vehicle research s a t e l l i t e s ,  and 2 
environmental research s a t e l l i t e s ;  s t a t i c  t e s t - f i r i n g s  of Titan IIIM 
1 s t  stage; and near completion of MOL launch complex a t  Vandenberg 
AFB . 

I n  jo in t  NASA-AEC e f fo r t ,  propulsion technology highlights in-  
cluded power t e s t s  of Phoebus 2A nuclear reactor,  f i r s t  t e s t s  of 
cold-flow t e s t  engine i n  f l i g h t  configuration i n  new t e s t  stand, 
and f i r s t  t e s t - f i r i n g s  of Pewee 1 f u e l  element test-bed reactor .  

U. S. S.R. launched 74 payloads, including 64 Cosmos s a t e l l i t e s ,  
1 Luna, 1 Proton, 3 Zond, and 2 Soyuz spacecraft ,  and 3 Molniya I 
comsats. Manned Soyuz 2 rendezvoused but d id  not dock with m a n n e d  
Soyuz 3 launched one day ea r l i e r .  Unmanned Zond 5 and 6 completed 
circumiunar f l i g h t s  and were recovered. ~ o n K r c l e d - m o o n  and 
apparently crashlanded. U. S. S. R. ' s TU-14-a-wing supersonic 
t ranspor t  successfully made 38-min maiden f l i g h t .  (Pres R t 68; 
NASA Release 68-219; B Sun, 1/18/69, 28; Shabad, NYT*; - 
UPI, W - Star ,  1/1/69, ~ 7 7  



During 1968: Major administrative events affect ing NASA and i t s  r o l e  i n  
space were resignation of Administrator James E. Webb i n  0ctober;after  
near ly  8$ yr as  NASA's head, and budget cuts  necess i ta t ing program and 
personnel reductions. 

Press marked Webb retirement with praise  f o r  many accomplishments 
o f  U.S. space program during h i s  leadership. Webb, planning t o  devote 
time t o  i n t e r e s t s  i n  education and urban and foreign a f f a i r s ,  continued 
t o  serve a s  consultant t o  Acting Administrator D r .  Thomas 0. Paine. 

NASA FY 1969 budget request of $4.37 b i l l i o n ,  already smallest 
s ince 1963 and $700 mil l ion below FY 1968 request, was fu r ther  trimmed 
by Congress because of urgent national  needs i n  other areas,  par t icu-  
l a r l y  Vietnam war and urban problems. Authorization of $4.013 b i l l i o n  
was lowered t o  appropriation of $3.995 billion--$375.12 mill ion below 
o r ig ina l  request. Revenue and Expenditure Control Act of 1968 again 
reduced NASA funds, as  well a s  funds f o r  DOD and other agencies. 

D r .  Paine i n  October announced NASA interim operating plan l imi ted 
t o  $3.85 b i l l i o n  f o r  FY 1969. Cutbacks included "sharply l imi ted and 
deferred" Apollo Applications program, end t o  Saturn I B  and V booster 
production, 5 ~ :  cut i n  advanced mission studies,  reduced lunar  and 
planetary  exploration program, one-year delay i n  NERVA development, 
s l i p s  in  B iosa t e l l i t e  program, and reductions i n  astronomy, physics, 
and bas ic  research. In  November D r .  Paine sa id  t h a t  below $4-bil l ion 
l e v e l  NASA could no longer "hold together our hard-won capab i l i t i e s  
and u t i l i z e  them ef fec t ive ly  i n  c r i t i c a l  programs; some of them would 
have t o  be dropped en t i re ly . "  (EH) 

. I n  i t s  in te rna t iona l  cooperation program, NASA successfully launched 
t h r ee  s a t e l l i t e s  f o r  European Space Research Organization: In te r -  
na t iona l  Radiation Investigation Sat e l l i t  e IRIS I (ESRO 11-B) , Aurorae 
(ESRO I)  t o  study aurora boreal is  and re la ted  polar ionosphere phe- 
nomena, and Highly Eccentric Orbiting S a t e l l i t e  HEOS A f o r  interplane- 
t a r y  physics research. From eight nations, 35 invest igators  were 
se lected t o  carry out experiments with t he  f i r s t  lunar surface material  
t o  be re t r i eved  by NASA. Four nations contributed experiments flown 
on NASA spacecraft  and 122 sounding rockets were launched i n  s c i e n t i f i c  
programs with eight  countries. Geodetic s a t e l l i t e  observations were 
ca r r ied  out with 34 countries; aeronautical  research was conducted with 
4 countries;  and 52 countries had APT f a c i l i t i e s  t o  receive cloud cover 
p ic tu res  from U.S. s a t e l l i t e s .  (NASA Releases 68-219, 68-204; Pres Rpt 
68 
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AA. See Apollo Applications program. 
Accident, 393, 396 
Accelerator,  405 
Advanced B a l l i s t i c  Reentry System (ABRES) , 391 
AEC. See Atomic Energy Commission. 
Aegerter, D r .  I rene,  390 
Aerobee 150 M I  ( sounding rocket ) , 391 
Aeronautics, 386, 387, 392, 402, 408, 428 
Aerospace Industr ies  Assn. , 405 
Aerospace industry, 405 
Afr ica ,  399 
Agreement, 385, 386, 420 
Agriculture,  Dept. o f ,  387 
AIAA. See American I n s t i t u t e  of Aeronautics and Astronautics. 
A i r  Force Cambridge Research Laboratories (AFCRL) , 390 
Ai r c r a f t ,  386, 387, 390, 401, 402, 404, 405, 423-425, 427 
Airpor ts ,  387, 390 
Alaska, 392 
Algrant i ,  Joseph S., 393 
Allen,  H. Ju l i an ,  385 
American Academy of A r t s  and Sciences, 397 
American Assn. fo r  t he  Advancement of Science, 417 
American I n s t i t u t e  of  Aeronautics and Astronautics (AM), 389 

Space Science Award, 406 
American I n s t i t u t e  of Physics, 400 
American Science and Engineering, Inc.,  391 
American Society of Mechanical Engineers, 402 
American Telephone & Telegraph Co. (AT&T), 395 
Ames Research Center (ARC), 385 

Space science Div., 406 
Ammonia, 400 
Anchorage, Alaska, 392 
Anders, L/C William A. (usAF), 394, 409, 421, 423 
Andover, Me. , 407 
Anniversary, 403, 426 
Apollo (program), 391, 396, 399, 403, 404, 426 
Apollo 4 ( f l i g h t ) ,  411 
Apollo 5 ( f l i g h t ) ,  411, 426 
Apollo 6 ( f l i g h t ) ,  411, 419, 426 
Apollo 7 ( f l i g h t ) ,  400, 411, 418, 426 
Apollo 8 ( f l i g h t ) ,  396, 399, 400, 402, 409-414, 416, 418, 420, 4=, 426 
Apollo 8 (spacecraft  ) , 404-405, 408 
Apollo 9 ( f l i g h t ) ,  399 
Apollo Applications (AA) program, 391, 399, 404, 416, 428 
Apollo Lunar Surface Experiment Package (ALSEP), 406 
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ARC. See Ames Research Center. 
Arc t ic ,  390 
Armed Forces Management Assn. , 387 
Arms Control and Disarmament Agency, 404 
Astronaut, 386, 387, 392-394, 396, 397, 400, 402, 4043 407, 409-4143 

418, 421, 423, 425, 426 
Astronomy, 387, 388, 392-393, 399-401, 41.7, 4263 428 
Athena (miss i le  ) , 391 
At l an t i c  Ocean, 406, 415 
Atlas-Centaur (booster) ,  392 
Atmosphere, 419-420 
Atomic Energy Commission (AEC) , 407, 417, 421, 4 g  
ATS I1 ( ~ ~ ~ l i c a t  ions Technology s a t e l l i t e ) ,  415 
ATS 111, 415 
ATS IV, 391 
ATS-E, 392 
Aurora borea l i s ,  390, 428 
Aurorae (ESRO I) ( s a t e l l i t e ) ,  428 
Austra l ian National Univ., 420 
Automatic Pic ture  Transmission (APT), 400, 428 
~ v i a t i o n / ~ ~ a c e  Writers Assn. , 405 
Award, 385, 387, 388, 392, 397, 404, 406 
Ba j a ,  Cal i f .  , 410 
Balloon, 398 
Barium, 396 
Batt  e l l e  Memorial I n s t i t u t e ,  401 
Becker, John V . ,  387 
Belgium, 388 
Berry, D r .  Charles A.,  402 
Beryllium, 401 
Beverly H i l l s ,  Calif . ,  392 
Biehl, D r .  Arthur T . ,  421 
Big Dipper (cons te l l a t ion) ,  399 
B iosa t e l l i t e  ( ~ r o ~ r a m ) ,  402, 428 
Boeing Co., 401, 419, 423 
Bonn, West Germany, 387 
Borman, Col. Frank (uW), 394, 409, 423 
Boshko, Andrei N. ,  416 
Boston, Mass., 397 
Branscomb, D r .  Lewis M.,  421 
Brown, D r .  Harold, 398 
Bureau of Labor S t a t i s t i c s ,  417 
Bureau of t h e  Census, 417 
C-5A (cargo t ranspor t ) ,  401, 427 
Cal i fornia  I n s t i t u t e  of Technology ( ~ a l  ~ e c h ) ,  386, 397, 398, 422 

(ii) 
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Cal i fornia ,  Univ. of 
Berkely, 386, 400 
Lo s Angele s , 390 

Camera, 400 
Canberra, Austra l ia ,  400 
Cape Horn, 410 
Carbon dioxide, 390 
Carnegie-Mellon Univ., 386 
Carswell AFB, Texas, 402 
Catholic Univ. of America, 417 
Centaur (booster) ,  419 
Chicago, Ill., 387, 390 
China, Communist, 385, 420, 421 
C i v i l  Service Commission, 419 
Cleveland Clinic,  390 
Clifford,  Secretary of Defense Clark, 396 
Cloud, 428 
Col l i e r ,  Robert K. , Trophy, 408 
Colorado, Univ. o f ,  416 

Jo in t  I n s t i t u t e  fo r  Laboratory Astrophysics, 421 
Commerce, Dept. o f ,  387 
Communications s a t e l l i t e ,  390, 392, 395, 406-407, 427 
Communications S a t e l l i t e  Act, 426 
Communications S a t e l l i t e  Corp. ( ~ o m S a t ~ o r p ) ,  390, 393, '395, 406-407, 427 
Computer Softwear 

Management and Information Center (COSMIC), 398 
Congress, 387, 415, 416, 41d, 428 
Congress, Senate 

Committee on Aeronautical and Space Sciences, 426 
Cook, Don, 385 
Cooksey, Robert, 420 
Cooper, L/C L. Gordon (US&?), 394 
Cornell Univ., 417 
Cosmic rays,  388 
Cosmonaut, 386, 397 
Cosmos CCLVII (u. S. S. R. s a t e l l i t e ) ,  386 
Cosmos CCLVIII, 395 
Cosmos CCLIX, 399 
Cosmos CCLX, 401 
Cosmos CCLXI ,  407 
Cosmos C C L X I I ,  416 
Crawford, D r .  Bryce, 416 
Cunningham, R. Walter, 394 
Czechoslovakia, 397 
Dallas,  Texas, 417 

( i i i )  
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Dana, William H., 408 
Darmstadt , Germany, 388 
Dartmouth College 

Amos Tuck School of Business Administration, 409 
Defense, Dept. of (DOD), 385, 389, 390, 392, 398, 4 a 3  422, 425, 4269 428 
Defense Science Board (DOD), 421 
Delta (booster) ,  388 
Distinguished Service Medal, 404 
Distinguished Service Medal (NASA), 423 
DuBridge, D r .  Lee A . ,  386, 389, 398, 403 
Draco (cons te l l a t  ion) ,  399 
Duke Univ., 386 
Earth,  396, 410, 412, 413, 421, 426 
Eastern Test Range (ETR), 388, 392, 406 
Education, 404, 415, 422 
Edwards AFB, Calif.  , 386, 394, 402 
Eisele ,  Donn F., 394 
Eisenhower, President Dwight D . ,  417, 420 
Environmental Science Services Administrat ion (EsSA) , 399, 417, 4~ 
ERS XXI (~nvironmental  Research s a t e l l i t e ) ,  427 
ERS XXVIII, 427 
ESSA V I I  (meteorological s a t e l l i t e ) ,  400, 427 
ESSA VIII (TOS-F) , 399-400, 427 
Etam, W. Va., 407, 421 
ETR. See Eastern Test Range. 
Europe, 400 
European Space Research Organization 
Explorer XXXVI ( s a t e l l i t e ) ,  427 
Explorer XXXVII, 427 
Explorer XXXVIII  , 427 

( ~ i r  Density Explorer 
V )  , 398, 4 q  

E x t r a t e r r e s t r i a l  l i f e ,  389, 390 
E:ctravehicular ac t  i v i t g  (EVA), 407 
F - 1 4 ~  (supersonic f i gh t e r ) ,  404 
F-111.A (supersonic f i gh t e r ) ,  405, 425 
Fa i rch i ld  H i l l e r  Corp. , 425 
Federal  Aviation Administration (FAA), 387, 390, 415 
Federal  Communications Commission (FCC), 395 
Federal  Department of Science (proposed), 417 
~ k d & r a t  ion Aeronaut ique Internat  ionale (FAI) , 397 
Fermi, Enrico, Award, 385 
Fink, Daniel J., 421 
Fle tcher ,  D r .  Robert D. , 406 
F l igh t  Research Center (FRC), 402 
F l igh t  Safety Foundat ion, 402 
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Fort  Churchill,  c an it oba, 419 
Foster ,  W i l l i a m  C . ,  4-04 
France, 388 
~ r i c t  ibn Effects  of Runway Grooves, Runway 18-36, Washington National 

Airport ,  415 
Fulton,  Fitzhugh L., Jr., 386, 402 
Gagarin, Col. Yuri A. (u.s.s.R.), 397 
Garbuzov, Finance Minister Vasily (u.S.S.R.), 397 
Gas turbine ,  406 
General Dynamics Corp., 425 

E lec t r i c  Boat Div., 391 
General E l ec t r i c  Co., 421 
Gentry, Maj. Jerauld R. (uw),  394 
Geodetic s a t e l l i t e ,  428 
Georgia, Univ. o f ,  398 
German Federal Ministry fo r  Sc i en t i f i c  Research (BMWF) , 396 
Germany, West, 385, 388 
Goddard, D r .  Robert H. , 406 
Goddard, Robert H. , Award, 406 
Goddard Space Fl ight  Center (GXFC), 393, 399, 400, 412, 419, 4 3  

Laboratory f o r  Atmospheric and Biological Sciences, 419 
Goldstone, Calif .  , 400 
Goldwater, Barry, 425 
GOR-16 (general  ocean research ship) ,  398 
Grants, 404, 408 
Green River, Utah, 391 
Grumman Ai rc ra f t  Engineering Corp. , 404 
GSFC. See Goddard Space Fl ight  Center. 
Guest, D r .  Robert H. , 409 
Hage, George H. , 404 
Haile Selass ie ,  Emperor of Ethiopia, 414 
Handler, D r .  Ph i l l i p ,  386, 404 
Hardie, D r .  Robert H. , 417 
Hardy, D r .  Harriet  L., 400 
Harmon In te rna t iona l  Aviation Trophy, 386 
Harr, Karl G . ,  Jr., 405 
Harvard Univ., 392, 420 
Heart, a r t i f i c i a l ,  390 
HEOS-A ( ~ i ~ h l ~  Eccentric Orbiting s a t e l l i t e )  , 388, 428 
Herzfeld, D r .  Charles M., 42l. 
Hewlett-Packard Co., 422 
Hilgard, D r .  Ernest R . ,  416 
Hines, W i l l i a m ,  401, 422 
HL-10 (lifting-body vehic le) ,  394, 427 
Hollomon, D r .  J. Herbert, 417 



Honeywell, Inc. , 419 
Hooker, D r .  Stanley G. , 406 
Hornig , D r .  Donald F. , 387, 392, 417 
Hughes, Howard, 392, 407 
Hughes Nevada Operations, 392 
I l l i n o i s ,  Univ. of,  416 
I n i t i a l  Defense Cormmmications Sa te l l i t e  (IDcsP) , 427 
I n s t i t u t e  of High Energy Physics, 405 
I n s t i t u t e  of Strategic Studies, 397 
INTELSAT I (~arly ~ i r d )  ( c o m n i c a t  ions s a t e l l i t e ) ,  407 
INTELSAT-I1 F-4 (INTELSAT 11-D) , 390, 
INTELSAT-I1 F-3 (Atlantic 11)) 407 
INTELSAT-I11 F-1, 406 
INTELSAT-I11 F-2, 406-407, 415, 421, 427 
In ter ior ,  Dept. of,  387 
International Astronomical Union, 385 
International cooperat ion, space, 388, 396, 428 
International Telecommunications Sat e l l i t  e Consortium (INTELSAT ) , 406 
International Telephone and Telegraph Corp. , 421 
Ion propulsion, 391-392 
Ionosphere, 428 
Ireland, 386 
IRIS I (ESRO 11-B) (~n te rna t iona l  Radiation Investigation s a t e l l i t e ) ,  428 
Iso la t ion  experiment, 415-416 
Italy, 388 
ITT World Comunications, Inc. , 395 
Jamesburg, Calif . ,  390 
Japan, 400 
J e t  Propulsion Laboratory (JPL) ( C a l  ~ e c h )  , 422 
Johnson City, Texas, 423 
Johnson, President Lyndon B., 385, 386, 392, 403, 404, 409, 415, 418, 4-21 
Joint  Oceanographic Inst i tut ions f o r  Deep Earth Sampling (JOIDES ) , 399 
Jupi te r   l la net ) , 426 
Kapustin Y a r ,  U.S.S.R., 399, 416 
KC-135 (flying ionospheric laboratory) , 390 
Kennedy, President John F. , 408, 417 
Kennedy, Sen. Robert F., 416 
Kennedy Space Center (KSC), 409, 411 
Kill ian,  D r .  James R., 392 
King, Rev. Martin Luther, 416 
Kistiakowsky, D r .  George B., 392, 420 
Kit ty  Hawk Memorial Trophy, 392 
Knight, Maj. W i l l i a m  J. (USAF) , 386 
Kordes, D r .  Eldon E. , 402 
Kraft, Joseph, 416 



KSC. See Kennedy Space Center. 
Kuznetsov N. K. -144 (u. S. S. R. turbofan engine), 423 
Laird,  Rep. Melvin R.,  3 9 ,  422 
Land, D r .  Edwin, 416 
Langley Research Center ( L ~ c ) ,  387 
Lannan, John, 399 
Lapp, D r .  Ralph E. , 396, 399 
Laser, 400, 427 
Launch Complex 39, 409 
Lawrence, David, 423 
Lawrence Radiation Laboratory, 4 2 l  
Lederer, Jerome, 404 
LES V I  ( ~ i n c o l n  Laboratory Experimental s a t e l l i t e )  , 427 
Lewis Research Center ( L ~ R C )  (NASA), 388, 390, 419 
Libby, D r .  Willard F., 390 
Lifting-body vehicle,  394 
Lindbergh, Charles A. ,  394 
L i t t l e  Dipper (conste l la t ion) ,  399 
Lockheed Ai rc ra f t  Corp. , 396, 401 
Lockheed Electronics Co., 396 
Lockheed Missiles and Space Co., 385 
Logsdon, Prof. John M. , 417 
Logunov, D r .  Anatoli  A. , 405 
Lop Nor, Communist China, 421 
Los Angeles, Cal i f . ,  400 
Losey, Robert M.,  Award, 406 
Lovell,  Capt. James A., Jr. (USN) , 394, 409, 423 
Lucas, D r .  W. R . ,  391 
Luest, Prof. Reimar, 396 
Luna XIV (u.S.S.R. lunar probe), 427 
Lunar Landing Test Vehicle (UTV), 393 
Lunar o r b i t  rendezvous (LOR), 409 
Lunar Orbiter  (program), 389 
Luskin, Harold T . , 404 
Lysenko, Trofim D. ,  385 
McDivitt, L/C James A. (USAF) , 394 
McDonnell Douglas Corp., 404, 425 
McNair, Prof. Arthur J., 417 
Madrid, Spain, 400 
Magnetic f i e l d ,  388, 420 
Mallick, Donald L. , 386 
 anh hat tan Project ,  399 
Manned Orbiting Laboratory (MOL), 396, 4~ . 

Manned space f l i g h t ,  399, 400, 403, 414, 417, 418, 426 
Manned Space Fl ight  Network, 400, 4 8  
Manned Spacecraft Center (MSC), 393, 411 

( v i i )  
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Manovt sev, Gherman A. , 416 
Mariner ( ~ r o ~ r a m ) ,  389 
Mars (planet) ,  389, 403, 413, 420, 426 
Marshall Space Fl ight  Center (MSFC), 391, 411, 419 
Maser, 400 
Massachusetts General Hospital, 400 
Massachusetts I n s t i t u t e  of Technology (MTT), 392 

Dept . of Aeronautics and Astronautics, 406 
Max Planck I n s t i t u t e ,  396 
Melbourne, Austra l ia ,  394 
Mercury (planet  ) , 426 
Meteorological s a t e l l i t e ,  395, 399-400, 427 
Meteorology, 394, 406, 426 
Michener, Gov. Gen. Roland, 414 
Michigan Univ. of 

Space Physics Research Laboratory, 419 
Mil ler ,  D r .  Rene H. , 406 
Minnesota, Univ. of ,  416 
Minuteman (miss i le) ,  401 
Miss i le ,  391, 401, 420 
MOL . See Manned Orbiting Laboratory. 
Molniya I (u. S. S.R. communications s a t e l l i t e ) ,  4 3  
Moon 

c r a t e r ,  385, 410 
exploration of ,  396, 399, 403, 413, 42l 
landing 

manned, 401, 403, 420, 423 
so f t ,  426 
unmanned, 414 

landing s i t e ,  410 
photographs, 385, 414, 415 
surface,  407, 410, 414, 426, 428 

Moorer, Adm. Thomas H. (uSN), 404 
Moscow, U.S.S.R., 394, 405, 423 
M t  . Palomar Observatory, 387 
M t .  Wilson Observatory, 387 
MSC. See Manned Spacecraft Center. 
MSFN. See Manned Space Flight  Network. 
MSFC. See Marshall Space Fl ight  Center. 
NASA Committee on Extra-Vehicular Act iv i t i es ,  407 
NASA Office of Manned Space Flight  (OMSF), 411 
NASA Office of Space Science and Applications (osSA), 393, 425 
NASA Office of Technology Ut i l i za t ion ,  398 
NASA. Office of Tracking and Data Acquisition, 412 
National Academy of Sciences, 400, 401, 407 



National Aeronautics and Space Act, 394, 426 
National Aeronautics and Space Administration (NASA) 

anniversary, 426 
award, 387, 388, 392, 394, 406, 423 
budget, 426, 428 
contract ,  396, 407, 419, 422 
cooperation, 387, 398, 427 
cooperat ion, in ternat ional ,  388, 396, 428 
employees, 419, 428 
launch. 426 

~$0110 8 (AS-503)~ 409-415 
s a t e l l i t e ,  388, 392-393, 399-400, 406-407 Y 428 
sounding rocket, 391 

organization, 391, 407 
personnel, 385, 391, 404, 409, 419, 428 
program 

aeronautics,  386, 387, 402, 408, 428 
Ap0110, 391, 396, 3999 403, 404, 426 
Apollo Applications, 391, 399, 416, 428 
B iosa t e l l i t e ,  402, 428 
Explorer, 398 
Lunar Orbiter, 389 
Mariner, 389, 401 
NERVA, 428 
planetary,  428 
sounding rocket, 391, 419, 427, 428 
space biology, 390, 4-02, 428 
Surveyor, 38 9 
Viking, 389 

t e s t ,  391-394, 397, 400 
National Aeronautics and Space Council (NAsc), 395 
National Council on Marine Resources and Development, 388 
National I n s t i t u t e s  of Health (NIH), 417 
National Science Foundation (NSF) , 400, 408, 417, 420 
Ne l l i s  AFB, Nev. , 405 
Naval Research Laboratory, 427 
Nepal, 386 
Ne l l i s  AFB, Nev. , 425 
NERVA. See Nuclear Engine f o r  Rocket Vehicle Application 
Netherlands, 385 
Nevada Test S i t e ,  407 
New York, N.Y., 387, 390, 404 
New York Academy of Science, 415 
Newby, Dave, 391 
Nicks, Oran W. , 389 



Nigata, Japan, 421 
Ni in i ,  Arrno, 421 
Nixon, president-elect  Richard M., 386, 388, 393, 397, 398, 400, 4 0 3 ~  415~ 

421, 422 
North American Rockwell Corp. , 408, 425 
North Pole, 410 
NSF. See National Science Foundation. 
Nuclear Engine f o r  Rocket Vehicle Application (NERVA), 428 
Nuclear f i s s i on ,  385 
Nuclear nonproliferat ion t r e a t y ,  421 
Nuclear reac tor ,  385, 427 
Nuclear submarine, 391 
Nuclear t e s t  , 421 
Oak Ridge National Laboratory, 422 
OAO I (orb i t ing  Astronomical observatory), 393 
OAO 11 ( ~ A o - A ~ )  392-3939 399, 4 r l  
Oceanography, 388, 398, 399, 408, 417 
OfConnor, E. F . ,  391 
Office of Naval Research, 400 
OW V (o rb i t ing  Geophysical ~bse rva to ry ) ,  4 r l  
0 ? Hair, Mrs. Madalyn Murray, 420 
Oklahoma, Univ. o f ,  417 
Orbit ing Vehicle (research s a t e l l i t e ) ,  427 
O'Toole, Thomas, 392, 401 
Oxygen, 408 
Pac i f ic  Ocean, 415 
Packard, David, 422 
Paine, D r .  Thomas O . ,  409, 428 
Parachute , 377 
Parsons, James F. ,  385 
Paul V I ,  Pope, 413 
Paumalu, Ca l i f . ,  390 
Peters ,  D r .  Max Stone, 416 
Petrov, Prof. Boris, 413, 423 
Pewee 1 (nuclear reac tor ) ,  427 
Phoebus 2 A  (nuclear reac tor ) ,  427 
Pine Gap, Austra l ia ,  420 
Pioneer IX ( in terplanetary  probe), 427 
Pluto  (p lane t ) ,  417 
Polaroid Corp. , 416 
Poseidon (miss i le) ,  401 
P r a t t  , Perry W. , 406 
Pres iden t ia l  Medal of Freedom, 394 
Press comment 

a i rpo r t s ,  390 



Press comment ( continued) 
Apollo 8 f l i g h t ,  396, 412-414 
science, 389 
space program, 423 

Press conference, 387-388, 403, 404, 418, 421 
Princeton Univ. , 385 
Proton IV (u. S. S.R. space s t a t i on ) ,  42'7 
Proton accelera tor ,  405 
Puerto Rico, 415 
Quark (matter theory) ,  405 
Quasar, 398 
Radiation, 387 
Radio s ignal ,  410 
Radioastronomy , 400-401 
Raist ing,  W. Germany, 421 
RAM C - I 1  ( spacecraf t ) ,  427 
R. C. A. Communications, Inc. , 395 
Re cord 

a i r c r a f t ,  386, 408 
Reed, Sylvanus Albert,  Award, 406 
Reentry, 391, 427 
Rendezvous, 427 
Research and development, 387, 397, 424-425 
Reuther, Walter P., 385 
Revenue and Expenditure Control Act of 1968, 428 
Rice Univ. , 416 
Rockefeller, Gov. Nelson B. , 425 
Rockefeller Fublic Service Award, 388 
Rogers, William P., 397 
Rolls-Royce , Ltd. 

B r i s t o l  Engine Div. , 406 
Rumford, S i r  Benjamin Thompson, Count, 397 
Rumford Premium, 397-398 
Ssnger, D r .  Eugen, 387 
Sato, Prime Minister Eisaku, 414 
S a t w n  IB (uprated Saturn I) (booster),  428 
Saturn V, 409, 4 l l ,  419, 428 
Schirra ,  Capt . Walter M. , Jr. (uSN) , 392-394, 404 
Schmidt, D r .  Maarten, 397-398 
Schneider, W i l l i a m  C . ,  404 
Science, 386-389, 393, 403, 415, 422 
Sc i en t i s t s ,  420 
Scout (sounding rocket) ,  396 
Seckbach, D r .  Joseph, 390 
Sedov, Prof. Leonid I., 421 
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SHAPE (supersonic ~ i g h  Al t i tude Parachute ~ x ~ e r i m e n t  ) Pro j ect  , 397 
S i lvers te in ,  D r .  Abe, 388 
S l i ch t e r ,  D r .  Charles P. ,  416 
Smart, Gen. Jacob E. (uW, Ret . ) , 387 
Smithsonian Astrophysical Observatory, 392-393 
Sonic boom, 402 
Sonnett,  D r .  Charles P. , 406 
Sounding rocket, 391, 419, 427, 428 
South America, 410 
Soviet Academy of Sciences, 385 

Council f o r  Internat ional  Cooperat ion i n  Investigation and Ut i l i za t ion  
of Outer Space, 413 

soyuz 2 (u.s. S.R. spacecrarc), 4~ 
soyuz 3, 427 
Space biology, 390, 402 
Space, peaceful use of,  397, 426 
Space program, nat ional  , 386-389, 391, 394, 396, 399, 403, 414, 416-418, 

422, 423, 425-4269 428 
Space race,  396, 399, 416, 418 
Space rescue t r e a t y ,  386 
Space r e su l t s ,  390, 398, 426 
Space s ta t ion ,  391, 403 
Specia l  Report on Underground Testing, 392 
Spencer, N. W. , 419 
Stanford Univ. , 416 
S t a r ,  392-393, 399, 427 
Stever,  D r .  H. Guyford, 386 
Stuhlinger,  D r .  Ernst ,  391 
Supersonic High Alt i tude Parachute Experiment. See SHAPE project .  
Supersonic t ranspor t  (SST), 423-424, 427 
Surveyor (program), 389, 403, 426 
Surevyor V I I  ( lunar probe), 426-48' 
Technology, 386-388, 403, 422 
Te l  Aviv, I s r a e l ,  385 
Telescope, 426 
Television,  395, 400, 412, 414, 426 
TETR I1 ( ~ e s t  and Training s a t e l l i t e ) ,  427 
Thant, U.N. Secretary General U, 414 
Thrust-Augmented Long-Tank Delta (booster) ,  406 
Thiokol Chemical Corp . 

Elkton, Md. Div., 396 
Thrust-Augmented Long-Tank Thor-Delta (booster) ,  399 
Thrust-Augmented Thor-Delta (booster) ,  388 
Tiro  s I (meteorological s a t e l l i t e ) ,  400 
Tiros  111, 400 
T i r o s  Operational Sat e l l i t  e (TOS) system, 399-400 
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