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Allied Signal Technical Corp. 
711 N. Fayette Street 
Alexandria, VA 22314 

Atm: Dr. John Brandenberg 

LOW SPEED WIND TUNNEL 
Texas A&M University 

17-FM2347 
College Station, Texas 77845-9531 

AprilS, 1994 

Fax # 409/845-8191 

In accord with our telecon April 7, 1994, I am writing to offer recommendations concerning possible 
follow-on Clementine Missions into deep space. While the first flight to the vicinity of the Moon has been very 
successful thus far, there is still much to be learned from the continuation of such a demonstration program. As 
a taxpayer, I have been very favorably impressed with the direct and indirect benefits of this two-year, $75 
million program. It clearly shows how advances in critical technologies and meaningful space missions can be 
conducted in an efficient manner. 

With .regard to follow-on Clementine Missions, I believe Mars and its two moons would present target 
opportunities and challenges for stretching technology demonstrations begun by Clementine-!. It is far more 
difficult to venture millions of miles away from Earth through the varying solar and interplanetary environment 
than to operate in cis-lunar space. The new communications capabilities, the light weight spacecraft sensors, 
the new power and electronics systems will be better proven if such missions are performed successfully. 

The possibility of sending two spacecraft to Mars for $200 million is very attractive. History has clearly 
shown that it is economically and technologically desirable to prepare two spacecraft for launch to Mars at a 
given opportunity, since such opportunities only occur every 26 months. The allowable launch window of 
about one month is enough to launch two spacecraft to Mars, and it is far more efficient and economical to 
prepare two spacecraft at one time than to launch flights over two years apart. Furthermore, the statistical 
results from prior experiences clearly quantify the risk in such missions which makes the coverage of our 
investment worthwhile through the preparation and launch of two spacecraft per opportunity. If the job is worth 
doing and the odds are that about one in three attempts will fail, it certainly is wise to launch and operate two 
spacecraft at a cost of 1.2 to 1.5 times the cost of a single launch rather than to risk a single mission. 

The strategy for planetary missions using small spacecraft and derivatives of military rockets was a 
serious concern throughout the 1960's and the philosophy of launching two spacecraft per mission was soundly 
evaluated. Even though some might think that advances in technology would have improved the odds, they 
have not changed significantly for small spacecraft and rocket launch vehicles of the kind used for Clementine 
launches. 

Enclosed for your information is a leller addressed to Honorable Daniel S. Goldin after the failure of 
Mars Observer concerning this philosophy . Also included is the reply received from NASA Headquarters. In 
my opinion, your mission planning should avoid competing with NASA specifically for scientific purposes; 
however, I strongly endorse and believe that most American citizens endorse the collaborative arrangement· 
used in the Clementine-! Mission which brought national resources from NASA together with those of the 
BMDO organization to obtain maximum benefits from such activities. If there is any way I can help this 
process succeed, please call on me. 

OWN:jw 
Enclosures: two letters 

cc: Eugene Shoemaker 
Daniel S. Goldin 

�' 
oran w. ::�:F'l: 
Research Engineer 
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Aerospace Engineering Division 
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409/845-1028 

Honorable Daniel S. Goldin 
NASA Administrator 
Headquarter-s 
Washington, DC 20546 

Dear Mr. Goldin: 

LOW SPEED WIND TUNNEL 
Texas A&M Uniuersity 

17-FM2347 
College Station, Texas 77845-9531 

August 26, 1993 
Fax# 409/845-8191 

The loss of communications with the MARS OBSERVER was very disappointing. Like 
many others, I believe planetary exploration, particularly studies of Mars and Venus, are 
extremely important and interesting to all humankind, and was very hopeful that the Mars 
Observer would enrich our knowledge of this neighboring planet. 

This !.ass provides another statistic reminding us of the risk,s in these complex 
missions. Employing rocket technologies and remote operations dependent on automation 
and communications involve risk, and reliability assessments clearly show this There is 
no positive means of providing redundancy for many functions, this is further worsened 
by the fact that testing rocket systems is similar to testing a match. Recognizing the 
difficulty of. applying such technologies to planetary missions, I do not fault the Project 
Team for this failure; however, I am writing to suggest that the strategies applied to the 
planning and conduct of planetary missions be reconsidered. 

During the 1960's, planetary programs were planned based on the logic that a 
planetary mission schedule should involve two spacecraft and two launches per 
opportunity. The twenty-six month opportunity intervals for Mars missions and about a 
one month launeh window were well understood physical facts. Preparing two spacecraft 
concurrently was found to be economically attractive as principal costs for these missions 
were for science and engineering, not procurement and test of hardware. Cost estimates 
showed that two launches of similar spacecraft could be done for much less than the costs 
of two separate missions; perhaps for less than 1.5 times a single mission cost. With 
estimates that one out of three would fail, this approach appeared to be a sound investment. 

Looking bac·k ··on this early experience reveals the following: 

Mariner 1 Failed 
Mariner 2 Succeeded 

Mariner 3 Failed 
Mariner 4 Succeeded 

Mariner 5 Succeeded - Was an existing spare spacecraft. 

Mariner 6 Succeeded 
Mariner 7 Succeeded 

1\'lariner 8 Failed 
Mariner 9 Succeeded 

rvtariner 10 Succeeded 

TEXAS ENGINEERING EXPERIMENT STATION 
Aerospace Engineering Division 
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Honorable Daniel S. Goldin 
August 26, 1993 
Page 2 

Mariner 5 was at odds with our logic, but was an exception because it used a spare 
spacecraft and was a very low cost mission. Mariner 10, was also a high risk mission which 
endured the perils of Pauline, but succeeded. Nevertheless, on close examination, I believe 
experience supports the logic of having two planetary spacecraft per opportunity. 

I realize that with very tight budgets and escalation, it is tempting to sell any 
planetary mission per opportunity. However, I believe this should be questioned; and 
strongly recommend that preparing two planetary spacecraft per opportunity is logical 
and can be said to the Administration, Congress and taxpayers for meeting meaningful 
objectives. This suggestion will not make the Mars Observer successful, but my hope is that 
it might influence the planning for future missions. 

OWN:jw 

Sincerely, 

Oran W. Nicks 
Research Engineer 
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Reply to Attn of: 

N/\5/\ 
National Aeronautics and 
Space Administration 

Washington, D.C. 
20546 

SPS 

Mr. Oran W. Nicks 
Low Speed Wind Tunnel 
Texas A&M University 
17-FM 2347 
College Station, TX 77845-9531 

Dear Mr. Nicks: 

���."_.�.. . . .  · {·"'; .. 

SEP I 6 1993 

Thank you for your lett�r of August 26, 1993, to Administrator Goldin, concerning NASA's Mars 
Observer_ (MO) mission. Your letter has been referred to this office for reply. 

NASA welcomes your comments on Mars Observer and we assure you that the implications 
'of it for future missions are being studied. NASA has established a formal Investigative Board, 

chaired by Dr. Timothy Coffey (Director of Research at the Naval Research Laboratory), 
· 

specifically to "investigate and determine, to the extent possible, the cause of the loss of 
communications and recommend corrective actions to prevent a recurrence in future missions." 
This Board is expected to submit its findings to Administrator Goldin by the end of 
November 1993. 

In addition, NASA has establish a review team, chaired by Dr. Charles Elachi (Assistant 
Laboratory Director for Space Science and Instruments at the Jet Propulsion Laboratory) to 
recommend options for returning to Mars in the near future, with a focus on the 1994 and 1996 
opportunities. This group is expected to submit its recommendations to NASA on 
September 15, 1993. 

I should point out that Mars Observer was originally proposed by NASA as the first in a 
series of Observer-class missions to study the planets. However, when MO was approved 
for development in fiscal year 1985, it was approved as a single mission. NASA later 
attempted to gain support for expanding this single mission into an ongoing series of missions, 
but these attempts were unsuccessful. In light of this history and the current constrained 
federal budgetary environment, it appears that support in Congresss for the old approach of 
building two spacecraft for each opportunity would be limited. Nevertheless, NASA will be 
evaluating all the available options before deciding how to proceed. 

Thank you again for your interest in NASA, and I wish you success in your future endeavors. 

Sincerely, 

�-�17\ � 
S. Scott Santiago 
Deputy Director 
Administration and Resources Management Division 
Office of Space Science 


