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Examined at National 
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Scientists explored the "Human Factors of Outer Space Productions" and recognized 
"Agricultural Systems for Space H abitats." 

By ALCESTIS R. OBERG 

EDITOR 'S NOTE: Many thanks to the 
members of the L-5 Society who helped 
cover this con vention. Special thanks to 
M"rg"ret Ad"mson. Mike Nichols. Mike 
Pe/izwri "''d Leo and Freny B erkenbile 
for rendering aid and comfort above and 
beyond the call of duty. 

Our special congratulations go to 
Steph en Cheston and D"vid Winter for 
arranging such a fine session 011 the 

"Human Factors of Out e r Sp"ce 
Prod11c1io11. " The same goes for the 
we/I-don e session 011 ·'Agricultural 
Systems for Space Habitat s" arranged 
by Jack Spurlock and Micheal M odel/. 

Houston weather was at its dismal 
worst for the AAAS (A merican Associa
tion for the Advanceme nt of Science) 
Natio nal Co nvention January 3-8 . 
Thunde r . lig htning, heavy rain. cold and 
fog simultaneously greeted L-Sers who 
atte nded the Saturday sessions on 

"Human Factors of Oute r Space 
Production" and on "Agricultural 
Systems for Space Habitats."· 

And there were other inauspicious 
omens. All the hotel flags at the old 
Shamrock Hilton we re at half mast, for 
the fallen Conrad Hilton. Conrad ' s 
portrait draped in black g reeted all 
elevator-users. And to make matters 
worse, the Shamrock's Emerald Room. 
in which the "Human Factors· · talk took 
place, was a chilling 58 degrees , 
s imulating what life will be like in the 



energy-poor '80s. The stout-hearted 
L-Sers who attended it huddled together 
for warmth . One L-Ser muttered, 
between chattering teeth, "lt"s as cold 
as Proxmire"s heart.·· 

The papers. however. were warm 
with enthusiasm. They dealt with such 
exciting s ubjects as farming in space. 
different designs and safety features for 
large structures in space. problems with 
the human body in conditions of 
weightlessness. testing methods for 
screening pote ntial space colony inhabit
ants, and so on. It was as fascinating as 
reading a good science fiction novel -
better. in fac t. since these scientists 
were dealing with existing possibilities. 

But the optimism and hope for the 
future in these papers we re not reflected 
by the economists who attended these 
meetings or by the journalists who 
gathered in the lobby and in the 
restaurant of the hotel. There . conversa
tions were dominated by concern for the 
very existence of NASA . 

Economis ts a t this convention have 
offered many feasible and practical 
suggestions on a number of key issues. 
such as fin ancing high-cost energy 
projects and looking into the financial 
potential of materials processing in 
space. But in private conversation these 
economists confided that the Carte r 
Administration showed no interest in 
selling or developing the potentials of 
space. e ithe r in the area of solar power 
or in space manufa cture. Others 
indicated that their suggestions for even 
the most m inor policy changes in order 
to stimulate interest in these areas have 
fall en on deaf ears. And the overall 
impression was that Carter preferred 
austerity on Earth to the risks and 
opportunities of space industrialization 
in the future. 

Even more disconcerting was the 
rumor, affirmed from many different 
sources here. that the Administration 
was planning to take away NASA's 
autonomous status e nt irely by attaching 
it to the Department of Transportation. 

While a gathering of journalists 
pondered the myopia of Carter's space 
policy in the hotel restaurant. the "new 
austerity" was underscored by rain 
which dripped relentlessly from a faulty 
ceiling. drafts which assaulted the diner 
from all corners of the room . th e absence 
of butter in a lukewarm butte red rum. 
and a meal that was cold - s tone cold. 

" W e can do better than this ... one 
person said. thinking perhaps of the 
1980 elections. as he watched the sauce 
on his duck congeal before his eyes. 
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Who Will Go? 

Selection Procedures for 
Future Space Colonists 

"We don't want risk-takers who see 
danger as a kind of cleansing by fire! .. 
exclaimed Dr. Kirmach Natani from the 
Department of Psychiatry, University of 
Oklahoma Health Science Center. In this 
ta lk on assessing candidates for jobs in 
space, he said he hoped this type of indi
vidual might be screened out in a selection 
procedeure that would combine psycho
logical and neurological information. 
ne urological information. 

Survivability. social adaptability. 
high performance in stressed circum 
stances and innate cautiousness would 
be desirable qualities in space colony 
candidates, in addition to expertise in a 
given fie ld, he said. 

Psychological evaluation is often 
done now by means of psychometric 
measureme nts wh ich involve interview
ing a candidate and asking this person 
how he or she feels about various things. 
Also. socio-cultural backg round. intelli
gence and physical well-being are taken 
into consideration . " But the weakness in 
this kind of evaluation is that it assumes 
the individual knows how he feels and is 
honest about his feelings." Natani said. 

A ne urometric assessment. on the 
other hand . tests the nervous system of 
the candid ate and provides a different 
kind of data. The equipment required for 
this is a desk microprocessor. flow charts 
of procedures for testing tasks and 
responses. and a s trange-looking testing 
apparatus in wh ich the candidate sits in 
a deliberately uncomfortable hunched 
position as his or he r physiological 
responses arc tested. As the candidate's 
responses to novel situations and tasks 
are tested. the physiological data is fed 
to the computer which compiles and 
analyses this information immediately. 
on a specific respo n se- by - res ponse 
basis. Since the test sit uations arise 
sudde nly. the candidate does not have 
time to deliberate but must respond 
quickly. In this way. the individua\" s 
un conscious. nonve rbal. innate re
sponses to novel s ituations can be 

assessed. 
The weakness of this method is that 

it favors individuals who do well at visual 
tasks and perform well in a hunched 
position. "This could b e overcome by 
g iving a battery of tasks in a variety of 
positions ... Natani said. 

A ne urometric assessment provides 
much valuable information about the 
ne rvous syste m of an individual. Such an 
assessment may help future personnel 
administrators weed out those who are 
accident prone and those who become 
negligent and careless when bored . Also 
a candidate may be counseled in areas of 
weakness and can be given specific 
reasons for non-se le ction . Wh e n 
psychometric and ncuromctric assess
ments are combined. a fairly competent 
and precise evaluation of a ca ndidate can 
be made. This will aid those who must 
select and reject candidates for jobs in 
space. 

Because a space habitat is a 
hazardous environment. thoughtless and 
reckless behavior on the part of one 
person may e ndanger the whole habitat. 
" It doesn't hurt to choose someone who 
is somewhat paranoid. that is to say. one 
who continually takes into account the 
potential hazards of one's environ
me nt." Natani said. And s in ce novel 
s ituations arc bound to arise in space 
habitats. it is important to assess and to 
predict a candidate's behavior ahead of 
t ime. 

" In the past. astronauts came from 
s tressed backg rounds; th ey were used to 
stress and nove lty. But now people 
applying for jobs in space come from 
unstressed backgrounds; they are not 
test pilots. Neurometric assessments of 
these people can play an important role 
in the screening procedure ." Natani 
claimed. 

The clumsy of the world need not 
despair. though. Once the hazards of 
space life arc reduced . they too could be 
chosen as space colonis ts. Natani 
assured the audience. 
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No Green Thumb 
Necessary in Space 

CLSS Will Be 
Run By Computer 

"You don't have to be a farmer to 
grow food in s pace." said John Phillips 
of Arizona Research Associates. Inc .. 
Tucson . Arizona. In his presentation 
e ntitl e d "Developing Cont ro ll e d 
Environment Agricultural Syste ms for 
Large Space Habitats" (co-authored by 
Annita Harlan of Pima Community 
College and Carl Hodges of the 
University of Arizona). Phillips clai med 
that agricultural systems in space would 
be monitored by computers which cot•ld 
regulate nutrients. moisture and other 
such things. 

Much research must be done. of 
course. before such a re liable. safe 
closed life support system (CLSS) can be 
developed for a large space habitat. Diet 
scenarios must be drawn up to meet the 
needs of the crew. crop s pecies must be 
chosen ror s uch a systt:m. various 
animals must be studied for suitability 
and the system must be very reliable. 
predictable and labor efficient. Also. the 
environment of space must be studied in 
order to assess its innuence on biological 
components. 

However. the controlled-environ· 
ment agricu ltural syste ms (CEA). 
curre ntly under development and 
expansion in the U.S. , Japan and 

Rice grown in a controlled environment. 

Plastic greenhouses in current use can provide experience and research for future closed life 
suppo rt systems. 

e lsewhere . can provide a good data base 
of experie nce and research for CLSS. 
The use of greenhouses to raise 
tomatoes in the winter is an example of 
CEA. J apan. a country with little arable 
land. uses CEA to a larger extent than 
the U.S. "Some farmers erect low-cost 
plastic greenhouses on rice land during 
the fallow winter season for the 
prod uction of melons. " Phillips said . 
Th ere are enormous benefit s in CEA: 
very large and predictable yields. and 
independence from such troublesome 
factors as poor climate and variable 
wea ther. " In the Soviet Union. unfavor
able climate is the primary motivator for 
the production of arbor and tree crops in 
greenhouses." Phillips sa id. 

But the negative aspects of CEA 
systems arc that they are ca pital. labor 
and material resource inte nsive, he 

added. And unfavorabJe economics has 
been the main reason why cereal g rains 
and legu mes have not been produced on 
a large commercial scale. Nonetheless. a 
new ice age or contamination of world 
food supplies by pesticides a nd other 
toxins could make CEA systems more 
viable in the future. 

"Long-term study on the CLSS 
s ho uld a lso be sta rted." Phillip s 
asserted. Besides use on large space 
habitats. such an agricultural system ca n 
have several applications here on Earth . 
Already CEA syste ms are contributing to 
the food supplies in very congested 
areas. like Europe and Japan. In a CLSS 
in which everything is recycled. the 
inner cities could be nefit greatly: " Herc 
there is the space and the need to try 
new technology for re latively small are as 
where resources of all kinds have been 
depleted to the point where a comfort· 
able life ca nnot be maintained." Phillips 
said. 

He concluded that: " Space is a big 
enough dream. but it must be made 
accessible to the individual. Space 
research concerned with food product ion 
touches on a subject that is within th e 
common ex pe rience of every person in a 
society. Research on controlled-environ
me nt food production systems for large 
s pace habitats may do much to rekindle 
society's interest and support for space 
research in general. as food is a subject 
with which everyone is familiar. A 
renewed interest in space and the future 
possibilities for the human race could do 
much to promote a more positive altitude 
on the part of individuals in a society that 
has grown to regard the future with 
uncertainty. and even with a sense of 
hopelessness.·' 



Closed Life Support Systems 
It is difficult to predict just how a 

closed life support system (CLSS) will 
work on a s pace habitat. "But it is 
possible lo desig n a CLSS on paper and 
to pred ict certain proble ms. ·· s aid Dr. 
Michael Mode l!. Professor of Che mical 
Eng ineering at M. t.T. In his presenta
tion. co-~1uthored by Dr. Jack Spurlock o f 
Georg ia Institute of Technology. he said 
the re arc certain fa ctors which mus t be 
de term ined before an overall design can 
be accomplished . 

Along with oxygen and wate r. food 
is a n importa nt factor. the driver in a 
CLSS. Once diet provides us with the 
" input require me nts .. o f the habitat (i.e. 
what an imal and plant food will be 
necessary to sustain life in space), then 
the me thod of desig ning a syste m is 
fa irly clear. The next conside ra tion 
would be food pre paration and process
ing . along with the equipment necessary 
to it. An d diet and processing together 
will dete rm ine waste. The processing of 
the waste will require equipm ent also. 
Finally . the stability and th e control 
require ments of the total syste m are 
take n into cons ideration. 

For instance. will the diet options on 
a space colony be Earth -like, providing 
large varie ties of food '? Or will they be 
very s imple. providing only a few kinds 
of foods? Or will the d iet be very 
un co nve ntio na l. ma de o f sy nthe ti c 
foo d s? Su ch input wilt d e te rmin e 
whether the waste will be processed 
biologically. chemica lly. a nd so on . 

Waste processing will be crucia l 
since processed wastes will be recycled 
back into the food chain. For example . 
liquid waste from both a nim als and 

Bunnies in space! A possible food source. 
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hu mans can be recycled by a sophisti
cated me thod of filt rat ion and reverse 
osmosis. Solid wastes can be inciner
ate d. the result of which would be carbon 
dioxide a nd ash. Ash contains many 
minera ls essential to pla nt growth . and 
could be reint roduced in to the food chain 
by being used as a nutrie nt for pla nts . 

··Wate r used for washing is e asy to 
recycle . ·· Mode l! added . " a nd could be 
ke pt separate from other liq uid wastes . 
since the purifica tion of washing water is 
not as involved as it is for liquid waste ." 
Such do mestic water accounts for 80 % of 
water used in space. 

Of course. the cost of a CLSS must 
be determined by th e s ize of the crew 
and th e leng th of the mission. The longer 
a group of people must s tay in s pace. the 
more fe asib le it is to have a CLSS . since 
it is costly to lift essentials s uch as wate r 
and food into space. The cost of a CLSS 
wilt probably be assessed in te rms of 
how much the CLSS equipme nt weighs. 
how much powe r it will require in space 
and how e fficient it is in te rms of 
providing th e essentials of food. oxygen 
and water . 

Natu rally. much experimentation 
mu st be done on Earth which will help a 
g n:at deal in developing the recycling 
systems needed in space. But in space . 
there will be many unknowns: the 
long-te rm e ffect of restricte d diets, 
proble ms aris ing from the possible lack 
of some nutrie nt. yet undiscovered. and 
subs ta nces th at may become toxic in a 
CLSS . "A not her fa ctor is our innate fea r 
of the unknown," Mode l! said. "But that 
ha sn't s topped us yet." 

As the 
Stomach Turns 

Banque ting probably will not be an 
activity familiar to space colonists of the 
near future . unless. of course. they favor 
powde red substa nces converted in to 
ge latins . agar-agar, synthetic polymer 
compounds and formula -diet foods. In a 
prese n t ati o n e n ti t le d · · Ph ys io log ica l 
Criteria for Closed-Loop Space Food 
Syste ms, · · Dr. Paul Ra mbaut (whose 
paper was co-authored with Frank 
Sa monski) from the Office of l ife 
Scie nces at the J ohnson Space Cente r 
clai med th at hu man taste is a peculiar 
commodity . a composite of sensory 
properties (fla vor, texture, odor. sight. 
sound and te mperature). psychological 
cond itioning a nd inte rn al che mistry. 
Looking at the subject of food with the 
eye of a scie ntis t rathe r than the palate 
of a go urme t, he challe ng ed the 
prevalent belie f that " hu ma ns require a 
diet of gre at variety... He said : 
" Experimen tal evid ence from many 
sources shows that individuals can be 
ke pt on a single nutrient source for many 
months without suffering ill e ffects. It is 
possible to furni sh active people with a 
formula diet with no adverse physical 
e ffect or any measurable change in 
psycholog ical s tate. ' · 

Rambaut believes th at pla nts lead 
now as a pote ntial source of s pace food 
by virtue of the ir familiarit y. but that 
synthetic foods . s tore d nutrie nts a nd 
micro-organis ms also have possibilities 
as fo o d so urces. Sy nth e tic fo od s 
especially could be given desirable 
tastes and odor with special food 
addi tives and s pecial processing, while 
fulfilling human nutritional needs at the 
same tim e . 

The nutritional needs of the human 
body in space are s ti ll not well known. 
Before Skylab. it was believed that 
human nutritional needs in space were 
sim ilar to those on Earth. It is now 
known that certain nutrients are lost 
during space flig ht , especially ca lciu m. 

" Examination reveals that calcium 
is lost exponentially as a fun ction of time 
in flight. Whereas an average of 50 mg 
pe r day is lost on the 10th day. an 
average of 300 mg is lost on the 84th d ay. 
An average of 25 g of calciu m was lost 
from the body during the 84-day flight. 
Assuming a total body calcium conte nt of 
about l kg. the pool is dimin ished by 
approximately 2.5 percent. 

" Whe n fecal and urinary losses of 
calcium are plotted indepe ndently . two 
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kinetically different processes become 
evident. Urinary calcium rises rapidly 
follow ing launch and within 30 days 
achieves a level approximately I 00 
percent above base line. It remains at 
this level for the re mainder of the flight. 
Feca l ca lcium, on the other hand. does 
not begin to rise for two or three weeks 
following launch. Once fecal calcium has 
begun to increase. it does so at a 
constant rate for the remainde r of the 
flight. 

"Apparently calcium is being 
mobilized from the bones . At about the 
same time this mobilization of bone 
mineral is occurring, less and less 
calcium is being absorbed from the 
gast roi ntest i nal tract. Although normally 
sufficient quantities of vitamin D2 were 
being ingested. it is possible that a 
deficiency was being developed in the 
conversion of vitamin D2 to D1. This wil l 
be investigated further on Spacelab 2. 

"Therefore. alleviation of th e stress 
of weight-bearing seems to have a 
s ignificant influe nce on skeletal metab
olism. During the Cosmos sate llite 
series. investigators noted a complete 
cessation of bone growth in experimental 
ra ts during flight. 

"The chain of events leading 
ultimately to bone loss in flight remains 
elusive. Several ways of ame liorating the 
bone losses have been studied on the 

ground. Protocols involving exercise, 
compressional suits. lower body nega
tive pressure. and thyroca lcitonin 
administration have had little effect in 
mode rating the losses induced by 
prolonged recumbency. Changes in 
dietary intake. particularly reductions in 
prote in and e levated intakes of diphos
phonates . calcium and phosphorus . are 
promis ing and point the way to the 
manipulation of nutritional intake as an 
important means of counteracting the 
adverse effects of prolonged weightless
ness . 

The minimum and maximum limits 
of other types of foods a re sti ll be ing 
ascertained. The role fats. carbohydrates 
and protein will play in future space diet 
scenarios is not well known. And what 
form these nutrients will take is another 
problem. For example. for proper 
absorption of protein. the protein must 
be digestible: digestibility varies among 
protein s. with plant proteins being 
somewhat less digestible than animal 
prote ins. Digestibility of plant proteins 
can be improved by refining and by mild 
heating. but care must be taken not to 
use intense heat or diges tibility will be 
damaged and some protein lost in the 
feces. 

While nee ds for various vitamins 
and mine rals arc still being assessed. it 
is easy to take them in supplemental 

form. The minimum and maximum 
limits for some nutrients such as various 
amino acids. are s till not well known for 
Earth-dwellers. much less for astro
nauts. "There is. as yet. no evidence for 
alterations in amino acid metabolism 
in flight . The basis for the use of 
methionine . asparagine and glutamic 
acid supplements by USSR crews in this 
regard is puzzling," Rambaut said. 

He concluded that: " It is prob
able that certain deteriora t ive or 
adaptive processes accompanying space 
flight can affect nutritional requirements 
in such a way that intakes which are 
appropriate under grou nd-based condi
tions arc suboptimal inflight. In closed 
systems. there exists an added danger 
regarding toxicity of high levels of 
nutrient elements. There is often a 
narrow tolerance between m1111mum 
requirement and toxicity. as in the case 
of vitamin D. A be tter grasp of 
requirements and tolerances. and an 
efficient monitoring system for metals 
such as copper. chromium. zinc. and 
cobalt . will be required." 

And what is Dr. Rambaut's view of 
the final form of s pace food? " Probably 
the ideal space food lies somewhere 
between a simple formula diet and a diet 
of extravagant variety." 

Economic Forecast for Space Projects Gloomy 

"The SSPS (Solar Satellite Power 
System) will not be implemented for 
at least some 20 years," said Bernard 
P. Mille r. vice president of ECON. Inc .. 
of Princeton. New Jersey. in his talk on 
the economic factors of outer space 
production. But he added: "Even though 
the expense of the SSPS cannot be 
justified now. it is important to keep this 
option open for the future.'' 

Th e future of space mate rials 
processing looks almost as bleak. Citing 
the pess1m1st1c conclusions of the 
National Academy of Sciences study . 
Miller called for the establishment of a 
national space laboratory for materials 
processing experim ents. in order to 
study more fully the possibilities of 
space manufacturing. But there are 
knotty problems involved in establishing 
such a facility. What will be the 
construction cost of the laboratory? 
What will be the charge to users of the 
facility? Could the laboratory be funded 
exclusively by the private sector? What 
would be the policy on patents for joint 

endtJavors between NASA and industry? 
In the meantime, the areas of space 

technology mos t likely to receive funding 
in the near future would be in the areas 
of Earth observation (with the new 
LANDSAT due to be launched in 1981) 
and commun ications; benefits in both 
these areas are already well known. 

In commu nications. remote rural 
communities cou ld benefit from satellite 
delivery of social service broadcasts in 
such fields as medicine and education. 
ECON. In c . recently studied the 
feasibility of satellite-aided emergency 
medical services. Param edics in remote 
a reas could transmit data to physicians 
in metropolitan areas via satellite and 
could render imme diate aid to trauma 
victims. ECON. Inc. 'estimated that 
59 .000 lives per year could be saved in 
this manner in the non-metropolitan 
regions of the United States if such an 
emergency medical com muni cations 
system existed. " The economic benefit 
of this reduction in mortality would be 
approximately $2 billion a year." Miller 

said. The conclusion of the study was 
that such a system would definitely be 
cost effective. 

Miller a lso encouraged the partici
pation of private industry in space 
transportation, c laiming that a govern
ment monopoly in this area is not 
desirable and will probably inhibit 
private investment in space in the 
future. The Shuttle. he said, is expected 
to rank 223rd in th e top 500 U.S. 
corporations in the next decade; among 
U.S. airlines it would rank 7th. right 
below Delta and right above North
western. Privat e industry would 
probably wish to participate in space 
transportation. perhaps by owning and 
servicing the spacecraft while NASA 
maintained its control of launch and 
landing facilities. 

Mille r concluded by say ing th~t 
current government policies inhibit 
private investment in space production. 
"The lack of entrepreneu r ship is 
probably the weakest link in the United 
States space program today." he said. 
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Standing Room 
Only 

" In the Shuttle, chairs and seats are 
only provided for those portions of the 
missions such as launch. reentry , and 
orbital maneuv e rs." sa id All en 
Louviere. Chief of Spacecraft Design at 
the J ohnson Space Center. In his 
presentation e n titled .. Man and 
Machine Design for Space Flight. .. 
Louviere said that seating apparatus is 
quite unnecessary. since the human 
body takes on a comfortable semi
crouched posture in a weightless 
environment. very different from the 
upright posture that it takes on earth . 
Shoes with suction cups on the bottom 
will provide sufficient anchorage (other
wise the body would float) while also 
allowing an astronaut a certain comfort 
and ease of movement. 

Louviere said many factors must be 
taken into consideration in designing a 
spacecraft for comfort and maximum 
utility. The size and volume of the 
spacecraft mu st allow for the various 
functions that the craft will perform. 
Crew size and mission duration arc the 
two biggest considerations in volume 
allotment; Skylab with its ''somewhat 
su mptuous" 10.000 cubic feet allowed 
for many varied functions. 

"The re arc other more subtle things 
to consider too," he said. On the Earth's 
surface we take certain activities for 
g rant ed: digging into pockets for 
change. showering with soap and water. 
sleeping in a horizontal position. But in 
weightlessness even the most common
place activities can pose problems. 
Skylab crew men 's garme nts had circular 
pockets "to prevent articles from 
migrating into corners." A special 
shower nozzle was installed to help wash 
off soap. since soap clings tenaciously to 
the body in weightlessness. Electric 
shavers were designed so that clippings 
could be immed iat ely vacuumed up. And 
since there is no up a nd down in s pace. 
s leeping com pa rtmen ts were not 
horizontal; in fact, the astronauts slept in 
sleeping bags tied to the wall. 

In the Shuttlc-Spacelab missions. 
the arrangement of the workstation is 
of primary importance. Two significant 
factors dominate the design of these 
workstations: change in body posture 
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and the requirement to restrain a 
crewman in place (with shoes eq uipped 
with s uction cups in this case). The 
workstations must also be designed to 
accomodate a variety of body sizes. since 
variations in the sizes among the 
international crewmembers. both male 
and female. will certainly be a factor. 
Skylab astronauts ranged in height from 
66 inches to 72 inches. But in the 
Shuttle-Spacelab missions. the height 
range will be sig nifican tly greater, from 
61 inches to 76 inches. 

"Though subtle to outward appear
ance. these newly derived standards will 
greatly facilitate the crewmember 's task 
in the weightless e nv iro nm e nt , .. 
Louviere concluded. 

Above: Neutral body position. 
Below: Suction cups on shoes, a weightless 
eri virommmt crew restraint. 
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Space Design for Safety 

Safety was emphasized in Richard 
Kline's talk on space habitat design. 
Kline is deputy director of NASA 
Advanced Programs at Grumman Aero
space Corporation. "Now that the 
Shuttle will make space operations 
routine, thought must be given to the 
next step in space development: building 
habitats in which people may remain in 
space on a more permanent basis.·· he 
said . 

Kline envisioned two types of space 
habitats: one in low Earth orbit (LEO) 
and one in geosynchronous orbit (GEO). 
He also saw a need for an orbital transfer 
vehicle (OTV) to transport people 
between LEO and GEO. 

The design for LEO differs substan
tially from that of GEO. LEO requires 
only a 4 mm thick aluminum shell. 
whereas GEO requires a three-layered 
shell made up of epoxy tiles on the 
outside (5 mm thick). an aluminum layer 
in the middle (8 mm thick) and a 
tantalum layer on the inside (0.5 mm 
thick). The thicker wall in GEO is 
necessary for radiation protection. but it 
cause s GEO to be a good deal heavier. 

• RADIATION PROTECTION 
- CABIN 

- SOLAR FLARE SHELTER 

• VOLUME PER MAN 
- CABIN 
- SOLAR FLARE SHELTER 

• RESCUE - MAXDELAY 

• MAINTENANCE 
- BY EVA 
- COST PER MAN HOUR 
- TRANSPORT COST OF 

RECYCLED COMPONENTS 

and subsequently much more expensive · 
to build . Because radiation levels are so 
high in geosynchronous orbit, GEO must 
also have high reliability equipment and 
built-in redundancy; in-flight repairs by 
way of EVA (extra-vehicular activity) 
would be very dangerous. The cost of 
this equipment would also add substan
tially to the cost of building GEO. 

Solar flares constitut·e another 
danger to GEO inhabitants. something 
that would not be a concern to LEO 
inhabitants who are protected from 
radiation by the Earth 's magnetic field. 
In case of a solar flare. GEO inhabitants 
could get into the OTV and drop to LEO . 
Or a special storm shelter could be built 
right on GEO. with an aluminum shell 
150 mm thick. The shelter would be 
small. just enough to accomodate the 
crew. but would make evacuation 
unnecessary. 

Severe crew illness. accident or 
failure of a vital system could occur 
which would require rescue. Th e 
cheapest rescue alternative would be to 
return the crew to LEO in the OTV and 
wait for a Shuttle to come up from Earth. 

LEO 

...--ALUM 
SHELL (4mm) 

8- 10m2 

5 DAYS 

ACCEPTABLE 
$2,500 

$1 ,000- 1,800/kg 

Habitation Requirements 

rendezvous and dock at LEO, and then 
return to Earth. This would take 
approximately 120 hours. 

But in case of severe illness. this 
time lapse is too long. Another 
possibility is using the "lifeboat 
technique. " The "lifeboat" would be a 
vehicle capable of returning to Earth 
from space. It would be docked at LEO . 
In an emergency. the GEO crew could 
return to LEO and then return to Earth 
directly from there in the lifeboat, 
without having to wait for a Shuttle. This 
"lifeboat technique" would reduce the 
rescue time to less than 20 hours. 
"Direct re-entry from GEO is another 
possibility. which reduces rescue time to 
about 6 hours." Kline said. 

The final rescue method or com
bination of methods that would be used 
will depend on the "risk definitions" for 
a particular vehicle. Kline concluded 
that sound design and technology is of 
crucial importance. "a vital key to 
helping us capitalize on the Shuttle and 
evolve toward effective utilization of 
space." 

0 

GEO 

11n ~ EPOXY TILES 
IT (Smm) - OUTSIDE 

T-
ALUM SHELL 
(8mm TOTAL) .... 
TANTALUM 

.._ (0.Smm)- INSIDE 

SHELL= 150mm ALUM 

8- 10m3 

0.6m3 

30 DAYS 

VERY LIMITED 
$9,000 

$10,000/ kg 

7 



Developing Hardware to Support 
Life on Long-Term Space Missions 

On a year-long mission in space. 
carrying oxygen and water for the crew 
would be cumbersome a nd unwieldy. 
With ideas for future piloted inte r
planetary missions and a permanently 
inhabited space station. NASA has fa ced 
the task of providing air and water by 
setting up the Regenerative Life Support 
Evaluation. work being done by a g roup 
of scientists and engineers at J ohn son 
Space Center. 

There. flanked by man-sized ma
chines and ta nks . the scientists are 
testing pre-prototype versions of water 
and air loops that will someday leave for 
space. " When they say space s tation. 
we're ready." said Nick Lance. an 
engineer at JSC. 

For drinking water. squeamishness 
is set aside. The crew's urine is mixed 
with flu sh water. treated with iodine to 
prevent ammonia formation . the n fed 
into a zero-g storage tank . From there it 
is fed into "the still." a distillation unit 
designed for use at zero-g. The liquid 
cycles through the still until 96 percent 
evaporates. Solids come out as a gel. 
concent rated and kept in a tank to be 
dumped into space later. though there is 
talk of someday removing th e salts a nd 
using it as fertilizer . 

"Right now. they're carrying two 
tanks on th e Orbiter just to s tore urine." 
said Dot Fricks. a NASA che mist. 
"We're concentrating the waste down 
into one small package and using the 
wate r over again." 

She a dds that the system uses little 
energy. " We a re able to boil the water at 
about 80 degrees by evacuating the shell 
to a low pressure. around 20 mm of 
mercury. That way the motor that turns 
the s till provides enough heat to 
evaporate th e water." 

Fricks he rself has never drunk the 
water. but sh e asserts it is che mically 
more pure than that from a tap. " He re at 
JSC. we don't post-treat it, and it would 
have too much acid to drink. A later 
version will have ion exchange resin 
beds to control pH and an iodine system 
downstream that will work the way a 
comme rcial system uses chlorine ... 

She adds that "probably once you 
were used to it. after a day or two, you 
wouldn't even think about it ." 
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Tests in October showed that the 
drinking wate r system is cost-effective if 
a flight is 30 days or longer . 

On the air side. again. equipment is 
in pre-prototype s tages. meaning the 
next edition will be prototype. then flight 
hardware . A water electrolysis sub
system. first of three major components 
in the air loop. prod uces hydrogen and 
oxygen . Oxygen is sent to the crew 
cabin. hydrogen passes to the nex t 
subsyste m - the carbon dioxide concen · 
tra tor. 

Carbon dioxide and oxygen enter 
the second subsystem from the cabin . In 
the concentrator arc a number of cells. 
each cell made u p of two electrodes and 
an absorbent matrix . Carbon dioxide and 
o xyge n bl ow ove r th e e lect r odes. 
reacting and generating power. In the 
cell. the carbon diox ide becomes a 
charged molecule . a carbonate ion. 
which passes through the electrode 
membrane and reacts . At the second 
e lectrode. it comes out carbon dioxide 
again . only trans ferred from the air to a 
s tainless s teel line. Meanwhile. air 
minus the carbon dioxide has gone back 

to the cabin. 
Next. carbon dioxide and hydroge n 

pass to the third subsystem. a reactor 
wh ich combines the m creating methane 
and water. The methane. at this time. is 
dumped into space. though the re is talk 
of someday using it as a propulsive fuel. 

Water leaves the carbon dioxide 
reduction subsystem and returns 10 the 
firs t s te p. lo be used in electrolysis . 
clos in g the loop. 

The firs t air subsystem arrived at 
J SC in the fall. and has bee n tes ted with 
good results. The second unit arrived in 
Decembe r and still si ts. unpacked. in 
boxes. Lance's work for the next months 
will be studying how to test the 
eq uipme nt. how to keep conditions right 
for later tests. 

The entire closed life support 
system will make little noise. compar
able to a pump room. or an air 
conditioning unit operating unnoticed in 
a home. On a spacecraft . everything 
depends on saving power and saving 
weight. Regenerative Life Su pport is 
designed to take everything that a 
person gives off and put it to use. 
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Space Processing: 
A New Study 

By Mark Hopkins 

At the Massachusetts Ins titute of 
Technology (M. l.T.) on October 17. 
1978. General Accounting Offi ce 
(G.A.0 .) representatives Ed Fritts and 
Alan Byroade listened attentively to a 
series of attacks by materials scientis ts 
o n lhe STAMPS (Scientific and Techno
logical Aspects of Material Processing in 
Space) report. Readers of the L-5 NEWS 
may recall from an article in lhe August 
1978 issue lhat lhis recently completed 
National Academ y of Sciences study has 
generated con siderable controversy be
cause of its pessimistic conclusions about 
lhe possibility of economically producing 
materials in space in lhe near future. The 
G.A.O. is curren tly sponsoring a series of 
small meelings with sciemists around the 
country in order to provide input for their 
newly initiated study of near-te rm s pace 
processing. The study will. to a lesser 
extent. also consider longe r-run space 
options. Publication of the final report is 
expected in the summer of 1979. 

Outrage was expressed at M .l.T . 
because o f th e ex te nt to which 
participation in the STAMPS s tudy was 
dominated by physicists and che mis ts . It 
was felt that unde r th ese circumstances 
it is not surpris ing that the conclusions of 
the re port were more favorabl e for 
scientific experim ents than they were for 
more practical applications. 

One materials scientist conde mned 
what he felt was a general philosophy in 
the report: namely. that the theory had 
to be well understood before it could 
wisely be applied. He pointed out that 
the theory was not well understood even 
for products currently made on Earth. 
Advan ces in science often occur because 
of experim ents in which the results are 
not e ntirely predictable . In his view. a 
similar approach should be tried in 
space. 

Dismay was also expressed because 
of the United States' deteriorating 
position in mate rials science. We arc 
clearly behind Ru ssia. West Germany. 
and Japan. The pote ntial fo r space 
processing was seen as one of the few 
re mninin g Am e rican advantages. 

Mass drivers have a wide variety of potential applications. 

Failure to exploit such an advantage 
would be foolish . 

Along these lines. it was pointed out 
that the conclusions of the ST AMP 
report are inconsis tent with the substan 
tial commitments that the Russians. 
Europeans. and Japanese have made io 
space processing. If it pays for the m. 
why not for us? 

Space processing was not the only 
area covered at the meeting. According 
to Professor Henry Kolm . mass driver
re lated technology has a wide variety of 
pote ntial applications in addition to 
those with which space colony enthusi
asts are fami liar . These possibilities 
include launching planes from short 
runways and providing rapidly advanc
ing troops with supplies fired from bases 
that are miles behind the front lines . 
Another poss ibility is to use the mass 
driver ins tead of the firs t stage of a 
rocket for transporting payloads from 
Earth to space. In this instance, a long 
track would be built along which a rocket 
would be electromagnetically acceler
ated. Afte r the rocket le ft the track and 
g lided to a conside rable he ight. it would 
ig nite and carry the payload the rest of 
the way into space. 

One question raised several times at 
the mee ting was. "Why didn't private 
e nterprise provide the funds for space 
processing if it is s uch a worthwhile 
e ndeavor?" High risks and troublesome 
ex ternalities seem to be the chief 
obstacles lo private investme nt. The 
risks involved are not complete ly known. 
But s uppose there arc 1.000 possible 
independent in vest me nts of e qual size. 
each of which has a SO% chance of 
eventually leading to a marketable 
product. Furthe r. assume that one thi rd 
of these investm ent s arc successful. 
Then a reasonable rate of profit can be 
obtained. For example. if an investing 

organization is large enough to make all 
I .000 inves tments . the risk of not 
making a reasonable profit is almost 
zero. However. if the organization can 
raise the capital for only one of the 
investments. the risk is very high . 
namely. a SO% chance of losing 
everything. This example de monstrates 
how private companies can be discour
aged from making investments by such 
risks. but how a large organization. such 
as the government. sta nds to make a 
profit while absorbing the losses. 

Externalities occur wh en all of the 
benefits from an investme nt cannot be 
captured by the fundin g organization. 
However. consumer prices charged for 
the products and s ubseque nt spinoffs 
a rc benefits that a company would be 
unlike ly to receive in a space processing 
developme nt program. Also. his tory te lls 
us that despite pate nt protection. some 
of the technological bene fits developed 
by one co mpany are likely to be captured 
by other companies. So. externalities arc 
particularly high for long-run technologi
cal investments. such as those which arc 
currently available in space processing. 

Clearly. a company will not make an 
investment if it can't capture the 
benefits. Thus a decision to leave space 
processing entirely in the hands of 
private e nterprise is likely to mean that 
many prog rams which would be worth· 
while for the nation as a whole will not be 
invested in because of high risk and 
large externalities. If furth er govern
ment-sponsored development occurs. 
then ris k and the extent of the 
externalities would be reduced. leading 
to an increasing degree of private 
enterprise participation in the future. In 
any case. the results of the new G.A.O. 
s tudy will be eagerly awaited by all who 
arc inte rested in futu re space process
ing. 
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New Space Legislation 

by Ken McCormick 

The coming year in Congress 
promises to be a busy one for supporters 
of the space program. with th e 
introduction of far-reaching space legis
la1ion a nd the struggle to keep the 
already severely-restricted NASA 
budget intact. Here ' s what's taking 
shape in legislation. 

Space Policy Bill - Senator Adlai 
Stevenson' s (0 -111.) Subcommittee on 
Science, Techno logy and Space will hold 
hearings January 25th and 3 1st. and 
February I st to consider space policy 
bills to be introduced by Senators 
Stevenson and Schmitt (R.-N.M.). Both 
bills were originally introduced during 
the last days of the 95th Congress. at 
about the same time that Preside nt 
Carter was announcing his new space 
policy. 

Reportedly. the re has been a great 
outcry from the aerospace community in 
opposition to Schmitt's call for the 
establishment of ··orbital civilization" 
fa cilities during the 1990's and piloted 
Mars and Ve nus missions. His new 
version of the bill is expected to avoid 
the mention of the te rm "orbital 
civilization." and will probably spe ak 
more generally about the exploration of 
the solar system over the next 30 years. 
Th e bill's section on aeronautics will also 
be greatly expanded . Broad guidelines 
for an increase in funding for the space 
program. included in the bills. are 
al ready very controversial. 

Senator Stevenson's bill outlines an 
ambitious program for the next 10 years 
which is similar. in some respects. to 
Schmitt 's program for the immediate 
future. It includes provisions for the 
design an d con s tru ct io n o f large 
stru ctu res in space for the purposes of 
communications. remote sensing. and 
experimenta ti on in e lect ric power 
generation and human habitation. The 
bill also calls for experiments to be 
co ndu ct ed in th e area of s pace 
manufacturing. and fo r continued U.S. 
leadership in space science and space 
exploration . 

A space policy bill will almost 
certainly be voted out of comm ittee for 
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consideration by the full Senate. It may 
represent a compromise between the 
Stevenson and Schmitt bills. If so. it will 
very likely resemble the Steve nson bill 
more closely. which now has wide 
support on the comm ittee. 

Earth Resources Data Services Bills -
Senators Schmitt a nd Stevenson will also 
introd uce bills to establish organizations 
for the purpose of gathering and 
disseminating earth resources data from 
satellites. Senator Schmitt calls for the 
creation of a private corporation modeled 
aft er COMSAT. Senator Stevenson 
would like to establish the service first 
within NASA; he would then move to 
transfer the service to a private 
corporation. government corporation . or 
federal agency within seven years. 
Hearings are scheduled for March 29th 
and 30th. 

Space lndu stria/izution A ct -
Representative Don Fuqua (0.- Fla. ) will 
introduce legislation to establish a space 
industrialization corporation in order to 
foster profitable ventures in space by 
reducing entrepreneu rial r isks. The 
corporation would find promising in
dustrial ventures and would derive profit 
from s uccessful projects. Hearings a re 
expected in the House this May. 

SPS Bill - Representative Flippo 
(0 .-Ala.) intends to re-introduce legisla
tion to speed research into the SPS 
energy option. Hearings will be held in 
the House on March 22nd. However . 
SPS proponents say their e fforts this 
year will be concentrated on the Senate. 
since an SPS bill is expected to cruise 
through the House if the Senate okays it. 
Who will sponsor SPS legislation in the 
Senate is unclear at this time. 

Budgetary pressures arc expected 
to be extreme this year. If th ese bills 
appear to be big spending programs. it 
could prove disastrous. In fighting for 
the passage of these bills and for the 
NASA budget. supporters say they will 
st ress the fact that spending on the 
space program fi ghts inflation and 
provides jobs by adva ncing industrial 
technology. Whether Congress will heed 
this argument remains to be seen. 

AIAA & SPS 
by Ken McCormick 

At a press con ference at the 
National Press Club in Washington D.C. 
this past Jan . 10th. Dr. J erry Grey. 
public policy adminis trator for the 
American Ins titute of Aeronautics and 
Astronautics. supported the solar power 
satellite (S PS) bill of Representative 
Flippo. He also expressed reservations 
about the Department of Energy's SPS 
program plan and SPS provisions in 
space policy bills introduced by Senators 
Harrison Schmitt and Adlai Stevenson 
Ill. Grey outlined AIAA 's recent position 
in a paper on SPS. the full text of which 
appears in the J anuary issue of the 
AIAA 's A stronautics and A eronautics. 
He said that th e Institute advocates the 
expenditure of $30 million annually for 
g round-based SPS resea rch, which 
would lead to a decision whether or not 
to proceed with SPS development and 
demonstration . 

In reference to 0 .0 .E. 's present 
research efforts. Grey said. "A IAA 
believes that establishing a baseline 
desi~n for SPS at this time would be 
prematu re by at least several years . 
s ince it mig ht foreclose a host of 
promising innovative options." Grey 
also expressed the opinion that the 
present e ffort is at too low a level to draw 
proper conclusions about SPS. and it 
could drag on for years without 
develop in g the ne cessa ry technical 
verification. 

The refore. the position of AIAA is 
almost identical to the postion taken by 
Rep. Flippo in his SPS bill. The AIAA's 
only reservation about the Flippo bill 
regards the bill's title which refe rs to 
"demonstration and development." The 
text of the bill sets out a research plan 
leading to de monstration and develop
ment. and it is this that the AIAA 
supports. 

Grey said that he was afraid Schmitt 
and Stevenson we re trying to "put the 
cart before the horse " in providing for 
an S PS demonstrator in o rbit if 
ground-based s tudies indicate · that SPS 
is e nvironmentally safe a nd economically 
attractive. It is AIAA 's position that the 
necessary ground-based technology veri
fication should be complete d before a 
decision is made on whether and when to 
proceed with an in-orbit demonstrator. 
Grey pointed out that opposition to SPS 
legislation has focused on demon stration 
and development. 
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Space Day in New 
Orleans 
By Chuck Landau 

Space Day in New Orleans was an 
unqualified success. despite a cold snap 
that dropped temperatures from the 80's 
to the 40's overnight. A well-planned 
publicity campaign brought approxi
mately 10.000 people to the NASA 
Michoud Assembly Facility on Decem
ber 9th for an open house. 

A brief outdoor dedication was held 
for the first stage Saturn V rocket which 
was being placed on permanent display 
in New Orleans to honor the space 
program's progress. This was the last of 
America's largest rockets. so successful 
in the Apollo and Skylab programs. but 
mothballed due to economic considera
tions. Apollo 13 astronaut and Space 
Shuttle pilot Fred Haise joined local 
dignitaries in reviewing the progress to 
date. and in forecasting an increased 
interest in the space program with a 
matching increase in funding. 

Inside the space hardware manu
facturi ng and assembly building. ex
hibits on all aspects of the space 
program were on display. Movies. 

literature, and models of the Space 
Shuttle. Skylab. Apollo. High Energy 
Astronomy Observatory. Large Space 
Telescope and Landsat programs were 
interspersed with exhibits of the Skylab 
experiments designed by high school 
students. Moonrocks. encased in a glass 
pyramid. were a major attraction. 

The manufacturing and assembly of 
the externa l fue l tank for the Space 
Shuttle occupies a major segme nt of this 
facility. A tour covering all phases of 
operation in the forty-three acre building 
was mapped out. and explanations and 
diagrams explaining the functions of 
various machines were posted. Friendly 
employees and their families were on 
hand to explain procedures and answer 
questions. 

A tentative decision to make this 
NASA open-house an annual event 
indicates a welcome shift in policy. Only 
an informed and vocal public can save 
NASA and the exploration of space from 
devastating budget cuts. 

An outdoor d11dicatio11 was held for tli11 first stage Saturn V rocket, now 011 permanent display 
in New Orleans. 

NEWS 
BRIEFS 

ARMED GUARDS POSTED 
AROUND SBUTI'LE 

In a story which appeared in the 
December 26, 1978 edition of the 
Washi11gto11 Star. aerospace journalist 
Dick Baumbach reported that Rockwell 
International has posted security guards 
around the Shuttle Orbiter spacecraft in 
order to protect it from damage, either 
due to malicious sabotage or accident. 
Th e thermal protection tiles are very 
fragile and can be damaged by a 
fingernail tap. 

I. L. Smith. Rockwell's director of 
production operations, was quoted as 
saying: " After we get this spaceship out 
of here. sometime in late February. we 
won't have anything to do until August. 
That could mean we will lay off some 
people. Sometimes workers think it ' s 
better to do something stupid so they can 
have their jobs last longer. Ifs that 
simple." 

Baumbach reported that instances 
of damage to the Orbiter have all been 
accidental so far. 

LEAN DAYS AHEAD -
NASA'S 1980 BUDGET 

Austerity was e mphasized in the 
NASA $4.6-$4.8 billion Fiscal 1980 
budget. No new flight program starts 
will be allowed in Fiscal 1980. forcing 
some of the new programs into budgets 
for 1981 and 1982; this will cause further 
schedule problems with programs slated 
to start in those fiscal years. As a result. 
NASA will not be allowed to request the 
25 kw power module (which would 
greatly expand Shuttle activities) in 
Fiscal 1980. The Office of Management 
and Budget (O MB) wished to delay the 
power module until Fiscal 1981. allowing 
only for some early development 
expenditures in the Fiscal 1980 budget. 

Should the power module be pushed 
back to Fiscal 1981. it would be placed in 
direct competition with the planned 
thrust augmentation of the Shuttle. 
something vital to the launch of 
32,000-lb. USAF satellite recon naissance 
payloads. The Department of Defense 
and NASA may have to make funding 
tradeoffs in order for the thrust 
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augmentation to be made in Fiscal 1981 . 
Worse yet. the Venus orbiting 

imaging radar mission (VOIR) might also 
have to be pushed into Fiscal 1981. 
placing it in competition with yet another 
high-priority mission. a spacecraft that 
cou ld drop a probe into Halley's Comet 
and then go on to re ndezvous with 
Comet Tempe l 2. If the H a ll ey 
probe/ Tempel 2 spacecraft is not started 
in Fiscal 1981. both comets could not be 
st udied by the same spacecraft. Two 
separate spacecrafts would be required. 
making the s tudy much more expensive. 

A further complication in this whole 
budget matter is timing. With a rather 
imperfect knowledge of celestia l 
mechanics. OMB did not take into 
consideration the fact that if VO IR fails 
to get a Fiscal 1981 new start. the 
opportunity for such a study will be los t. 
and NASA would have to wait until 1991 
for another Venus opportunity. 

EUROPEAN MOON PROBE 
DISCUSSED 

The European Space Agency (ESA) 
ha s encouraged discussion of an 
all-European Moon probe to be launched 
early in th e 1980s. Called POLO. for 
Polar Orbiting Lunar Observatory. the 
spacecraft would be launched by the 
ESA .. Ariane .. booster and would orbit 
the moon from pole to pole at an altitude 
of 100 kilometers. From this vantage 
point. the POLO satellite would map 
lunar mag netic and gravity fields in 
regions not investigated by American 
probes in the Lunar Orbiter and Apollo 
program s. In addition, gamma and x-ray 
detectors would scan the surface 
chemistry and geology. 

NASA plans for an American 
"Lun ar Polar Orbiter" (the LPO. or. 
unofficially. " Prospector") have been 
axed for budgetary reasons. A fall back 
effort to fly American instruments on a 
projected Soviet lunar orbiter in 1980-
1982 is in limbo, victim of chilled 
Washington-Moscow diplomacy. 

Besides expanding scientific know
ledge of regions of the Moon no t 
explored by Apollo, a lunar polar orbit 
satellite could search for one of the most 
valuable lunar resources of all: ice. Its 
existence in eternally-dark polar craters 
is predicted by theory. yet no trace of 
such icecaps has been found in Apollo 
research. Scientists had hoped to find 
evidence for lunar polar icecaps (which 
would probably be buried under several 
me ters of lunar soil. but which could 
amount to the volume of water in Lake 
Eric) either from hydrated lunar grains 
thrown off the polar regions by meteor 
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impacts. or from bursts of water vapor 
·smelled· by instruments left behind at 
the Apollo landing sites. Neither 
approach has produced unambiguous 
evidence of the existence of such polar 
caps. 

European interest in the lunar 
mission is symptomatic of a new 
confidence among ESA officials. who are 
searching for new directions open to 
European space research . One enthusi
astic proposal even called for the launch 
of a European Moon shot in mid-1980 on 
the fourth test flight of the Atlas
Centaur-sized Franco-German "Ariane .. 
booster: the payload. which would not be 
the proposed POLO itself. would have 
been assembled from backup GEOS-3 
satellite parts. But that plan has been 
rejected. and a more ambitious program 
of lunar and planetary probes for the 
mid- 1980s is now being prepared for 
budgetary consideration early ne xt year. 

U.S. TO HELP CHINA DEVELOP 
A SPACE PROGRAM 

A delegation from the People's 
Republic of China has been holding 
discussions with United States officials 
since Nov. 28 regarding possible 
U.S.-Chinese cooperation in the peaceful 
utilizatio n of space technology. 

As a result of these discussions. an 
informal agreement has been reached in 
principle on U .$.-Chinese cooperation in 
the development of the civil communica
tions system of the People's Republic of 
China. This involves the purchase by 
China of a U.S. satell ite com munications 
system. including the associated ground 
receiving and distribution equipment. 
The space portion of the system will be 
placed in geostationary orbit by the U.S .• 
with continued operation to be carried 
out in China. 

Similar informal agreement in 
principle has been reached regarding the 
purchase by China of a g round station 
capable of receiving Earth resources 
information from U.S. Landsat remote 
se nsing satellites. including the 
Landsat-D now under developm ent . 

PLANNING BEGINS FOR NEW 
ASTRONAUT SELECTION 

A new call for astronauts may be 
issued by NASA later th is year. 
according to George Abbey. Director of 
Flight Operations at NASA's Lyndon 8 . 
Johnson Space Center in Houston. 
Discussing the ongoing training of the 
current class of 35 astronaut-candidates. 

Abbey suggested that a new class will 
probably be selected before the current 
class graduates in July 1980. 

The new group would be smaller 
than the present one and could be the 
first of a routine annual astronaut 
select ion process. officials said. Five to 
ten individuals. ei ther pilots. mission 
specia lis ts or scientists from a particular 
discipline. or some combination. would 
be picked on an "as need ed.. basis. 
Announcements would routinely be 
made early in a given year with a closing 
date of June 30. followed by a six month 
selection process. Those chosen as 
astronaut-candidates would then report 
for duty on or about the following July I . 

Exact se lection criteria and 
schedu les depend upon Space Shuttle 
prog ress and upon attrition and retire
me nt from the current ast ronaut corps. 
In contrast to earlier procedu res. in 
which military officers were loaned to 
NA SA indefinitely (only two officers ever 
returned to their parent service). officers 
from the current crop of 35 trainee
astronauts will probably be with NASA 
for between five and eight years. after 
which they will be expected to return to 
their parent services. This will serve to 
increase turnover and open new s lots for 
future selections. 

Although no formal selection 
process is under way. the address for 
inquiries is st ill in effect: Code AHX. 
NASA Lyndon 8 . Johnson Space Center. 
Houston . Texas 77058. 

SPACE MANUFACTURING 
CONFERENCE 

On May 14-17 the Princeton Space 
Manufacturing Conference will feature 
the world's foremost researchers in the 
fields of space industries. habitats and 
solar power satellites. Hosted by 
Princeton physics professor Gerard K. 
O'Neill. the four day event will wind up 
with a ga la "Space Studies Institute 
(SS I) Subscribers' Celebration" Thurs
day afternoon. 

To register, write to the Princeton 
Conference Office. 5 Ivy Lane. Prince
ton. NJ 08540. No regis tration is 
required for the public session on 
Thursday from 9:00- 12:00 a:m. SS I 
subscribers are requested to let O'Neill 
know if they plan to attend the 
Celebration. 

If you wish to become a subscriber 
to O'Neill's SS I. send $ 10 (or more!) to 
Space Studies Institute. Box 82. Prince
ton. NJ 08540. SSI funds support space 
colony research; curre nt e mphasis is on 
the mass driver. 
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Doomsday Has 
Deen Cancelled 
by DR. J. PETER V AJK 
with a foreword by RUSSELL SCHWEICKART 

A book that may revolutionize our attitudes towards the future ... 
OMNI Magazine 

Dr. Vajk's experience ranges from theoretical physics to the study of 
humanitiy's future revealed by world economy models. In Doomsday 
Has Been Cancelled he explores perceptively and persuasively the 
next worldwide revolution: large scale human movement into 
space. 

Dr. Gerard O'Neill 

A brilliant book ... a crushing and totally convincing rebuttal of 
all doomsday scenarios. 

Robert Anton Wilson 

THE ULTIMATE IN FUTIQUE. .. 

The Intelligence Agents 
.. . the latest transmission from TIMOTHY LEARY 

Volume Four of the future history series is truly a revolutionary 
book in both content and style. The INTELLIGENCE AGENTS is 
an espionage adventure in which brave agents (Out-castes) foil 
the plan of the CIA (Counter-Intelligence Agency) to keep 
humanity at a docile level of stupidity. 

Other books in Timothy Leary's Future History Series: 
Vol. I What Does WoMan Want? $6.95 
Vol. II E.xo-psychology $6.95 
Vol. Ill Neuropolitics $6.95 
All four volumes of the future history series are available for $19.50. 

Please send me: 

__ I. What Does WoMan Want? $6. 95 

__ LI. E.xo-psychology $6.95 

__ lll. Neuropolitics $6.95 

__ IV. The Intelligence Agents $7.95 

__ Four volume set of Future History Series $19. 75 

__ Doomsday Has Been Cancelled $7.95 

Please add 60¢ per book for shipping and handling 
Calif. residents add 6% sales tax 

Peace Press 
3828 Willat Ave. 
Culver City, CA 90230 



16th Space Congress Proclaims: 
Space - Everyone Benefits 

In answer to a question which has 
persisted since the inception of the space 
program. the 16th Space Congress 
proudly proclaims SPACE-EVERYONE 
BENEFITS as its 1979 theme. Under the 
leadership of General Chairman Curtis 
A. Stinson. Planning Research Corpora
tion (PRC). and Vice-Chairman Joseph 
F. Malaga. National Aeronautics and 
Space Administration (NASA). the 
steering committee. consisting of 
members of the government/contractor 
aerospace team as well as members from 
the local community, has schedu led this 
annual symposium for April 25, 26, and 

27. in Cocoa Beach. Florida. 
The program for the 16th Space 

Congress will include three panel 
sessions and six technical paper sessions 
dealing with such topics as: Space 
Shuttle and Space Transportation 
Systems Updates; Spacelab and Other 
Identified Payloads; Space Applications 
and Commercialization; and Technology 
Transfer. 

In the aftermath of last year's 
successful MEET THE ASTRONAUTS 
panel. plans are being discussed with 
panel chairman Lee Scherer. Director of 
Kennedy Space Center, for another 

exciting Thursday evening session. 
which will be free and open to the public. 
More details will follow at a later date. 

In addition to the panel and paper 
sessions. events will include the 16th 
Space Congress Banquet and Luncheon. 
the Youth Science Fair. and the space 
contractor 's Exhibit Hall. The science 
fair and contractor's exhibits are again 
free and open to the public. 

This year, a special registration rate 
will be made available to students who 
wish to attend the 16th Space Congress. 

Chuck Morley. Publicity Chairman 
P.O. Box 1333 
Cocoa Beach. Florida 32931 
Telephone: 3051867-7731 and 784-0925 

Hugh Harris. Alternate 
Telephone: 3051867-2468 

Inside the L-5 Society 
OHIO L-5 CHAPTER STARTING 

An Ohio chapter of the L-5 Society is 
organizing! If you are interested. or have 
ideas and suggestions for getting 
together and helping to get to " L-5 in 
'95." get with it! Write: 

Steven Stein 
570 Fairhill Drive 
Akron. Ohio 44313 

Or call him at 614-424-2553. 

HOW TO CREATE 
AN L-5 CHAPTER 

by Carolyn H enson 

You want to start an L-5 chapter? 
How do you begin? 

I . Write Headquarters. Tell us you want 
to start a local chapter. We'll send you a 
copy of the L-5 bylaws, a list of people 
who have expressed an interest in local 
act ion. a li st of local chapters, 
membership flyers and L-5 buttons. Be 
sure to familiarize yourself with the 
bylaws. 

2. Contact Local Members. Find out if 
there's enough interest to have a "get 
acquainted" meeting. If you can pull 
that off. the next move is to determine if 
you have the time, abil ity and elbow 
grease to hold a second meeting. this 
time for the general public. Be certain 
that you can schedule so mething 
interesting: a lecture, slide show. 
debate, or a movie. 
3. Hold a Public Meeting. Be sure to 
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order any visual aids well in advance. 
Put out plenty of publicity; write for the 
" L-5 Slide Catalog" (for details on how 
to place public service announcements) 
and send out press releases. If you send 
an announcement to L-5 headquarters 
two months in advance, we'll advertise it 
in the L-5 NEWS. That may lure in some 
members who haven't expressed an 
interest in local action. 

Save business for the end of the 
meeting! If you've had a good turnout, it 
may be appropriate to hold an election of 
officers. 

4. Elect Officers. Remember that the 
officers represent your group both to the 
public and to the rest of the L-5 Society. 
Don't elect someone because he/ she 
demands it or promises to donate 
money. The officers should inspire 
confidence, should work hard and should 
be easy to work with. Send your list of 
officers to headquarters. 

5. Pick a Name. We have no require
ment for names. However, a short, 
snappy name will get attention. If "L-5" 
is included in your name. you can take 
advantage of national publicity. When 
your friends and neighbors see the L-5 
Society on T.V .. they'll know you're part 
of the action. 

6. Init iate Projects. Your local chapter 
will be great for making friends and 
throwing parties. But remember, we're 
here for a purpose - to get ourselves off 
the planet! Projects run by local chapters 
include operating a speakers' bureau (to 
educate schools, churches and civic 

groups); setting up displays at fairs. 
hearings and civic events; sponsoring 
lectures, films and slideshows; publish
ing a local newsletter; and forming a 
political action group. 

7. Money. How do you keep financial 
records? First. open a checking account. 
You'll need our tax number to do that. 
When you've formed your chapter write 
the President of the L-5 Society and 
she'll give the number to you. 

The two most important records to 
keep are of the money you take in (who 
gave it. how much and what it was given 
for) and the money you spend (who the 
check is made out to. how much and 
what for). With that information 
recorded in a cash receipts (income) 
ledger and a cash disbursements (outgo) 
ledger, you can then determine how 
much you spent on. for example. your 
T·shirt project vs. what it brought in, 
and how much your local newsletter is 
costing vs. income from subscriptions. 
That way you can determine which 
projects are profitable and which are not. 
Please note that for expeditures over 
$500, you need approval by the L-5 
Board of Directors. 

But there's no point in keeping 
records if there's no money to handle! 
The most straightforward way to raise 
money is through local dues. However . 
it's hard to get people to fork over money 
for a newly-formed chapter of dubious 
futu re. The way you part the doubters 
from their money is by sales: T-shirts. 
bumper stickers. posters. even a bake 
sale! Where do you hold your sales? . 
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Science fi ct ion . myste ry and comic fans 
hold conventions all over the country. 
Ask them for a "huxtcr's booth ... Often 
they'll donate 1hc space because you' re 
working for a good ca use. And you ' ll get 
an audience of hundreds. somet im es 
thousands. of e nthusiast ic potential 
customers and recruits. In Tu cson we 
even got a free booth at a custom car 
show! 

How can you hook up with these 
conventions early and get a f ree booth? 
Two valuable science fiction trade 
newletters with all the inside news are: 
LOCUS. Box 3938. San Francisco. CA 
94119 and APOTA. Box 19413. Denver . 
co 80219. 

For details on how to obtain T-shirts 
to sell. call : Bob Engelke (toll free) 
800-327-56 11 . 

8. Taxes. Beware of local sales taxes. In 
most cases you 'II have to pay up in spite 
of being a "tax exempt" group. Check 
with your county and state tax people for 
details. 

How can donors to your chapter get 
a deduction o n their income tax? It varies 
from place to place. but one method 
always works. Have the donor make ou t 
the check to .. L-5 Society" and mail it to 
headquart ers with instructions that it is 
an earmarked donation to be sent to your 
chapter. We will deposit it. se nd a 
receipt to the donor. and send the 
fortunate chapter an L-5 check for the 
same amount. 

9. Wlt en Things Go Wrong. From 11 
p.m. to 8 a.m. weekdays. and 11 p.m. 
Friday to 5 p.m. Sunday long distance 
phone rates are cheap. Try calling the 
president of one of those successful L-5 
chapters you read about in the L-5 
NEWS. They've had worse problems 
and have lived through them ! Yes. you 
can even call headquarters. but I warn 
you. we aren't magicians. But we can 
give advice. 

How Can Headquarters Help? We can 
provide you with free L-5 buttons. 
posters and membership forms. We also 
provide copies of the bylaws and the 
most recent list of those who wish to be 
loca lly act ive. 

How To Help Headquarters. Send the 
L-5 NEWS editor news s tories on your 
successful activities - and bury the 
mistakes. Scream at your local members 
if you find out they have n' t joined up 
with the parent L-5 Society yet. Every 
new me mber means an improvement in 
the quality of the L-5 NEWS. And, most 
important. become a strong force in your 
community working for the new s pace 
program. Reaclt for tlte stars! 

Bylaws Election 

In the preceding art icle on forming a 
local chapter you will note that there is 
no step called " Request Approval of 
Chapter Status." To date. we've never 
had need of that step ; local chapters 
have been pretty darn good. 

But suppose a local chapter runs up 
a big debt and then dumps it in the lap of 
headquarters. Do you want part of your 
dues to be used to pay their bills? Or 
suppose a crackpot sets up a three
person chapter in your city and makes it 
a local laughingstock. Then what? Do 
you want to have to move your L-5 
NEWS off the coffee-tab le and into a 
closet? As we get more nume rous. we 
ca nnot be certain that all L-5 chapters 
will act res pons ibly and will not harm the 
interests of other chapters. 

At present you can only complain to 
L-5 headquarters or to L-5 Board 
members about local chapter goof-ups ; 
but all you will get is advice and 
sympathy. With these bylaws changes. 
you can also get some clout: the power to 
prevent irresponsible people from using 
the L-5 name. and the power to 
"defrock" a chapter that goes off the 
deep end. 

With luck we will neve r have to use 
these proposed bylaws. But the price of a 
good organization is constant vigilance 
and the power to take action when 
needed. 

Bylaws Changes 

Carolyn Henson 
President, L-5 Society 

This is an ame ndme nt to the 
bylaws. The following shall be deleted: 
Article XIII. Section 6. The following 
articles shall be added to the by-laws: 

Article XIV 
Membership 
A. The Directors shall have the 

authority. by resolution requiring a 
simple majority of a quorum. said vote 
being taken by any convenient written or 
electronic means. or at any regular or 
s pecial meeting of the Directors. to 
accept an individual or chapter as a 
me mber of the organization. 

B. The Directors may. by resolu
tion. delegate the authority to accept 
individual members into the organiza
tion to the organization's President. The 
authority to accept chapte rs shall not be 
delegated. 

C. Chapte rs wishing to become 
me mbers of th e organization must 
present the following: 

I. A request for me mbership . 

2. A list of chapter members. 
at least one of whom is an individual of 
the organization. This list s hall include 
the mailing address a nd telephone 
numbe r of each chapter membe r. 

3. The results of an election of 
Chapte r Officers certified under oath by 
the offi cia l conducting said election. 

4. A pro forma financial s tate· 
ment certified under oath by 1he person 
responsible for the finances of the 
cha pier. 

5. Ccr1i fied copies of all 
articles, bylaws or olher documems 
adopted by the chapter. 

D. Chapter me mbership shall be 
effective upon mailing of a charter to th e 
individual designated as the Executive in 
charge of the chapte r. This charte r is and 
remain s the property of the organ ization 
and mu st be surrendered upon its 
rcvoca1ion by the Directors or any other 
dissolution of the chapter. Ind ividual 
membership shall be effective upon 
acceptance. 

Article XV 
Annual Report 
Each me mber chapter sha ll submit 

an annual report to the President of the 
organiauio11 on April 12 of each year. 
This annual report s hall be certified by 
the Executive in charge of the chapter 
and shall include: 

A. A brief description of 1he 
activities of the chapter during the past 
year and i1s plans for the next year. 

B. A list of chapter me mbers as of 
the report date together with th eir 
te lephone numbers and addresses. 

C. A financial statement. 

Article XVI 
Suspe nsio n and Revocation o f 

Me mbersh ip 
Section I. Prior to recommending 

suspension or revocation of member
ship. the President shall send a written 
notice to the member concerned. The 
notice shall include: 

A. A brief outline of the informa
tion on which the Preside nt is -acting. 

B. Th e fact that suspension or 
revocation of me mbe rship will be 
recommended 10 the Directors unless the 
member shows cause. 

C. A request that the member 
provide the Preside nt with any informa
tion the member wishes to have 
considered by the Directors prior to their 
acting on the President's recomme nda
tion. 

D. A time limit for submitting the 
information. 
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Section 2. The Directo rs shall h ave 
the a u thority . b y resolution requiring a 
two-thirds (2/ 3) vote of a quorum. said 
vo te being take n by a n y convenient 
written or e lectronic m eans. or at any 
regular or special meeting of the 
Directors . to . at the request of any 
Officer or Director of the organization. 
suspend or r e voke a me m bership of an 
individual or Office r shown on the 
organization's r ecords as b e ing the 
Executive in charge of th e c ha pte r. 

Current L-5 
Society Bylaws 
Artidt' I 

Thl' na nw of this org;111i1.<11io11 sh<ill ht• 
the L-5 Socil'ty. 

Anicll' II 
The purposes for which thl' Corporation 

is fo rmed art' IO opl'ratc e xclusivel y for 
ch arita ble and educational pur p oses. 
n amely to promote space coloniza 1io n . In 
funh crance of these goa ls 1he corporation 
m ay: 
A. 

I. Educa te the p ublic \\'ith 1t·chnical 
and gnwral informa tio n . 

2. Co nduct n·search . 
3. Fund n·st·arch hy oth l'rs on solar 

en ergy. span· n1lo 11iw 1io n and 
rl'la1t·d arC'as. 

·I. P rq >an· m otkb for ust• in :.pan· and 
p a nicipall' in 1hei1 USC'. 

[1. C.arry o ut o thn ani\'itit·s in further
ance of 1hcse goals. 

B. In o rdl'r lO carry 0111 and ad1it•\'t' the 
forq.:-oing purpost·~ 1ht· Corporation 
may: 
I. Rt-cl'iw. h o ld. ad111i 11irn·r . knd and 

t'X pt•11d funds and p ropt'l' l y. 
2. i\ la k t• ('OJlll'(ICl S . 

3. Solicit. colkct. n·n·in-. acquin-. 
n :pt·11tL in \'l'S t and ll'11d 1110 111·~ and 
propt·11). hot h n·a I and pn~on:i I. 
n-n·i\'l'd by i.:-ift. co111rih111ion. 
bequest 01 c11lwndst·. 

·I. Sd l and conn-rl propn1y. both rt'a l 
a nd ptTso11al into cash . 

:1. l 1st· dw funds of dw Corpora 1io 11 fm 
any of till" purposl's for \\'hich thi s 
corporal ion is fornlt'(l. 

Ii. P11rd1asl' or acquirl'. hold . us<'. sl'll, 
t•xdtangt'. assig n. con \"t'Y. lt-ast· m 

o dlt'r \\'i st· dispost· of a nd mongag<'. 
or t·11n 1111 hn n·a I a nd p1·1 ~ona I 
p ropn1 y. 

i. Borrow 111011t·y wi I h or \\'i I ho111 
st·n1ri1y and 10 inC'ur i11tleb1nl11t·ss 
and st·c111T lhl' n·pay1111·111 of the sa 1111· 
h y lllOl'lga).:-t'. pkdgt'. 01 dl'l'd of ll'llSl 
<111 rl'al prnp<' l'I Y or personal 
prnpl' rl )' of lhl' (~1rpora1ion . 

C:. Thl' fon·going s1a1t·111t·111 of purpo~1· 

~hall hi' co11s1n1t·d as a s1a1<·11w111 of p11r-
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poses and po wl'rs a nd 1ht p111 pc»t·s and 
powers in 1·ad1 dau se shall bl' regardn l 

as independent purposes and powers. 
Notwithstanding any of the above 
s1a1cmt·n1s of purposl's a nd powers. this 
Corporat io n sha ll 1101 t'l>gagt· in 
an i\'ilit·:-. whi<'h in 1lw111sdn·s a rt· no1 
in runhna n n· of lhl' chari1ahlt· and 
t:d uca1iona l purpose's Sl't forth in 
paragraph A or this anidl'. 

Anick Ill 
l\kmbrrship 
Sl'nion I . Rq~ular membt'rship in thl' 

orga ni1.a tion shall consist of all who are 
\\'illing w st•n·t•. alll'lld llltTling~ of th l' 
mt·mbt'l' s hip. volt'. a nti who h a\'I' 
con1ribu1t·d dut's for 1ht· n 11T1·111 year . 

Sl'n ion 2. Studl'nt nH·mbnshi p in thl' 
o rgani ia1 ion sh a ll bl' li111i1nl w 1hosl' \\'ho 
an· l'nrnllt'tl in a rtTognilt·cl acatlt'mic 
i11s1i11nion and shall be e111illn l 11> all 1ht· 
pri\·il1·gt•s and pn·roi.:-a1in·s of rq~11lar 
lllt•mhl'rS. 

Sl'n ion :l. lmli111tional nwmlwrship in 
thi~ organi1.a 1i o n 1s opl'll 1<> all 
0 1i.:-ani1.a 1i o 11 s ;1 11d corpora tion ~. 

l n s1i111licma l 1111·111bL·rs s hall bt· e111itln l lO 

;ti( of th <' pri\·ilt-i.:-t·s and pn·roga1in·:. of 
rq:~Lila1 nwmhl'rs. 1·xn-p1 1ha1 iht·y m ;1y 1101 
\'01t· al dt·nion~. h old den in· orriC'l' in the 
orga11i1.alio11 or an as cha irman o f a 
s ta nding co111 mi11t·c·. 

Section 4. Nonmembers may a ttend a nd 
p a n ici palt' i 11 ;ti I opt·n 1111·1·li ng~. soci;tl 
g~11h l'ri 11g~. :mcl any n·gut.11· ani\'ities ol' 
tlw nrgani1.atio11. t·xn-pl 1ha1 rlll' y sha ll 1101 
h a\'t' a \ "Oil· in a n y dtTisions. and m ay ht· 
rnptirnl 10 <'0111rih111t· 1lwi1 fair shan· 
toward a n y 1·xp1·nst· i11n1rn·d throu g h ~ 111 h 
panic ipation. 

St'Cl ion !'1. Thi' pm,·1-r,, of 1hi'1111·111ht' rs ol 
thi s o ri.:-a11i 1.a 1io11 sha ll ht· li111i1c·d lO th<>sl' 
u sually llt' ld hy ~lrn kholdt-rs of a 
1·0111111tTc·ia l corpor;ition. a:. su <'h po\\'t'I'~ 

may be further limited b y the laws of 
Arizona and the U.S.A. for members of a 
n o nprofit corporation. 

Anide I\' 
Oue:. a nd ,\~,,1·ssllll'll ls 
S1T1io11 I. Tiii' annual d11t's for l'ach 

111('111 ht'I or I ht' L-:) Socil'l y sh ;tl I ht• 
dl'1t·rn1innl hy llw Board or Din·nors. 

Senion 2. Then · shall hi' 110 gt·nt-ral or 
spt·cial aSSl'SSllH'll( l(•\·inl aga i llSI I h t• 
1111·111hl'rship. unlt·s,, appron·d hy a t\\'O· 
thi rds (2 ~ ) \'Olt' of all nH·mhcr~ af1t·1 
discu ssion a l a thdy <'011s1i1111n l 111t·t·1i11g. 
T his pro\'ision. hm,·1'\'t ·1 . shall 110 1 pn·\'t•111 
<Illy 1rn·1 n hl'r or group of 1111·111 hi' rs I ro1ll 
n1aking \'ol11t11ary donaiions lO 1lw 
org<illi l.ati o n frn lh t• supp o rr or spt·ci li1 
projtTIS. 

Anick \ ' 
l\ln·1 i ng~ of ;\k111lll'r~ 

S1·1 I io11 I. Tht·n· ,,h a 11 ht«ll lt-;1:.1 o nl' ( 1) 
n ·g ula r l>11si11 ns mt·c·1i11 g of rhl' 

mt·ntbt·rship t•ad1 y1·a1. whith \,·ill bl' 1ht· 
Annua l E ke1i o11 llH't'ling . Spl'ci;il 
11ll't'lings nr the n wn1hnsh ip 111ay ht• rnlkd 
al any 1i111<' by conn1rrl'nn· of a1ll'as11hrt't' 
111t·111bns of tht' Board of Oin-clors. Till' 
SnTnary sh a ll n o tify llll'lllbns by mai l or 
till' lillll' aml p lace o r t•ad1 lllt"C'l ing. al kasl 
l\\'O \\'n·ks in ath-ann·. Such llltT1i11gs 111a~· 
bl' cond unnl by ma i I or by phont'. 

S!'nion 2. Businl'ss of tht' organi1.a1io11 
111a y Ix· 1ra11sanl'd al any 111n ·1i11g a11t·mlt·d 
by not Jess than 1hrt't' m1·111h<'rs. lwn·inaf1c·1 
calll'd a quorum. of the Board or Oin·nors. 
Thi s 1111·1·1i11g m ay ht· hdd O\'l'r th t· 
1dt'phm1t· or by 111;iil. \\' ilh all decisions 
111aill'd lo 1111' 1hn·1·or 1no n · Board i\k111h1Ts 
al 1ha1111t·t·1 i11g lor 111ajori1y \ "Oil' in onlt-1 10 
bt· \'alid . 

Senio n ~ - A si111plt' 111ajori l} \'Oil' of a 
quorum sh a ll clc:cidea ll issut·sca ll ingfora 
\'Ott·, 1111kss a gn·a 1t·1 11t11nhn sh a ll ht· 
r<'quin·d h} la\\' or 1h1·st· hyla\\'~ . On!~· 

p aid-up nll'nlbt-rs sha ll bt· 1·111i111'd ltl \ "Oil' 

al 1hcsl' llltTlings. and l'ach lllt'llllJl'I sh;tl l 
h a\'t' only m11· ( I ) \'lilt' on t·ach iss111·. \1 01t·~ 

for amendment of Lhe Bylaws or Annual 
Ekn io 1i-. a nd upon dt'lnand b v a n y 
1111·111ht·1-. 1he \'Ott· ml any o llll' r q11t·slio n 
bl'fon· tht· 11wt·ii11g. sha ll hi' by \\'riuen 
secret ba llo t. i\kmbers may \'O lt' by ll.S. 
Mail a nd nwmlwrs sh a ll not bt· required lO 

bt· pn·sent at an y n11·e1ing w vote 1ht·rt·on 
pro\·idt·d 1101i1t' i~ gin·n 10 l'ach 1111·111hn 
and such notice includes full particulars of 
1ht· na1un· and l'X ll'lll of the issue 10 he 
vo tl'd o n . 

s .. n ion ,I. Tl11· Ill ks ('() Illa i II('(( i II 

Ro htT1 ·s Rul l'S of Onlt-r. R1 · 1·i~l'd sh a ll 
i.:-m"<' rn all 1111·1·1ing' of th l' o rga11i1.;11 io 11 in 
all ('a st·s \\'hnt· applicabk and 1101 

inconsistent with these Bylaws. 
Sn·1 ion :1. Thi· a 111hori1) to a pp1 m ·1· 

policy positions . s1a1t·n1t·111s o n ht'11alf o l 
d1t · L -:"1 Sol"il'l~. and i11~1i1111io11 of Ill"\\" 
p1 ogra111s sh a ll h1· n ·sn\'nl 10 1ht· Board o l 
Di n·1·wrs. 

StTlion Ii. Tia· tlt·t'ision,, rl'ad1n l by duly 
co11s1 i1111t'< I 111 t·t· 1ing~ of 1ht· 111t·111hn~hip 

~hall he· binding L1prn1 1ht· Boa rd o f 
Din·nors and shall hi' t·xc·c lllt·d by th l' 
o ffict'l'S IO tht• ht·,1 of Lht'ir ability. No 
1n1·1nhl'r o r g-roup ol J11n11ht·1s 0 1ht·1 than 
said Directors or Officers shall approach 

a n y o utside organi1~Hion o r act as 
n·p rese111a1i ve of 1ht- organil,a tio n \\'ithout 
!ht• pnrn appro\·;1J aml au1hor11.a111>11 ol tht· 
Board o l Di11·1 tor~ g 1:1111nl al a n·gul;11 rn 
'P<'C ial lll<Tti11g of ~a id Board. 

Article \I I 
Board of Oirt·cwrs 
St'nio n I. Thl' Board of Directors sha ll 

con sist of at least fiwqualificd m embers o f 
1h1· o rga niza tion who art' duly n o minatt'd 
a nd dt·nt·d 1<> Din'Clorship by th<' 11w111htTs 
at largt· al a n annual dtnion as lwn·i11af1t·1 
prcH·idt'd . Tht· tnm of office sha ll bt· Oil(" 
( I ) )'l'a r, h<"ginning \\'ilh Ill(' Annual 
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i\ketin g. 
Sect ion 2. Any \'at a11t ~ m1 thr Board 

on urring through dt•ath. resignation. 
disqual ifirntion, or 1111y other must·. n1ay 
bt· filled for tlw unt'xpirnl trrm by an 
affinnatin· \'Ott' of till' majority of a 
q11or11111 of thl' n·maining direnor::. . 

Secrion 3. A Board member may be 
1t·1110H·d for just cau::.t• hy a 111ajori1y of tht' 
Board. 

Stnion ·I. Tht· Directors shall mt't'l 
wht·m·vn rt'quirl'd, at tlw tinwand p lan· or 
hy lt'kphonc· or mail upon wrillt'n or 
ll'kphonnl requc·~t of thrn· or morl' of tht• 
l'lt•t It'd offica::. . \ ' t·rbal notification to all 
Board 111t·mbt·rs may ht· gi\'en in any 
man11t·1 rwn·ss;1ry to a~M·mhlt· a quornm. 

St•t tion 5. An y thnT (3) membt·rs of tht' 
lloa1tl of Dirl'nors shall con stitutt· a 
quorum for thl' transan ion of tht' bu!>ir1t·~~ 
of till' Boa rd. 

St·t tion fi. Tht· bmim·!>~ of tlw Board of 
Oitt•t wrs shall Ix· c·ondtuwd in such ord1·1 
a~ tht· Board ma~ f1om 1inw to 1i111t· 
dt•1t·11n i m· hy rt·:.c>l 111 ion. 

St·t·1io11 7. Tlw Bo:11d of Dirl'ctors shall 
IHl\'t' tht· managt•nu·n t and co111rol of tht· 
opt·rn tio11 of tlw organi1ation. Tht' Board 
111ay t'Xt'rcist· all of tlw powns of tht· 
organi1<11ion . a nd do all ~tu h lawful an!> a' 
it dt•t·111~ llt'Ct'!>!>ary of 1lw mrmtx-r!>hip "' 
prescribed by these Bylaws and the laws of 
Lhe state of Arizona and Lhe U.S.A. 

Artic It· \ ' II 

Offitt'IS 
St·1 ti on I. Offic t'I ~ of tlw organ i 1.a 1 ion 

::.hall ht· a Pr'l'!>idt·r11 . St'cn·tary and 
T 1t·a!>111t·r. and C:oonl i nator ~as nt'nkd and 
;1111hori1t'd hy tht' Board of DinTtms. A~ 
soon :h practirnl aftt·1 the Annual i\ ltTting 
and t'ltTtion of tlw Board. T hr Board shall 
11or11inatt' and hy 111ajorit y st'crt' t ballot 
t'kC'l from tht' mt·111bn' of tllC' Hoard tht · 
Offic c·r~. Eat h Offic t·r ·, 11·rn1 of offin· ,ha 11 

ht· cotnminous " ' ith and dt'fX' ndt·nt 11po11 
l'ad1 OHin·r·:. tt 'llllll' "' a mt·ml)('r of tht· 
lloarcl. t•xn·pt th;tt a 1t•tiring Offitw ~hall 
cont in11c· to snn· 11111 i I 1 <'pl;u t'd by 1 ht· nt·w 
Board . 

S<'nion 2. Offin·rs who n·~ig11 or 
otlwrwbt· \'ac:11t· tht'ir po!>ition may he· 
rq>lact'd by tlll' Romd. thing th<' p1on·lh11t· 
in Ani< It· \ ' I. St·c tion 2 a hon·. 

Anic le \ ' Ill 
D111 it's of llw orfi1 ·1·r~ 

Sl'ction I. Prt·sidt·nt. Tht· J>n·sidc111 :.hall 
plt'~idt· at mc·111b1·r~h ip r11tTtings. T lw 
Prl'~idt·111 shall ha\'t' < haigt• of till' h11!>i111·~, 
o r 111<' orga11i1~1tion a11tl ~hall adrnini:.tt•r 
all arfairs of tht• organiLation in 
aClordann· with tht Chant·r and tht'M' By
law~. and sh;rll act a~ offi1 ial spokespc'r!>Oll 
of tilt' Sod<'ty. hut in all nrst·s tht Presidt·n 1 
!>hall Ix· bound by thl' policy c·stahlislwd by 
tht· Annual i\kl'ting:. and tht' Board of 

Direnors. Tlw President shall sign all 
cont racts. appoint the Chair o f all 
committt't'S rcsponsibk to Lhe Prt'sidc·nt. 
and may sit a:. an c·x offi cio memlwr of all 
commiut•c·s. 

The Prcsiclt:nt may. with apµroval or tht' 
Board of Directors. hir<' a nd appoint an 
Exeruti\'l' Din·c101. to ,,·hom may Ix· 
tldc·gated opt·rational responsibility for 
such dutit•s a s may br appropriatt·. 

St'ction 2. T ht• SC'<TC'tary shall maintain 
rt't'ords of th t• pmt·c·cdings of all mt•t•tings 
amt sha 11 dischargt· such othc·r fun ctio n s as 
thl' P rrsidt·n t or tht' Board shall din·c t. Tht· 
Secre tary s hall carry out official 
correspondt·n< t·. pn·5<·n·e wri llt'll H'< or d~ 
(<'xn·pt financial rtTords). kt't'P tht· 
nwmbt·rship roll . pr<>\'idc not iet· of 
llll'<'tings of tht· Board or th<' Sorit'l)'. and 
shall n·ct'in-. wrify and record all votc·s of 
thl' Board or ;\11nu;il nwl'ting. Tht• 
St'Crt·tary shat I h :l\'l' < harg<' of main ta i 11 ing 
and supplying c opit·~ of tlw Cha11t·r. th1·M· 
Bylaw!>, and otht·r o fficial papt·1:. of tht• 
Socit·ty. 

SC'ction 3. Tn·a~urt·r. Tlw Tn·as11n·r 
~hall r('C<'i\'t'. rn md, and safeguard all 
mouic·s paid into tlw orga11i1.ation. 
i11d11di11g collt•c tion of dm·!>. That 1x·rM111 
,hall kt·l·p full and ;ucuratt· book!> of 
aH·ou 111 !or a II fi nan< ia 1 tran:.all ion!> o f till' 
org:mi1.at ion. and ~h.1ll rend1·r a fi11anc ia l 
rqmrt wht•n c allnl upon by till' Boa rd of 
Dirl'ctors or till' n1t· 111l>l'r~hip. T hat 1x·1~on 
~hall opl·n tilt' books for inspt·ction at an y 
1i111l' dt·c·nlt'd 11t•t't·s~ary or dl's irabk hy tht' 
Board of tlw 111c·n1lx·rship. Thl' Tn·a~11rt'I' 

~hall pay all hilb dul y approwd h~ tht· 
Board of Din·c tor.,. T hi· T rt·a:.ull·r ,11;111 
prq>ar<' and p1t·,1·111 to tht' Board of 
Di rl'ctors an Annual Financial Rt')>C>l t. 
cm·l'ring all tran~:•< t ion s for tht· c alt-nda1 

T he L-5 Society 

year. Jul) through Juut· 30. T ht' 
Trt·asun·t ~hall inform tlw St'lll't:u y of a ll 
n ew mt·111h1·r~hips and dm·~ paid. as 
n redcd. 

Senion •I. Coordin ators . Tht•y !>hall ht· 

ch oscn by majority \'Ott· o f tilt' Board of 
Director!> to lwad up sp<'cifi< projt·ns ;is 
n ccdt'd. 

Srction 5. All corr<·~1wndt'11n·. 

corweya nct'S, c·ncumhra11n·!>. rt·kaSl'!>. 
dischargt·s. con tracts. or obligation~ of tht' 
organization. of rvt'ry na11111· and 
ckscri pt ion s ha II bt· t'xt·c 111 t•d or 
routllt'r!>igrwd by thl' Prt:!>idt·nt. un lt·~s thl' 
Board of Dirt·c tor~ otlll'rwist· di11·1 t ~. 

St'nion Ii. l .ornl Chaptrr:.. Tlw Board of 
Dirt•ctors of tlll' L-5 Sodt'ty :.ha ll rt'C'ogniLt' 
any local diaptn that ha~ at lt·ast om· 
nwmht·r of thl' I .-!'1 Socic·ty in it and whose 
acti\'itil's an· in agn•c•mt·nt " ' ith till' Anidl's 
of Incorporation and Lhe Bylaws of Lhe 
Socil'ty. l.<xal c haptl'rs ma y in< ludt· 
mnnbt·r~ who an· 1101 ll1l'lllbt·r~ of thr L-5 
Socit· ty. Each lc><al chaptl'r :.hall d<TI a 
Prn.idt·nt. St•c 1t•tary. a nd Tn·a~111t·r . Th<' 
St·cr1·1ary of th<' loca I cha p1<·1 sha II ht· 
rrspo11sihlt- for kt't·piug tlw 1.-5 Socil'ly 
informnl of tilt' local d1ap1c·1 ·~ at tivitit·s. 
Tht· Tn·a:.unT !>hall prm·id1· tlw par<'nr 
organi1_:r1io11 \\' ith till' finant'ial 11·1 oub of 
tht· local organi1_:11io11 wht·n 1t•qu1·,tt'tl hy 
th<' Boa1d of Dirt'< wr~. 1.cxal 1 ha pllT., 
~hall han· till' r igh1 10 t':.tahli!>h adtlirional 
bylaws regarding Lheir chapter, providing 
that Lhe bylaws do noL conflict with the 
Bylaws or Articles of Incorporation of the 
1.-:> Soc i1·t) . T ilt' l<Kal chaptt·r.. ,11;111 ha\'t' 
tht· right to dt·tt·rmint· how ltx all~ r~liwd 

mom·y i~ lO I><' u~nt. pro\'icling that it~ 11s1· 
does not confl ict wi th the Bylaws or 
An ic It·, of Inc orpor at ion of 1 lw 1.-5 
Soc·ic·t y. Tlw I .. ;, Soci1·1 y sh a 11. 11po11 

P lace 
Postage 

Here 

cl o Arizona Research & Associates, Inc. 
317 E. Jacinto St. 
T ucson , Arizona 85705 

(This address is only to be used for this election.) 
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r<'qtH'SI of any of its n1C'mbcrs. pro\·ide tlw 
1w1111·s and addresses of the nearest loca l 
l'haptC'rs. Thi' iax stallls of the L-5 Soric·1y 
sha ll a lso cover the local chapte rs which 
are recognized by the Board of Directors., If 
1he Board finds 1ha1 a lon tl chapter has 
l'ngagt·d in acli\·i1 i1·s in \'iobtion of ti ll' By
law~ 0 1 Artidl's of Incorpora tion of th l' L-:"> 
Socit· t y. i I sha II rt'\'ok1· i I ~ n ·cog-11itic111 of 
lhl' loca l cha pier. Any loc;tl < haplt-r which 
is no t rl'cogni1.ed hy th<' l. -:·> S0< ic1 ~ ~hall 

no 1 fall undn 1he tax status of tlw Soc i1 ·1y. 
nor sha ll th <' Sol'it•ty he hdd n·spons ihlt· 
for i I~ a< 1 ion~. 

Article IX 
Expenditures 

Section I. All proposed expendit ures 
up to and including $500 may be approved 
by the Coordinators responsible. All 
proposed expenditures exceeding $500.00 
sha ll be approved by the Board of Directors 
prior to act ua l disbursement. 

Section 2. All expendi tures a re subject to 
review by the Board of Directo rs a t any 
meeting. 

Section 3. The Board of Directors is 
responsible fo r mainta ining app ropriate 
records to account for a II property 
purc hases fo r o r o wn ed b y th e 
organiw tion. 

Article X 
Annual Election s 
Section 1. At least one month prior to the 

Annual Meeting, the Board sha ll appoint a 
no mina ting commiuec, a t least three of 
whom are no t current members of the 

Board of Direcrors. 
Section 2. Not less than one week prio r 

to the Annual Meeting, the Chairperson of 
the nomina ting commiuee wil! provide 
1hc Secre tary with the names of the selected 
nominees. and the Secretary will no tify the 
membership of the time and place for the 
meeting, and the names of a ll current 
Directo rs and nominees. 

Secti"n 3. At the Annual Meeting, the 
Chairperson of the nominating committee 
shall p lace in nomination 1he slate of 
ca ndidates se lected . Therea ft e r. the 
membership a t large may make addi1io11al 
nominations fro m the Qoor. and 1he 
Secretary shall plac<· in Q.om ination any 
names proposed by a bsentee ba llot. All 
such nominees who do no t personally 
decl ine shall comprise 1he sla te of 
candidates for election to the Board of 
Directors. 

Section 4. Vming sha ll be by mail or 
secret ballot. Each ballot sha ll be returned 
to the Secretary. who sh a ll certify the 
election of each person who sha ll obtain a 
majority of vo~es from among those 
voting. 

Section 5. The President sha ll cause~ IO be 
announced in the next available issue of 
1he Society Newsle tter the names of such 
persons as a re e lected to the Board. 

Section 6. The Annual Meeting will be 
he ld in June. or earlier if decided by a 
majority vote of the Board. 

Section 7. A specia l elec tion to elect 
addi tional members to 1he Board of 
Directors may he called at any time by 
majority vote of a q uorum of the Board of 

Clip the postcard below to cast your vote in the Bylaws 
election. Votes will be counted on March 15 and the results will be 
published in the L-5 News. 

L-5 Society Bylaws Election 

Yes, I approve the Bylaws amendments. 

0 No, I vote against the amendments 

Reasons or comments: 

Membership number 
(This num~r appears in the upptr right corner of the addrH..~ label o n chis L.5 News. To insure SCCl'OC)' Of )'Our ballo1. this 
portion o f the card will be rc:mo,,td ;after vc'riric:uion by a disintcrC5tcd third party. The ballo ts will 1hcn be co untc."CI by Pro L 
jack Salmo n. secmary of 1hr L·$ Board of Oir<"Clon.) 
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Directors. 

Article XI 
Amendment of Bylaws 
The Bylaws of this organii.ation may be 

adopted, amended. or rescinded in whole 
or in pa rt by a 1hree-s1age procedure as 
fo llows: 
A. Approval by majority vole of a quorum 

o f members a l any duly constituted 
regular or special mee ting of 1he 
membership, or by majority vote of a 
quorum of Direnors a1 any mtTting o f 
the Board of Direnors. 

B. Publication by U.S. Mail to a ll current 
members, of Lhe intention to make, 
amend, or resc ind the Bylaws, with a 
brief outline of the proposed cha nges. 
and no tic·e of time and place fo r a 
rc·gular o r special mt'l' ting of the 
membership to vote on the proposed 
changes. 

C. Final approva l by a two-thirds (2/ 3) 
majority vo1e of a quorum of members 
present at a duly cons tituted meeting of 
the membership, to be held no1 less than 
one month following no1ifica1ion as 
required above or by two-thirds (2/ 3} 
vote of those responding by mail if 1he 
vote is held by mail. 

Article X II 
Indemnification 
The L-5 Socie ty, by resolution of the 

Board of Directors, provides for indemni
fi ca tion by the associat ion of any and a ll 
of its Directo rs o r offi cers or former 
Directors or offi cers against expenses 
act ually and necessarily incurred by them 
in connectio n with the defense of any 
action. suit. o r proceeding, in which they 
or any of them arc m ade panics. ora party. 
by reason of having been Directors o r 
officers of 1he L-5 Society except in relation 
to matters as 10 which such Director or 
Officer or former Director or Officer shall 
be adjudged in such action, suit, o r 
proceeding ro be liable for negligence or 
misconduc t in the performance of duty and 
to such matters as sha ll be settled by 
agreemem predicated on 1he existence of 
such li ab ility for n eg li gence o r 
misconduct. 

Article XIII 
Dissolution 
The L-5 Society sha ll use its funds o nly 

to accomplish 1he o bjectives a nd purposes 
specified in these bylaws, and no pan of 
said funds shall inure, or be distributed, to 
the members of the L-5 Society. On 
dissolution of 1he L-5 Society any funds 
remaining sha ll be distributed ro one or 
more regula rly o rganized a nd qualified 
chari table, educationa l. scientific, or 
philanthropic organizations to be selected 
by the Board of Directors. 
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