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parent, graduated flasks. The do- efforts may reduce that figure. This cost tion. Bader and 'Farlow (4) propose that 
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tions would also be met by a continuing Shuttle sortie experiments could be car- 
level of space spending, again by all ned out at an equipment cost of $100 

NMLGE users combined, of $3 billion per year- to $1000 per pound. Time from pro- 
5'> SYBRON CORPORATION much lower than is the case even today. posal to flight would be months or even 

Naigeae?Labware...tha permanent repiacements. Woodcock (2), analyzing shuttle de- weeks. Most important, the scientist 
 sign requirements after the methods could spend his time actually preparing 

Circle No. 76 on Readers' Service Cord SCIENCE, VOL. 174 

building. When employment was no applied to new commercial jet trans- 
problem, the general attitude among ports, also concludes that the current 
engineers in the defense industry was designs are adequate to meet the 0MB 
that they were doing recognized en- requirements. 
gineering jobs, so that they were ob- Shuttle benefits include reduced 
viously professional engineers, launch costs, elimination of launch 

As in the case of the medical prac- losses through an intact-abort capabili- 
titioners during the depression of the ty, on-orbit refurbishment and check- 
1930's, the present financial hardships out of satellites with attendant simpli- 
thrust upon engineers may be the ir- fication of satellite design, and optimal 
ritant required to cause them to think use of man in spaceborne investigations. 
seriously about what their profession Two types of payloads would be car- 
is, what it should be, and what their ned: those physically separated from 
societies should do to bring about a the shuttle and those which remain at- 
correspondence between the two. tached, subsequently returning to Earth. 

WILLIAM C. ORTHWEIN These classes are referred to, respective- 
Department of Engineering Mechanics ly, as "automated satellites" and "sortie 

and Materials, Southern Illinois missions." 
University, Carbondale 62901 The automated satellite represents a 

development of the classic unmanned 
satellite. Salee (3) proposes an analytic 
method for determining the cost re- 

The Space Shuttle ductions such satellites might achieve. 
He suggests maintenance of the satel- 

The conflicting analyses of the costs lite by routine shuttle revisit, rather 

and benefits of the space shuttle that than relying upon redundant or high- 

were carried out by Rand and by reliability design. Salee concludes that 

Mathematica (News and Comment, 11 such satellites should use available hard- 
June, p. 1112) have stimulated contro- ware, with new development eschewed 
versy over this space transportation in favor of proven designs. The result- 

system. The costs and benefits of the ing payloads would feature low techno- 
shuttle constituted a major topic of dis- logical risk, high credibility of cost pre- 
cussion at the recent Space Systems diction, and lower research and develop- 
Meeting of the American Institute of ment cost He reports a saving of 50 
Aeronautics and Astronautics. percent in a typical case, the High Ener- 

We've added a polypropylene screw The cost of the full operational space gy Astronomical Observatory. 
closure to our unbreakable polycar- 
bonate Erlenmeyer flask providing transportation system is now put at The sortie mission represents a fun- 
more utility for these tough, trans- $12.7 billion, although new cost-cutting damentally new mode of space opera- 
parent, graduated flasks. The do- efforts may reduce that figure. This cost tion. Bader and 'Farlow (4) propose that 
sures are linerless, leakproof, non- includes shuttle development, test, and scientific sortie flights could resemble 
contaminating, and autoclavable with production; establishment of facilities; the experiment-carrying aircraft flights 
the flasks. 

Useful for culturing, mixing and and a reusable orbit-to-orbit shuttle or of the NASA program; their conclusions 
storing. The mouth of the flask can "space tug" that would be used to em- are echoed by Stuhlinger and Downey 
be gently flamed, even though the place and retrieve satellites in orbits up (5). In sortie flights, the scientists them- 
closure protects it from contamina- to the geosynchronous. selves would furnish the instruments, 
tion and makes flaming unnecessary. 

Available in 6 sizes from 25 to 1000 According to the Office of Manage- which could be of standard laboratory 
ml (Cat. No. 4108). Order from your ment and Budget (0MB), the shuttle design, and they would accompany them 
Lab Supply Dealer. Ask for catalog or must be wholly justifiable on the basis to orbit. The instruments would re- 
write Dept. 4111, Nalgene Labware of economic return, and the system quire little or no space-qualification, 
Division, Rochester, N.Y. 14602. must generate this return at a 10 per- and the scientists would require no as- 

cent discount rate. Such a conservative- tronaut training. 
ly high rate reflects the relatively low This approach contrasts with current 
priority now afforded to space ventures, methods, in which space experiments 

Lindley (1) reports that the 0MB require the involvement of hierarchies 
specifications would be met by a traffic of designers, managers, review and 
rate of 39 flights per year, much lower evaluation boards, contractors, and 
than the recent rate of launches by all NASA centers. The time from experi- 
users (NASA, Department of Defense, ment proposal to flight is 3 to 5 years; 
Comsat, and so forth). The specifica- the cost, $30,000 per pound and up. 
tions would also be met by a continuing Shuttle sortie experiments could be car- 
level of space spending, again by all ned out at an equipment cost of $100 

NMLGE users combined, of $3 billion per year- to $1000 per pound. Time from pro- 
5'> SYBRON CORPORATION much lower than is the case even today. posal to flight would be months or even 

Naigeae?Labware...tha permanent repiacements. Woodcock (2), analyzing shuttle de- weeks. Most important, the scientist 
 sign requirements after the methods could spend his time actually preparing 

Circle No. 76 on Readers' Service Cord SCIENCE, VOL. 174 

building. When employment was no applied to new commercial jet trans- 
problem, the general attitude among ports, also concludes that the current 
engineers in the defense industry was designs are adequate to meet the 0MB 
that they were doing recognized en- requirements. 
gineering jobs, so that they were ob- Shuttle benefits include reduced 
viously professional engineers, launch costs, elimination of launch 

As in the case of the medical prac- losses through an intact-abort capabili- 
titioners during the depression of the ty, on-orbit refurbishment and check- 
1930's, the present financial hardships out of satellites with attendant simpli- 
thrust upon engineers may be the ir- fication of satellite design, and optimal 
ritant required to cause them to think use of man in spaceborne investigations. 
seriously about what their profession Two types of payloads would be car- 
is, what it should be, and what their ned: those physically separated from 
societies should do to bring about a the shuttle and those which remain at- 
correspondence between the two. tached, subsequently returning to Earth. 

WILLIAM C. ORTHWEIN These classes are referred to, respective- 
Department of Engineering Mechanics ly, as "automated satellites" and "sortie 

and Materials, Southern Illinois missions." 
University, Carbondale 62901 The automated satellite represents a 

development of the classic unmanned 
satellite. Salee (3) proposes an analytic 
method for determining the cost re- 

The Space Shuttle ductions such satellites might achieve. 
He suggests maintenance of the satel- 

The conflicting analyses of the costs lite by routine shuttle revisit, rather 

and benefits of the space shuttle that than relying upon redundant or high- 

were carried out by Rand and by reliability design. Salee concludes that 

Mathematica (News and Comment, 11 such satellites should use available hard- 
June, p. 1112) have stimulated contro- ware, with new development eschewed 
versy over this space transportation in favor of proven designs. The result- 

system. The costs and benefits of the ing payloads would feature low techno- 
shuttle constituted a major topic of dis- logical risk, high credibility of cost pre- 
cussion at the recent Space Systems diction, and lower research and develop- 
Meeting of the American Institute of ment cost He reports a saving of 50 
Aeronautics and Astronautics. percent in a typical case, the High Ener- 

We've added a polypropylene screw The cost of the full operational space gy Astronomical Observatory. 
closure to our unbreakable polycar- 
bonate Erlenmeyer flask providing transportation system is now put at The sortie mission represents a fun- 
more utility for these tough, trans- $12.7 billion, although new cost-cutting damentally new mode of space opera- 
parent, graduated flasks. The do- efforts may reduce that figure. This cost tion. Bader and 'Farlow (4) propose that 
sures are linerless, leakproof, non- includes shuttle development, test, and scientific sortie flights could resemble 
contaminating, and autoclavable with production; establishment of facilities; the experiment-carrying aircraft flights 
the flasks. 

Useful for culturing, mixing and and a reusable orbit-to-orbit shuttle or of the NASA program; their conclusions 
storing. The mouth of the flask can "space tug" that would be used to em- are echoed by Stuhlinger and Downey 
be gently flamed, even though the place and retrieve satellites in orbits up (5). In sortie flights, the scientists them- 
closure protects it from contamina- to the geosynchronous. selves would furnish the instruments, 
tion and makes flaming unnecessary. 

Available in 6 sizes from 25 to 1000 According to the Office of Manage- which could be of standard laboratory 
ml (Cat. No. 4108). Order from your ment and Budget (0MB), the shuttle design, and they would accompany them 
Lab Supply Dealer. Ask for catalog or must be wholly justifiable on the basis to orbit. The instruments would re- 
write Dept. 4111, Nalgene Labware of economic return, and the system quire little or no space-qualification, 
Division, Rochester, N.Y. 14602. must generate this return at a 10 per- and the scientists would require no as- 

cent discount rate. Such a conservative- tronaut training. 
ly high rate reflects the relatively low This approach contrasts with current 
priority now afforded to space ventures, methods, in which space experiments 

Lindley (1) reports that the 0MB require the involvement of hierarchies 
specifications would be met by a traffic of designers, managers, review and 
rate of 39 flights per year, much lower evaluation boards, contractors, and 
than the recent rate of launches by all NASA centers. The time from experi- 
users (NASA, Department of Defense, ment proposal to flight is 3 to 5 years; 
Comsat, and so forth). The specifica- the cost, $30,000 per pound and up. 
tions would also be met by a continuing Shuttle sortie experiments could be car- 
level of space spending, again by all ned out at an equipment cost of $100 

NMLGE users combined, of $3 billion per year- to $1000 per pound. Time from pro- 
5'> SYBRON CORPORATION much lower than is the case even today. posal to flight would be months or even 

Naigeae?Labware...tha permanent repiacements. Woodcock (2), analyzing shuttle de- weeks. Most important, the scientist 
 sign requirements after the methods could spend his time actually preparing 

Circle No. 76 on Readers' Service Cord SCIENCE, VOL. 174 



....................see how. 
his experiments, rather than oversee- %flfljflf ing exchanges of documents with con- 
tractors and designers. I r'trr ri h n  i  Specialized research on research and I','' " '" OU ca See application modules, or RAM's, woul 

"""how deep also take place (6). Hook and Carey apparatus (7) discuss the discipline areas that 
......... our.new"""" would benefit. In astronomy, the shuttle could support x-ray and infrared stud- FOR 

.............. ies, as well as a 3-meter, diffraction- ELECTROFOCUSING limited, optical telescope (900 to 10,000 An ultraviolet absorbance monitor a9 angstroms) (8). Life sciences research at u. zero gravity could yield new insights. In in the system intermittently scans 
materials science investigations, large the gradient at various wavelengths 

crystals and unique composites might be to determine when ampholytes are 

produced at zero gravity, with possible focused and provide a baseline of 

commercial application. Engineering ampholyte absorbance. Scanning 

investigations in space technology and during migration shows when the 
communications research could also use sample is focused, and a final scan 
the shuttle in the sortie mode. provides a contin - 

In the field of earth observations (5), uous profile of the 
high-quality, low-cost information could finished gradient as 

be gathered about crop yields and dis- it is being collected. 

eases. Other observations might involve The low volume 
earth physics, forestry and resource column conserves ex- 
management, land-use patterns, and pensive ampholytes; 
locations of new mineral or seafood re- internal streamlining 
sources. Water resource management gives superior reso- 
and hydrology, geography and cartog- lution and recovery 
raphy, and oceanography might also . of focused zones. 
benefit, as well as air and water pollu- 
tion research. Disaster relief would ben- FOR 

DENSITY GRADIENT 
efit from the quick response time of a ELECTROPHORES1S sortie mission for surveys of the dam- 
age and coordination of relief. Easy loading and 

The scientific benefits of the shuttle automatic sample 
do not in themselves justify its devel- collection simplify 
opment; the $1 2.7-billion cost to es- the electro- 
tablish this system is larger than the phoretic 
amount the National Science Founda- . separation 
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