
bailiwicks and studiously ignored-even 
deprecated-the biologists who have at- 
tempted to cooperate and further the 
cause. 

The best pipette and professional altruists, environmental 
Top-heavy with amateur naturalists 

organizations are apt to strongly resist 

is only things 
input from biologists who tell them 
ample, hard facts about demography- 

good as its tip able they do not want to hear. For plant, animal, or human-are unpalat- 
compared to soft soap on organic 

UNRELIABLE TIP RELIABLE TIP gardening or returnable bottles. 
It is exceedingly frustrating to be the sole, "token" biologist employed by a 

major conservation agency and bounce 
repeatedly off a solid wall of bureau- 
cratic ignorance. When the ultimate de- 
cision-makers sport baccalaureates in 
business administration, economics, or 
"environmental affairs," perceptive, re- 

-- sponsible positions on biological issues 
- are most unlikely. 

What we need to do is "biologize" the 
whole environmental movement. I see 
signs for hope in the young, aware pro- 
fessionals moving up in the ranks of biol- 
ogists. But I fear they may be too few 

If your tip looks like this you d better ques- A clean orifice with no flash to trap fluid or and reach positions of influence too late. 
tion your sampling results Flash in the tip's obstruct proper flow -all tips should look like JAMES D. LAzELL, JR. 
orifice retains fluid inhibits proper liquid this. But only Rainin tips do. Our unique Massachusetts Audahon Society, 
flow and increases carry over levels from molding process maintains the non-wettable Lincoln 01773 
sample to sample properties of polypropylene and provides tip- 

to-tip consistency. 

Accuracy. It starts when the tip touches the sample. Do you dare 
put one of your disposable tips under a microscope and see what Fusion: Neutral Beam Technology 
may be influencing your results? 

After you've examined your tip under the microscope, exam- We strongly disagree with the state- 
me ours. Write for free samples or phone toll free 1-800-225-4590. ment by William D. Metz (Letters, 27 
Ask for our catalog with tip selection guide. Oct. 1978, p. 370) that "it is generally ac- 
*Unretouched photographs of tips selected randomly and photographed under identical conditions. (zeiss knowledged that the neutral beam tech- 
Stereomicroscope, Polaroid 665 film, 32X, 25 sec. exp.) nology used at Princeton (based on posi- 

tive ions) cannot be extrapolated to a re- 
actor-level plasma because the already 
modest efficiency plummets when the 
beam energy is raised." In fact, we be- 
lieve it is likely that very high energy 
beams will not be needed for tokamak re- 
actors. Early assessments (1) of neutral 
beam energy requirements indeed led to 
Metz's conclusion. However, these were 
typically made for circular, cross-section 
plasmas with neutral beams injected tan- 
gent to the inside edge of the plasma and 
with some combination of large plasma 
size, high density, or both. Conservative 
assumptions were also made about the 

Replacement tips available for Gilson Pipetman  Eppendorf5, Oxford?, MLA ? Finn?. and required depth of penetration for the 
Sherwood?. neutral beams. The resulting rules of 

thumb for injection requirements are not 
borne out in current conceptual designs 

Accuracy Starts Here for tokamak plasmas heated to ignition. 

hi I?k4ININ Because of increased understanding of INSTRUMENT CO INC tokamak plasmas, recent reassessments 
Circle No. 47 on Readers' Service Card 94 Lincoln St. Brighton, MA 02135 of beam energy requirements have led to 

a relaxation of some of the conserva- 
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plasmas with nearly perpendicular injec- 
tion will provide for a large decrease in 
beam energy requirements. These ener- 
gy requirements are further reduced by 
low plasma density (ii) during the injec- 
tion heating phase (fi K 1014 ions per 
cubic centimeter), outward shift of the 
magnetic axis as the plasma pressure in- 
creases, heating of the core of the plasma 
by alpha particles produced in fusion re- 
actions, and the possibility of expanding 
the plasma radius during the approach to 
ignition. 

These considerations have been incor- 
porated into new assessments (2) of the 
required neutral beam energies for a non- 
circular tokamak reactor plasma with a 
minor radius of 1.25 meters. Beam 
energies in the range of 100 to 150 kilo- 
electron volts (keV) (deuterium) are cal- 
culated to provide adequate penetration 
for heating to ignition. Lowering the 
beam energy requires increasing power 
input to the plasma, but the higher neu- 
tralization efficiency of lower energy 
positive ion beams leads to roughly con- 
stant power supply requirements over And no wonder. The reason pre-wash, or detergent film 
the range of energies considered (100 to is quite simple. Most labora- from the wash cycle can be 
150 keV deuterium). Direct conversion tory washers are adapted flushed back onto your 
of the unneutralized positive ion beams from the home dishwasher. glassware to ruin a future 
has already been demonstrated (3) and, The same nozzles are used experiment. 
when perfected, will make neutral beams for the pre-wash, detergent And there's even more to 
based on positive ion sources an efficient and rinse cycles. Cross con- a Heincke. To insure the 
heating mechanism. tamination is unavoidable even distribution of water 

If the presently estimated sizes for con- from one cycle to another. over and inside every test 
ceptual reactor plasmas prove to be cor- The Heincke anti- tube, beaker and pipette 
rect, positive ion deuterium beams be- contaminant washer is from both top and bottom, 
low 200 keV can be efficiently used to especially designed for the only the Heincke anti- 
heat tokamaks to ignition, at least exacting cleanliness demands contaminant washer has the 
through the first demonstration reactor. 
The Princeton Large Torus results have of the laboratory. Each cycle moving jet spray, separate 
certainly helped increase our confidence -pre-wash, wash and sprays for each cycle move 
both in neutral beam heating and in scal- rinse-has its own separate back and forth to insure that 
ing to reactor plasmas. plumbing system. There's no no surface is sheltered from 

JAMES A. ROME, WAYNE A. HOULBERG way that residue from the the thorough cleaning process. 
Y-K. MARTIN PENG 

Fasion Energy Division, The Heinicke 
Oak Ridge National Lahoratory, 
Oak Ridge, Tennessee 37830 
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