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FOR ANY TYPE OF GRADiENT that is all you switch on and the ULTROGFIAD will take over- 
have to do when "'""ou prograr"'  LKB "' ULTRO. "" automatically producing the gradi4""nt. He can program 
GRAD? gradient 'm.iX0K' A pa.r of scissors is all you.'a.fly typ.e of"'g.radian.t you.like to nam.e from as.many. 
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of gradient you require. Our technician has just cut With an optional level sensor, you can also monitor 
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in the scanning window.'When he .$ set the vary the gradient.to provide.greater sep.arati'6n f. 
.scanning rate "and 'the. duration' of "'t he run, he.will.eluted" 'components.' 
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I would fielD announce 
our 

Is. the same. 
as our old piicing policy 

PRESIDENT, ALDRICH CHEMICAL CO, 

t chemical &mpanies check. the competition before setting their own prices 
. ' . Aldrich, we leek ' to Qurselve ' 3' first. We hay ' 0' nO ci i stributorsto add their profits to 

' ' ours Our inoreasing prod uction volume contin ues to reduce u nit costs * So, rather 
than set an arbitrary rice based on another supplier's marketing burden, or produc- 
tion inefficiencies, Aldrich sets fair prices, predicated on our costs, riot 
competition's. The result: far lower prices across the board; fewer increases 

'the years; actuat price reductions on many compounds. We invite comparison. 
organic and biochemical handbooks offer documented proof of our olicy.. 

.id d.of ivery an.d the pu.ity  products are a.bonus 

ich Ohernic.at o,.Inc. 40 West St..Paul Ave., Mitwa.ukee, W.53$3.....T.el: 
3850. Write Or phone for our free 1200-page Organic catalog/handbook. Or 
page Biochemical catalog/handbook. Or both. 
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A single knob lets you select any of 33 magnIfication steps, from 
200x to 500,OOOx. Additional controls allow fast, accurate "fine 
tuning" of illumination and focus. 
Magnification and diffraction length are clearly legible on a digital 
display. Two push buttons select SOOx or 1O,OOOx magnication 
instantly. Voltage selection is push button in stages from 20 to 
125 kV. Each voltage can be wobbled for perfect centering. 
Siemens Elmiskop 102 has many other features you'll find useful: 
automatic focus or illumination; automatic vacuum system; auto- - 

matic photographic chamber; specimens that can be changed in 
3 seconds. 
One other feature you'll find useful-if you ever need it-Is Siemens 
service. Siemens has service centers nationwide. In addition, '>- - 9/79 

Siemens will fly a technical expert to your location if you've got 
an urgent problem that can't wait. And if all you've got is a ques- '>'>"">"-' <'< 
tion, a phone call to Siemens brings you the answer. Isn't this what 
you'd expect from a world leader in electron microscopes? 
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We've planned our grwth 
A Beginning. You've known Pd. Biochemicals as the We Have Grow.- We planned our growth specifically 
leading specialist In nucleotides and.to meet the wider range of reagents you need. 
66ehzymes"Life researchers have'.nized.Expanded enzymes, coenzyrnes and nucleotides long recog P-L's'special c'abilities in these products. But.featuring DNA and RNA polymers plus amino acids,. 
few realze"'the growth we have been planning.ntibiotics, buffers, carbohydrates and lipids; with. 
and implementing over the last few years,.he best 'in" eMc; s; 'and consult. 
including our advanced enzyme production. Satisfying your complete requirements is 
NOW weare 'ready to offer'you P-.L's flne quality.important to us.. 
in a broad line of biochemicals. 
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informative series of half-hour Conrad, Dr. Edith E. Flynn, Mr. ID. Volume 2 is $34.95 to AAAS 
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and science journalists is now 2. Science and Sociology of Weather members (both plus postage Modification, Dr. J. Eugene Haas, and handling). To order your 
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to Five 
enaturations, 

with Varian Techtron's new 
Auto-5 Cell Programmer! Calf 
Thermal denaturations of DNA .... 

establish its uncoiling temperature, denatur- 
indicating the number of C-C pairs ation 1.0 
present. This DNA "melting point" A. 
(Tm) is also influenced by pH, ionic B. C D 

c-i . strength and solvent polarity.., and  0.9 .. . . and the simplest way to study these . 

-a-5 
0 

-a . . . E 
0.8 ' 9> 1 1 

Temperature, 'C 40 50 60 70 80 90 100 

Thermal Denaturation of DNA: Effect of ionic strength on Tm. Sample: calf thymus 
DNA dissolved in pH7 phosphate buffer ts=0.005M with KCl additives: Curve A: no 
KCl; Curve B: 0.005M KCl; Curve C: 0.05M KCl; Curve D: 0.1M KCl; Curve E: control. 
Range: 0.5 abs full scale with 0.8 abs initial zero suppression. Wavelength: 260 nm. 

for any interval up to 60 sec- able whenever multiple samples 
onds, with up to 60 minutes can be run simultaneously: in kinetic 

Dual Turret Assembly Each between each set of readings. assays, analysis of column effluents, 
sample may have its own ref- titrations... even the most complex fits into sample compartment. erence. .. or all may use the same, reaction rate studies become routine 

effects is to analyze several DNA with the reference turret locked in At Varian Instruments we design 
solutions simultaneously. With all one position. Both turrets index simpler ways to answer your life 
samples heated uniformly, the precisely in the optical path... and science problems... may we send 
Absorbance Temperature curves are simply lifted out for convenient you free literature showing how? 
are easily compared. cell transfer. Write 611 Hansen Way, Box D-070, 

The Varian Techtron 635 Spec- Optional modules for Palo Alto, California 94303. 
trophotometer and the Auto-5 Cell the Auto-S Programmer 
Programmer with Temperature include multi-zero and 
Readout Accessory, perform these multirange* capabili- ties: the instrument zero - '>-">--- 9> multi sample T analyses handily and the most suitable 
... as shown by the denaturation absorbance span can be 
curves at the right. 

Push buttons program the Auto-S preset for each of the five 
dual turrets each pair (sample and sample/reference pairs. You'll find the Varian  reference material) may be studied Techtron 635 and Auto-S 
*For meter version only (Model 635) Programmer indispens- 

varian instruments 1 - -<'7/-'>'> 

Brand names: ANASPECT'>TM - CARY?- MAT * VARIAN? , '>4 

VAR IAN AEROGRAPH?' VAR IAN TECHTR0N ___________________ 
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NALGENE LETTERS 

FILTER UNITS Support for Big Thicket 
The excellent editorial (9 Feb p 

525) by Thomas Eisner concerning the 4' 9> 9> 

prospects for a Big Thicket National 

TEJE Park was encouraging to those of us 

00 0EEU who have been fighting for the park for 
TII.IE SAVERS many years. However, I was distressed 4 - by the pessimistic tone of the editor 

note. 
More people are working for Big 

Thicket in Texas today than ever be- , ">.x'>.i'<'j'>'.:."> 

fore, and new organizations are spring- '>'>. 7/">'>' "''>4"' \ 

ing up all over the state in its support. 
- Whole high school classes have been 

organized for it, and a group of teach- <'<''?'> '><9>'>'>9> 

ers of science in the universities of five '>'>9>7<'>  9>'> 

southwestern states was formed in Jan- -- 

uary to actively work to support the 9>9> 

creation of this park. of visiting ships to write their names on 
There has been some disagreement the precipitous rock walls. Although 

over the size and nature of the park the Galapagos Islands are now a na- 
& Indeed, enemies of the Big Thicket tional park, this custom regrettably has 

have used this to try and destroy any been continued. It is bad enough when 
If it takes time It costs money. Nalgene chance at all for its creation. proprietors of private boats do not know 
Filter Units save precious time. When you When I was in the Senate, we passed how to behave and unscrupulously ig- 
peel off the protective bag, they're instant- in 1970 a Big Thicket National Park " nore the laws of the national park. 
iy ready for use. These uncomplicated filter 
units replace inconvenient glass, metal, Bill, inadequate though it was, based on However, it is especially bitter when 
and plastic filtration equipment requiring a bill which I had been introducing and this type of vandalism (see above photo- 
time and manpower to clean, assemble, working for since 1966. Two hearintzs graph) is done by the crew of the Amer- 
fuss with membranes, wrap and sterilize, have been held on this bill in Texas, ican research vessel Searcher, who were 

The Nalgene Filter Unit comes complete one by the Senate and one by the doing scientific research at the Galcp- 
with everything you need-filter cup, pro- House, in the past 3i 2 years. New agos National Park during the sum- 
tective cover, support plate, 115-mi Ca- forces are gathering to support it. mer of 1972. 
pacity suction flask with vented and cot- 
ton-plugged sidearm, and membrane filter. Whether we are able to save the Big B. GRZIMEK 
It's pre-sterilized and individually pack- Thicket or not (and there's a real Zoological Society of 1858, 
aged in a sealed, plastic bag-ready for chance now that we can), at least the AIf red-B rehm-Platz, 
immediate use without elaborate prepara- journal of the AAAS should be strong- 6 Frankfurt am Main 1. 
tions. 

This single-use, low-cost, reliable unit fi[. ly on the side of justice and conserva- Germany 
ters rapidly. Filtrate can be poured off very tion, and not giving encoura'ement to 
easily. And it's disposable-can be incin- the "Too late, it can't be done, it's gone, 
erated after use to destroy pathogens. it's destroyed" opponents. No onc is 

Available with a plain 0.20 micron mem- giving up the fight for Big Thicket Artifact or Artefact? 
brane (Cat. No. 120-0020), or an 0.45 mi- here, and the more voices raised in 
cron grid membrane (Cat. No. 245-0045). support of thc park, the sooner it will The plea of W. N. Irving (not Ir- 
Buy them by the case and keep a supply becomc a reality. ' veng?) that artifact should be spelled 
on your shelf ready when you are. RALPH W. YARBOROUGH with an "e" because this would have 

Order from your Lab 721 Brown Building, been the Latin spelling had the word 
Supply Dealer. For full Austin, Texas 78701 been current when Latin was (Letters, 
details write Dept. 
4206D, Nalgene Lab- ' ' 18 May, p. 696) reminds me of a sign 
ware 9> 1 saw some years ago on a waterino 
Box 365, Rochester, ">9-">' trou0h in West Fort Anne, New York. 
N.Y. 14602. Galapagos Graffiti The sign said, "This is where Paul Re- 

vere would have watered his horse had 
In all national parks, besides being he come this way." 

an obvious duty of every civilized hu- ARTHUR B. NEWKIRK 

man beiiig, it is prohibited to destroy Research and Development Center, 

LI 111 i'E or remove anything. This includes paint- General Electric Company, 
'' ing one's initials on the landscape. In Schenectady, New York 12301 

Tagus Cove, in the Galapagos Islands, 
Nalgene? Labware... it has been traditional since the time of I would like to know W. N. Irving's 

the safe unbreaksbies-preferred by prafessiansis. buccaneers and whalers fo'r the crews justification for the statement that "this 
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[artefact] would have been the spelling 
in Latin had the word been current 
when Latin was." If the stem word had 
been an ordinary third-declension noun, 
I would not argue with him; but in fact 
it is one of a special class known as 
"i-stem" nouns in which the persistence 
of the '1" is reflected in certain inflec- 9> 

tional forms. One need only look at the 
actual Latin word artif cx (and its de- 
rivative, artificium) to see counter- 
examples of his argument. I strongly - 

urge him to persuade the Society for 
American Archaeology to iriend the NEW error of their ways. 

GEORGE L. TRIGG 
Brookhaven National Laboratory, 
Upton, Long Island, New Yoi-k 11973 

ERTS Imagery I 

In his second report on the Earth K...'>'>'>?9 """""""""""""> This new l3lendor handles as easily as 
Resources Technology Satellite (ERTS) smaller models, yet holds twice as 
program (Research News, 13 Apr., p. much It blends large or small 
171), Thomas H. Maugh II refers to quantities... also liquefies, purees. 
a study of vegetation and geology of cuts, chops, grates, crumbs, or shreds 
the western Seward Peninsula, Alaska, with perfect results, thanks to its 
conducted by L. Shapiro, A. E. Belon patented cloverleaf shape. 
and myself. Although a paper (1) is in 
press and a detailed technical report 
(2) is available, certain aspects of this The stainless steel container, 
study should be made clear at this / cover, and blades; the two-speed, 

1) The study was intended primarily 1 heavy duty motor in its smooth- 
as an exercise. We only wanted to find finish base; the neoprene rubber 
out how much information could be drive all spell trouble-free 
derived from the scene, one of the performance. This Waring two- 
first good ones of Alaska, by direct """""""''<' quart Blendor is warranted for 
visual examination, with a minimum 9>'>">' one year of laboratory use 
of ground data. We had little image 
interpretation equipment and little 
ground data on vegetation available at 
the time. Therefore the vegetation 
interpretations (1, 2) and the map are 
subject to revision. 

2) The caption for figure 1 indicates Our new six-page catalog tells all 
that seven distinct vegetation types are about our complete line of Blendors 
shown on the map prepared from the - including explosion-proof models 
ERTS image. Actually, only five types - and accessories. Write for 
are shown. Senescent vegetation is not 
a type, but a phenological phase of your copy. 
certain types, and the term "fire scars" 
designates areas where the vegetation Waring Blendors? are unique... no wonder we registered the name' 
is in some unspecified post-fire state 
and has not been distinguished accord.. 
ing to type. 

3) The caption for figure 1 seems IIIZ 
to imply that the earlier vegetation 
map used for comparison (3) has been 
superseded by a better map. Actually, 
the existing map served as ground data Waring Products Division, Dynamics Corporation of America 
for the new map. The latter shows New Hartford, Connecticut 06057 
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only one additional vegetation type, mentioned in the text of Maugh's suia, Alaska, based on ERTS-i imagery," in 
Interim Scientific Report on contract NASS- grassland tundra, which is. hypothetical report should go to my colleague and 21833 to National Aeronautics and Space Ad- 

at this point and of secondary areal coauthor, L. Shapiro, instead of to ministration (No. E73-i0305, Nationai Techni- 
cal Information Service, Springfield, va., 1973). 

importance. The new map indicates me. 3. L. A. 'Spetzman, "Alaska map E," in Terrain 
that considerable detail in the distribu- Our studies of the western Seward Study oj Alaska, part 5, Vegetation (U.S. eoiogicai -Survey, Military Geology Branch, 

tion of known vegetation types may be Peninsula scene and of numerous Washington, D.C., i963). 

mapped more economically using ERTS subsequent scenes show that, with 
imagery than by conventional methods. adequate ground data, more vegetation 
Also, it shows that areas of recent types than are shown on existing maps 
fires may be delineated and suggests may be identified; an amazing amount Implementation of Technology 
that phenological developments and of information is available from some 
active vegetation fires may be moni- of the better ERTS scenes. Therefore, Amitai Etzioni's editorial "Humane 
tored with ERTS imagery. The new existing Alaskan vegetation maps may technology" (9 Mar., p. 959) surely 
map does not, however, supersede the eventually be superseded. However, has the right title, but the content goes 
earlier one, which covers the entire current funding levels would preclude a bit awry. Etzioni advises us that "The 
state. The line tracing which we made our preparation of new and properly task before us is to marshal more of 
for comparative purposes and which finished maps for more than a small technology to the service of human 
is reproduced with the new map in portion of the state for some time to purposes." (Italics added.) The con- 
figure 1 does not do justice to the come. fusing of "human" and "humane"- 
beauty and utility of the original map. ' J. H. ANDERSON which is doubtless unintentional-is cu- 

4) The caption for figure 1 implies institute of Arctic Biology, riously consonant with Etzioni's argu- 
that the black and white image of University of Alaska, ment. Within the range of human pur- 
the Seward Peninsula was used for Fairbanks 99701 poses one can of course find purposes 
the vegetation interpretations and which are humane; the thrust of the 
mapping. Actually, a reconstituted, References editorial is that, within the inventory 
simulated, color-infrared, 164 by 173 1. J. H. Anderson, L. Shapiro, A. E. Belon, of man's tools, there are similarly to 

"vegetative and geologic mapping of the millimeter print, which provided con- western Seward Peninsula, Alaska, based on be found technologies which are certi- 
siderably more vegetation information, ERTS-1 imagery," in Proceedings of the fiably good. Thus Etzioni lists a series 

Symposium on Significant Results Obtained 
was used. Irons ERTS-1" (NASA/Goddard Space Flight of inventions-including automatic 

5) Credit for the discovery of the 2. Center, Greenhelt, Md., in press). switchboards and car seat belts-all of 
5. H. Anderson and A. E. Belon, "A new 

unmapped radial drainage pattern vegetation map of the western Seward Penin- which have undoubtedly contributed to 
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preserving, and perhaps enlarging, the 
locus of the humane in contemporary 
society. Such rosters notwithstanding, 
the argument is defective. One hunts in 
vain for that which is good about a 
technology as a technology. What is 
noble about Etzioni's exemplars is that 
they are employed humanely; no more. 
There are still crank calls, and some 
people still drive irresponsibly. In his 
attack on "cocktail party sociology," 
in short, Etzioni has grabbed the wrong 
end of the (swizzle) stick: He notes, 
correctly, that the popular debate has 
been over whether technology is evil 
or ethically neutral; he concludes, too .3.3 ......................* 
hastily, that a sound case can be made vur new mUItIcflaflflel Deristaltic 
for technology's being good.N 

Etzioni would have done better to pump. Upto 18 channels, only 
take instead that academic path to  
perdition, the subtle distinction. It is  per channel. 

useful to distinguish between the capaci- At $53$, this Desaga-$'rinkmann and 18-chann I tubing sets ore avail'> 
ties of a technology and the ways in Multi-channel 'Pump i a b 'St buy.' "no.abl.Ea.cbs.mount d'in its own brack- 
which that technology is implemented mart r how many channels'- you r -.fto"'faci'l'ita.e' positioning in th pump 
A technology can -be described as a quir , or i& Its pumping action is. F'or"'d'e'scriplive lit ratur , just 
bundle of capacities-a set of abilities smooth and foom'>fr .An e.lec.t.r.o. write.: 'Brink.mann Instrum.. nt.s,.. C.t- 
or ways to do something. The principal control I ts yOu continuously vary.the.ogue Rdod., W stbury, N.)...1590 
capacity of an automobile is to trans- flow rat from 0.3 to 7200 ml per In Cana a,writ Brinkmann 
port people and goods; a secondary hour. Th pump is self priming and lnstru.me.ots.fOanadal hd 
capacity, to emit air pollutants. Tradi- ho no volv s or seals 0 Galaxy Boulevard Rex 
tionally, successful technologies have A variety of pre assemble 6 12 dale (Toronto) Ontana  
catered to or created tastes related to ' ' Circle No 54 on Readers Ser ice Card 

the principal capacity, which was thus 
invariably perceived as desirable by its 
users. But one buys the entire bundle, for Simultaneow"' Concentration or Evaporation 
and sometimes secondary capacities be-..'F""  ......' 

come sufficiently undesirable to chal- Ollen ampleS in 10 to' 20 Minutes 
lenge the bundle as a whole-as in the """' '>'>'>'>'>'>'>'>'>'>'>'>'>'>'>'?'>'>' 

case of the automobile. Often, too, TA'' IAfl 
problems arise in the implementation, Ru,.pqj"i Y  - MIX 

in the way the technical capacities are 
distributed. Public projects such as high- ,9?. 

ways are often controversial, not be- ..... FO eevaporatlon of. multiple /9> 

cause they are poorly designed from a -- 

technical or engineering standpoint, but ....samples of. solutions,. tbe 0uchler .....  '9> -9? 4'>9? 
-r , '>9> '>9> because they reallocate resources, such Rotary' Evapo-Mix is indispensable. It  '> 

as housing, in ways alleged to be in-  'dii"'tiy' 'from test tubes 
equitable. Even if the principal capacity or centrifuge tubes and Is suitable for 
of a technology is universally desired, evaporation of acids, bases and or 9>'9 

therefore, its bundle of capacities, im- ganic solvents, The Rotaiy EvapoMix ,'> 

plemented in a particular pattern spa- is equipped with a temperature-con-. 9> 

tially, socially, and economically, may veiled water bath; It may be operated 
still defeat the achievement of any "" witt"'an efficient water aspirator or ' 9> 

humane purpose. mechanical pump 
The task beiore us is indeed to * Another outstanding feature of the 

marshal technology to the service of Rota#y Evapo-Mix is the swirling ac 
humane purposes. But to assume that 
that must inevitably be a marshaling tion in the test tubes whkh increases 
of more technology is to foreclose a the surface exposed to vacuum thus 
choice which can be humane in a world '"'increasing' 'the speed of evaporation 
of human and social imperatives. 

K. N. LEE  Buehler instruments Division of Searle Analytic Inc 
Institute of Governmental Studies, 
University of 'California, '""""'"'"""' I Sixteenth $treet itort Lee5 New Jersey 07024 
Berkeley 94720 
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One way to assess a tool is to ex- 
plore the merits of the purposes it 
serves. Another way, suggested by Lee, 
lS to evaluate its intrinsic qualities. I 
uggest that technologies serve human 

purposes and have humane qualities. 
I) Machines do monotonous, dirty, 

heavy-duty, in short, alienating work 
which most people would rather not do. 
And, there is a lot of such work that 
needs to be done. 

2) Machines do work that is hu- 
manly necessary and cannot be done 
otherwise; here purpose and means are 
inseparable. For example, most medi- 

 cal technologies cannot be replaced by 
'9>""'> insight, hands, training, or whatnot. 

3) Often technological means are 
significantly more economical per unit 
of use than other means. They are, 
hence, a prerequisite for coping with 
a wide Spectrum of human needs in the 
face of scarcity. 

Thus, when the purpose is right and 
the technology appropriate, and when 
its often undesirable side effects are 
either small or correctable, technologi- 
cal tools are often the most human 
and humane way to proceed. 

AMiTAT ETZiON 
Department of Sociology 
Colu bia University 
New York 10>027, and 
Center for Potcy Research In 
475 Riverside Drive, 
New York 10027 

Modeling the World 

Th conclusion stated in Robert 
All kind - and typ . of ov ns are stocked by us - in tact, cbs to one Boyd's abstract of his critique of For- 
hundred different models! These include ovens for analytical laboratory rester's world model (11 Aug. 1972, p. 
and general chemical work involving baking, drying, conditioning and S16) would be correct upon 'the addi- 
pre-heating. There are economy types, small c pacity, large capacity, tion of a single word. The abstract would then read: "The results of For- 
gravity convection, mechanical convection, v'i num - a type for every rester's world model are shown to -be 
purpose. very sensitive to absurd changes in as- 

We represent such outstanding manufacturers of ovens as Blue M, sumptions." Changes in Forrester's as- 
Boekel, Forma, Criev , Huppert Lab-Line, National Appliance and sumptions should not violate the second 
Precision Scientific, law of thermodynamics, 

Boyd's "technological-optimist view' 
Of course not only do we sell ovens, but we stock over 30,000 other includes two obviously invalid assump- 

items. So whether you are in the market for a simple little test tube or a tions. These are multiplier 2, "a four- 
sophisticated laboratory instrument, we can meet your requirement. Ask fold increase in technology over the 
us for literature. 1970 level decreases pollution output 
______________________________________________________________________ per unit of material standard of living 

A  to zero," and multiplier 3, "NRTM [na- 
9?  '> tural resource technological multiplieri 

">  '> reduces the natural resources input per 
9?9>9>' 4 

ranc  Calif. 1 Penna. Md assumptions 
unit material standard of living to zero '>4  "9- when technology quadruples." Both of Boston New Haven , Elk Grove Village * Fullerton Philadelphia * Silver Spring * Syracuse these contradict the second 
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''< '>'>'>'>">"> """"""""""'>.4'9> law of thermodynamics by ignoring the 
unavoidable degeneration of useful recover 

forms of energy into unrecoverable iirifi 

necessity of changing useful energy into  gel 
heat pollution. They also ignore the 
waste heat in order to reverse the zones 

natural entropic change from order to 
disorder during the use of natural With conventional gel electrophoresis 
resources. apparatus, recovery of undiluted sample components-or quantitation of them If we grant the technological-optimist without denaturation is difficult or in- his premise of an essentially inexhaust- possible. By combining the separating 

.9>.. ible source of energy, his indefinitely power of sieving gels with the zone 9> increasing technology and material 

standard of living '(Boyd's figures 3 and storage and retrieval convenience of 
6) require an ever-increasing transfor- density gradients, the ISCO 

ELECTROSIACTM separator Two important new mation of natural resources with in- greatly improves zone recovery. developments creased energy input, consequent en- 
tropy, and heat pollution. According to TYPICAL SCAN OF GEL in acrylamide Budyko '(1), a small increase in the en- ZONES COLLECTED IN 

DENSITY GRADIENT electrophoresis ergy balance would be sufficient to melt 
the polar ice (0.2 to 0.6 watt/in2, sample: 7.5 micrograms 

These new products further which is a few tenths of 1 percent). YeastRNA 
5s fraction 

extend the applicability of Although Budyko's mathematics ap -_______________ 
Ortec high-resolution pear to be correct, the assumption of 4s fraction 
electrophoresis in both such an increase is obviously open to question. Nevertheless, if we were to 
research and clinical sustain 'the present annual rate of energy The ELECTROSTAC separator posi- 
laboratories, heat would be gen- tions a polyacrylamide gel above a su- increase, enough cro 1. Pre-cast GradiporeTM gels- crated to melt the polar ice in less than se density gradient column. Sepa- 

rated zones migrate from the lower sur- 
14 sample wells in each flat slab a century, and the technological heat face of the gel downward into the den- 
encased in a disposable cell. input would exceed the present radia- sity gradient, maintaining their isola- 
Continuous sieving action -tion balance in 220 years, according to tion and relative positions. The zone is 
through a gel gradient of 4% to McDonald (2). then recovered by removing the 
26% recrystallized acrylamide. The technological optimist would ELECTROSTAC separator and pumping 
Gradipore gels, ten to a box, all have us move toward such a climate the gradient upward through a UV ab- 
with exactly the same sooner. That we will reach it is absurd, 
composition, eliminate the but so is the technological optimist's sorbance monitor, and then to a fraction collector. If 
nuisance and the chance for enthusiastic prognosis. Try as he may, scanning shows separation ''>h 
error in casting your own. One- the technological optimist cannot es- to be incomplete, the gel '9> 

year shelf life assures a fresh gel cape the necessity of a mass-energy, can be replaced for '>- - 

when you need it. steady-state technology. 'Forrester's further electrophoresis K 
2. New easy-to-operate Model world model is open to question, but before fractionation. The 

ultimately his conclusions are correct. 
4310 Densitometer sees and sucrose can be dialyzed out 
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resulting in stability and accuracy nological realism ra-ther than techno- permits a multiple approach 
never before possible. Small to separation by allowing the 9> 

region of special interest in a logical optimism or pessimism. Quali- use of wide ranges of gel tative progress can continue indefinitely, characteristics and buffers, 
sample can be scanned 
separately and still produce a quantitative progress has its natural and has been demonstrated 
full-width trace. Large sample limits. The longer we wait to subs-ti- to be particularly well 
tray accommodates all tute qualitative for quantitative prog- adapted to the preparation 
electrophoresis and TLC media. ress, the greater will be the threat to of gel- separable fractions of future generations. nucleic acids. For complete 
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On the basis of its presumed sensi- whose purpose is to remove two of the 
tivity, Forrester's world model has been pressures (resource depletion and pollu- 

by R. Boyd for not being able tion) operating in the original model 
The first WiNo RanDe to discriminate between neo-Malthu- seems to violate the assumption of 
M icrotome-cryostat... sian and technological-optimist policies, small perturbations. Indeed, >Boyd 

position, if two claims that pollution generation and 
slightly different versions of the same resource usage rates could go to zero at 

Temperatures from 
model give conflicting results, the a finite level of technology. If resource 
model is not useful as a policy tool. use and pollution generation rates are 

-150C to -500C 
The models in World Dynamics are not decreased (to model technological ad- 
policy tools. However, they can still vances) but remain finite, model be- 

frozen Sections 
contribute significantly to a resolution havior is not seriously affected [see 
of this controversy by focusing atten- figures 5-8 and 6-1 in World Dynamics 

from /J tO /L assumptions. Boyd's remedy, disaggregation and tion on what are often only implicit (1)]. 

The Harris LoTemp model WRO No model can decide between sets of increased complexity of structure, may 
is two microtome-cryostats in 
one. A single unit that can do assumptions only on the basis of its increase academic confidence in the 
both routine diagnostic pro- predictions. We are all equally ignorant model. However, there is a trade-off 
cedures and such sophisticated of the future. Models can be more or with comprehensibility and no guaran- 
research procedures as thin less valid only in their representation tee that the model will be less sensitive 
section light microscopy, auto- of historical trends. A model cannot to alternative sets of assumptions. Nor 
radiography, fluorescence mi predict the future. However, it is is 'there a guarantee that there will be 
croscopy and other histological worthwhile to require of a model that any fundamental change in the behavior 
procedures, at a cost compar- the assumptions it embodies be suscep- modes of the model. 
able to presently available 
routine cryostats. tible to reasoned argument and, if pos- R. JOEL RAHN 

The Harris model WRC is sible, empirical verification. Boyd's Thayer School of Engineering, 
compact.., can be moved any- note demonstrates that Forrester's world Dartmouth College, 
where it's needed. The cold model passes that test by clarifying dif- Hanover, New Hampshire 03755 
chamber has extra room for ferences in basic assumptions to the 
tissue handling, storage or Reference 
freeze drying. Full opening top point where specific well-defined ques- . w. Forrester, World Dynamics (wright- 
with special access ports cam- tions about the assumptions can be - Alien, camhridge, Mass., i97i), pp. 105, 114. 
bines the features of a totally posed and possibly answered. Among 
closed system with the easy ac- these questions are the following: In the s.econd letter, R. I. Rahn 
cessibility of open top models. Is technology an object, a stock which summarizes my paper inaccurately; 

Available equipped with Jung grows for all time and at no cost, or is much of his criticism seems to stem 
or International Equipment 
Corp. microtomes, or cryostat it a social process which competes with from this misunderstanding. It was not 
only prepared for installation of other processes for available social my intent to show that Forrester's 
your present E.G. microtome. capital? Further, what are the delays model was sensitive to small perturba- 
Installed stereo zoom micro- involved in the development and im- tions.; the word "sensitivity" has a 
scope also available. plementation of technologies? specialized use in engineering, and my 

For a full description of the Is there necessarily a negative re- use of it was unfortunate. My argu- 
Harris WRO and its wide range 
of additional features write or lationship between technological ad- ment may be more correctly summa- 
call . . . vance and pollution generation or re- rized in the following way: 

source use rates? Is it possible to in- In the controversy about the world 
crease the world's stock of capital using population problem there are two ma- 
no new resources and generating no jar positions, that of the neo-Malthusian 
pollution? and that of the technological optimist; 

Do the birth rate multipliers act with- each has a sizable portion of the in- 
out delay, or is there a lag 'between tellectual community among its ad- 
perceptions of the social environment herents. With neo-Malthusian assump- 
and their eventual effects on family tions, the world model yields. results 
structure? which are qualitatively the same as 

A model cannot answer these ques- those the neo-Malthusians produce 
tions, but it can help explore the im- without the use of computers; with as- 
plications of more or less credible sumptions of a technological optimist, 
assumptions about the answers to them. the model yields a technological op- 

The clarification of assumptions also timist's results. Thus in the abs.ence of 
contributes to the discussion about the any additional empirical input, the 

Harris Manufacturing Co., Inc. sensitivity of the model. Sensitivity is model does very little to help us de- 
14 Republic Road intuitively expressed by the idea that cide between the two positions. 
Treble Cove Industrial Park small perturbations in the model lead to Rahn quite rightly points out that 
North Billerica, Mass. 01862 small or large changes in model be- models have very useful instructional 
(617) 667-5116 havior. The addition of a new level and heuristic properties. It was not 
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PUT T H ES E TEXTS my intention to imply that Forrester's 
model was not useful for clarifying TO WORK ideas (particularly to those with tech- 

FO R "OU nical training) or in generating new ___________________________________ research questions. A few caveats are 
in order, however. If there is uncer- ' -%'  PIERRE TEILHARD DE 

CHARDIN'S PHILOSOPHY OF tainty about a large number of the '>. '>9>'>9> 9> 9?> 
>%//999>9> EVOLUTION by H. James Birx, interactions incorporated in the model, "a"> 

Canisius College, Buffalo. '72, 192 the number of different, plausible sim- 
. pp., $9.75 ulations will become bewilderingly 

ARTIFICIAL CELLS by Thomas large. Disaggregation could help by > //   '9>'; 
-'99?">/9>/99?>9?'>.f 

Ming Swi Chang, McGill Univ., Mon- making the variables less operationally 
treal, Canada. '72, 224  77  vague; but, as Rahn points out, this 9> 

tables, $16.00 entails its own costs. I am prepared to . . - '> 9>' "> 
K accept the possibility that there are / - FUNDAMENTALS OF CELL some systems for which mathematical .>. "9>9> 

9> 
PHARMACOLOGY edited by S. 
Dikstein, Hebrew Univ., Jerusalem, modeling is not especially fruitful and 

9> 
Israel. (26 Contributors) '73, about that the world system might be one 
580 pp. (7 x 10), 150 ii., 40 tables of these, but only time will tell. The 
RUBELLA: First Annual Symposium possible benefits certainly justify the "' - 

'9>"> 
of the Eastern Pennsylvania Branch, attempt. 
American Society for Microbiology There seem to me to be two ways ' - ">> / edited by Herman Friedman, Albert to read P. E. Damon's critique. One . 

- 
Einstein Medical Center, and James could regard it as an attack on the 
E. Prier, Temple Univ. School of technological optimist's position. If ' " ... 

Medicine. Both of Philadelphia. (16 this is the case, he ought to argue 
' 

Contributors) '73. 164 pp., 9 jl. 33 with them and not me. On the other 
">9>' 

tables, $9.25 hand, the point may be that I have >9>  9> 

PROBLEM SOLVING, SYSTEMS misrepresented the mainstream of the -9> P - 
K ANALYSIS, AND MEDICINE by technological optimist thought-specifi- 

Ralph Raymond Grams, Univ. of cally, that there are few who would 
Minnesota Medical School, Minnea- assert that natural resource use or pol- 
polis. '72, 244 pp. (6 3/4 x  3/4), lution generation can be reduced to 
106 ii., 18 tables, $19.75 With Coin- zero. I have decided that this is at 
pan ion Volume... SYSTEMS- 
ANALYSIS WORKBOOK: Coordi- least partially true. Many technological 
nated with the Textbook Problem optimists argue 'that the quantity of LIFEGUARD? Solving, Systems Analysis, and Medi- resources has actually increased during cine. '72, 72 pp. (6 3/4 x 9 3/4), 8 iL, this century. For example, was ura- 
6 tables, $4.75 paper nium a resource 50 years ago? This view "Outside-of-Cage 

could be represented in Forrester's MALNUTRITION AND RE- 
TARDED HUMAN DEVELOPMENT model only by a negative rate of use. Automatic Watering by Sohan L. Manocha, Emory Univ., Thus the zero rate suggested in my Systems... Atlanta. Foreword by G. H. Bourne. report is conservative. On the other '72, 400 pp., 20 ii.. 8 tables, $19.75 hand, it probably is unfair to reduce 

BIOLOGY OF MAMMALIAN pollution output to zero. However, I For dependable, low-cost FERTILIZATION AND IMPLANTA- have done runs with a maximum re- 
TION edited by Kamran S. Moglsissi duction from present levels by a factor watering of mice, rats, ham- and E. S. E. Hafez. (21 Contributors) of .01, and the results were identical sters, rabbits, guinea pigs '72, 520 pp., 174 il. (11 in full to those of similar runs with the and other small animals color), 90 tables, $31.00 multiplier used in my report. 

ORGAN REGENERATION IN ANI- Damon says, "Forrester's world LIFEGUARD "outside" watering MALS: Recovery of Organ Regenera- model is open to question, but ulti- with quick-change cage attach- tion Ability in Animals by L. V. mately his conclusions are correct." I ment gives immediate improve- Polezhaev, Academy of Sciences of -believe our present ignorance of the Total dryness, positive safety, the USSR, Moscow. '72, 200 pp., nature of the world system makes this superior sanitation and reduced 209 ii., $14.00 more a statement of prejudice than of work load. Indeed, better animal 
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Rudolf Partsch wanted to repeal Murphy's Law. Thus, 

the world's easiest- to - operate Electron Microscope. 

"What I want," said Rudolf Partsch of Carl Zeiss, Inc. keep abreast of research's ever-changing requirements. When 
to the designers in Oberkochen, West Germany, "is a totally he finds one, he gets it incorporated post haste into the de- 
reliable, extremely easy-to-operate, compact electron micro- sign. And, what's more, makes it available for incorporation 
scope with good resolution (7k) in the O-60,OOOx range. And into previously sold instruments. Because ease-of-modification 
I want it at a low price." He wanted an electron microscope for is a feature inherent in the original uncomplicated design, a 
researchers and teachers interested in electron microscopic Zeiss Electron Microscope never gets old. 
studies, not electron microscopes-an instrument designed For the whole story, contact Partsch. He'll send you 
for everyday use. complete specifications and the illustrated brochure "How to 

The Zeiss EM9S-2 with fully automatic camera sys- Operate the World's Easiest-to-Operate Electron Microscope." 
tem, foolproof airlock, and fingertip controls is what he got. You can reach him by phone at: (212) 736-6070. 
And it looks as though Mr. Partsch really had a keen insight Or write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
into the needs of a large section of the American scientific Canada: 45 Valleybrook Drive, Don Mills 405, Ontario. 
community . . . judging both by the reception this instrument 
has had, and by the numerous attempts to copy it. The copies Ask for leasing and time payment terms. 
never catch up, because Partsch keeps in regular contact with 
users, to find out what kind of modifications can be made to Nationwide service. 
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22 June 1973, Volume 180, Number 4092 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the The Two of Education 
presentation and discussion of important issues . Worlds Higher 
related to the advancement of science, including 
the presentation of minority or conificting points 
of view, rather than by publishing only material Under pressure of financial difficulties, many private universities are 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-inCluding ndergoing amputations of this or that limb. St. Louis University has 
editorials, news and comment, and book reviews abolished its engineering and dental schools. The University of Pennsyl- 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by vania has recently published a report telling three of its component 
the AAAS or the institutions with which the authors schools that, unless they can balance their budgets within 3 years, they 
are affiliated9> may face extinction. New York University, one of the largest of all 

Editorial Board private institutions, has had to sell its Bronx campus to the public system 
1973 

H. S. Gu-roWsKY GARDNER LINDSEY of New York City. 
Au-rImE D. HAsLER RAYMOND H. THOMPsON Has this happened because of any rational, explicit, and conscious 
RUDOLF KOMPFNER EDWARD 0. WILsON 
DANIEL E. KOsRILAND, JR. national decision that the private sector in higher education should shrink 

1974 or be phased out? To ask the question is to answer it. Quite the contrary, 

ALFRED BROWN FRANK W. PUrNAM it has been happening amidst a cloud of amiable rhetoric about the 
JAMES F. CROW MAXINE SINGER virtues of pluralism and diversity and the value of a healthy private 
SEYMOUR S. KETY GORDON WOLMAN sector. 
FRANK PRESS 

Editorial Staff Yet without a conscious decision to preserve and nourish the private 
Editor sector, the phase-out will eventually take place. Without such a decision, 

PHILIP H. ABELSON private institutions will disappear one by one or become subunits of state systems. If it reaches the point where Harvard, with its $1 .25-billion 
Publisher Business Manager endowment, and a handful of others are all that remain, it is doubtful 
WILLIAM BEVAN HANS NuSsEAUM 

Managing Editor: Roaeisr . ORMES that even they can be wholly immune. One thinks of Oxford and Cam- 
Assistant Edliors: ELLBN E. Muiu'stv, JOHN E. bridge, ancient and laden with traditions of independence, but now 

RINOLE relying heavily upon the state and subject to rationalization as part of 
Assistant to tile Editor: NANCY TrEIMOURIAN the general state-supported system. 
News and Comment: JOHN WALSH, LUTHER J. Certainly those of us involved with priva.te institutions would not 
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surface and the rate of removal and sur- ' 99'> 9'9/'/ . Circle No. 131 on Readers' Service 
face finish desired. With an incident beam 
angle of 60 to 75 degrees from normal, ______________________________________ 
a pressure of 3 X 10"'> torr, a voltage of 
6 kilovolts, and current density of 1 milli- NewiTy offered instrumentation, apparatus, and lahoratory materials of interest to researchers in 
ampere per square centimeter, an area 1 all disciplines in academic, industrial and gov- 
centimeter in diameter of quartz was eminent organizations are featured in this space. 
milled at a rate of micra per hour and Emphasis is given to purpose, chief characteristics, 
when the current density was raised - and availability of products and materials. En- dorsement by Science or AAAS is not implied. 
5 milliamperes per square centimeter, Additional information may he obtained from the 
rates as high as 125 micra per hour wet' manufacturers or suppliers named by circling the 
achieved milling a gallium phosphide sur appropriate number on the Readers' Service Card (see pages i234A and 1298C and placing it in the face. malihox. Postage is free-RICHARD G. SoMMER 
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Do your Ionizing Radiation: Levels and Effects 
This publication is the latest in a series of reports by the United 

Nations Scientific committee on the Effects of Atomic Radiation. 
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PATHOLOGIST 

Position requires degree in veterinary medicine or 
Ph.D. Pathologist with experience in diagnostic labora- 

tory animal pathology. Background in pulmonary 
pathology and carcinogenesis desirable. Salary com- 
mensurate with training and experience. 

- Send curriculum vitae and names of three references 

FEATURES 
Transparent lucite body. Mr. J. T. Atherton 

* Full view of gel columns during preparation. Personnel Division 
* Full view of dye front. OAK RIDGE NATIONAL 

LABORATORY 
* All safety features. 
* Precision ground channels. P. 0. Box X 
* Leveling legs. Oak Ridge. Tennessee 37830 
* Rapid, simple and complete removable of gel 

columns with spatula. 

I( lett Manufacturing Co., Inc. AN EQUAL OPPORTUNITY EMPLOYER 

179 E. 87th Street, New York, N.Y. 10028 

Circle Na. 90 an Readers' Service Card 

PARR? 

CRITICAL POINT 
DRYING BOMB b 

For Preparing 
Biological Specimens 
For SEM. 

* Outstanding Preservation 

* Uniform Results 

Data from the references Cited below * Rapid Drying 

demonstrate that the combination of * Dependable 
Aquasol? and a suitable elution System give * Versatile 
complete recovery of all classes of lipids 
from TLC plates. * Uses Either 

Freon or 

C. Kritchevsky & S. Maihotra, J. Chromatog.S2, 498(1970) Carbon Dioxide 
R. Webb & 0. Mettrick, J. Chromatog., 67,75(1972) 

Aquasol NEF-934: $4614 liters $166/4x4 liters * Complete 

II New England Nuclear IIfhLF1 i:IIII1I 4I.JJMb. 

575 Albany Street, Boston. Mass. 02118 
customer service 617-482-9595 9> .. . 9> * 

NEN Canada Ltd. Dorval, Ouebec; NEN chemicals GmbH, Dreleichenhain. Germany9> 

Circle Na. 92 an Readers' Service Card Circle Na. 91 an Readers' Service Card 


