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Why? Because he had a natural TECHNOTEC services these documents 
curiosity, he wanted to know and under- will assist you in many ways. 
stand everything around him. Archi- 
tecture, mathematics, astronomy, TECHNOTEC/WORLDTECH: A global marketing system for the exchange of 
geology, optics, engineering, mechanics technology. 
... all forms of technology. .. WORLDTECH REPORT No.1: New chal- 
If he were alive today he would most lenges for technology transfer. 
certainly make use of TECHNOTEC, a WORLDTECH REPORT No.2: Low-Cost 
system designed to store technological ,. Technology: An Inquiry into Outstanding 
information, catalog, match, compare ,,. Policy Issues. 
and retrieve it at computer speeds from TECHNOTEC General Information Manual 
almost anywhere in the world. TECHNOTEC User Manual 
How would Leonardo utilize   TECHNOTEC Subscriber Application 
TECHNOTEC services? He could market Instruction Manual 
any of his inventions or skills by sub- We would also like to send you a book 
miffing them in the form of "TECHNO- . which is relevant to our subject. It is 
STOCK" offerings into our computer '  entitled: EUREKA! An Illustrated History 
data base, thereby making them acces- of Inventions from the Wheel to the 
sible to thousands of possible buyers Computer, and it contains an array of 
around the world or... history's most important and intriguing 

inventions including some of Leonardo's 
If he wanted to inquire as to what tech- " most important. 
nologies were available in a particular By following the simple guidelines anyone 
field... simply enter a few key words via can learn how to analyze and describe 
terminal into the TECHNOTEC data information in such a way as to com- In 248 colorful pages, 
base search system for matching against municate with others around the world EUREKA! pictures and 
all available TECHNO-STOCK offerings, regardless of the technology or inventions-from can 

openers to nuclear re- 
In today's complex, information filled expertise involved. ft actors. Each is succinctly 

even Leonardo would have had described by one of 75 world FIND OUT HOW YOU CAN TAKE scientists, engineers and 
difficulty keeping up with what's going ADVANTAGE OF THIS NEW science writers-all au- 
on without the use of the computer. TECHNOLOGY EXCHANGE SERVICE. thorities in their fields, 

The TECHNOTEC system provides a With the help of recognized experts, Created by Edward with DeBono and the editors framework that allows anyone the TECHNOTEC staff has designed six . , of the London Sunday 
a technology, process, know-how or key documents on the worldwide need * Times. 
expertise to market it or anyone looking for technology; the opportunities for 
for a technology to find help. exchanging it; and the TECHNOTEC The price for the complete TECHNO- 

approach to marketing technology TECIWORLDTECH package including 
Even if you decide not to use other the EUREKA is $35.00. 

'UIIUWILUIWUEEEUEEEEEEEEEUEEEEEEEEEEEE..... 

Start TECHNOTEC working with you today! 
ENTER MY ORDER FOR THE FOLLOWING: 

$35 LII Complete set including EUREKA! 
$20 LII TECHNOTEC/WORLDTECH Documents (not including EUREKA!) 
Orders sent postpaid if accompanied by payment All orders payable in advance 
except official purchase orders within U S A 
Name Title__________________ 
Company Phone______ 
Address___________________________________________________________ 
City and State 7ip 

@  CONTKOL DATA 
CC)RPORATION 

MAKE CHECK PAYABLE AND SEND TO: CONTROL DATA TECH NOTEC (HQW1 lA) P.O. BOX 0, Minneapolis, MN 55440 
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SPECIALS.. 
FROM THE SYRINGE 

SPECIALISTS. 
Most people use our precision syringes er designed for the inlet of 
for chromatography, but a lot of people ceous analyzers, 50 l ca 
need a unique syringe for a particular  paciW The CR700 5Q d 

capacity also fits the job. When you need tha.tsp.ecial syringe, chances are you WIll find It at.Hamilton, O,A. inlet. 
the syringe specialists. We make over On the left is a Teflon 
240 different syringe models,.. many Syringe for highly reac 
for specific applications. Like these tive chemicals. Yoursarn- 
syringes, for instance, pie only contacts Teflon 
Tb.co.ne in the center is in the syringe. The case 
a push-button adjustable acts as a protection from 
syringe with an unbreak- external damage and pro 
able metal housing. You vides a means to see the 
dial your desired volume volume indications. Teflon 
on a mIcrometer setting de- needles are available to pro- 
\I.IC. . cock the sprin.gd.nv.en ide a completely inert.,., syste.rn.. 
plunger, and push the button You'll also find a syringe with a 
Presto, uniform injections re filter... one you can fill through 
gardless of who operates It the back of the plunger... high 
The CR700 with a stainless pressure syringes... one with a 
steel plunger and Teflon seal threaded plunger... super syringes 
ing tip,....available in 20 l 
50 xl and 200 l capacities UP.1 .5 liters . . . automatic.dis. 
with each syringe tested for pensers for a syringe . . . ncl many 

repeatability. more. They are all described in our 
catalog. If you need a special syringe, 

On the right is our Carbon An write to the specialists, l-iamilton 

alyzer Syrin.ge.with ,a s Co , P0. Box I 003.Re.no,.NV S95 I 0, 

HAME7N 
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Eastman Organic Chemicals 

New Electrophoresis Reagent Sets 
We now offer four new sets of reagents 
for general uses in polyacrylamide gel 
electrophoresis. All four sets include 
illustrated manuals with an introduc- 
tion to electrophoresis, a step-by-step 
guide to gel preparation, and a bibli- 
ography. The four sets are: .. 

EASTMAN Standard Acrylamide 
Flectrophoresis Reagent Set. Contains 
acryl amide, N,N1-methylenebisacryl- 4x. ... . ..... 

amide, ammonium persulfate,  
TEMED, riboflavin, tracker dye, and 
stain. Whether you're a new user inter- 
ested in conventional polyacrylamide - 

gel electrophoresis, or teaching this 
separation technique, the set has all the 
reagents needed to prepare gels of van- 
ous characteristics. 

EASTMAN Solubilizable Gel Flectro- ... 

phoresis Reagent Set. Contains N,N1- 
diallyltartardiamide (DATDA) as the 
crosslinking agent for the preparation For counttng highly quenched samples Chemical write one of the laboratory 
of solubilizable acrylamide gels. Also consider EASTMAN Ready-to-Use II, supply distributors who carry our or- 
includes acrylamide, TEMED, am- Concentrate II, and Dry Blend II. 0th- ganic chemicals. 
monium persulfate, periodic acid, and er reagents for LSC include fluors, Circle No. 71 on Readers' Service Card 
tracker dye. Periodic acid dissolves the solvents, tissue solubilizer, and CO2 American Scientific and Chemical 
gels with relative ease and no viscous absorbers. Beckman Science Essentials Bioclinical Laboratories Inc. 
residue, for liquid scintillation count- To maintain consistently high qual- Brand-Nu Laboratories Inc. 
ing. ity, our chemicals are closely moni- Bryant Laboratory, Inc. 

EASTMAN SDS Flectrophoresis Re- tored and include actual-use tests un- Curtin Matheson Scientific 
Set. Includes sodium sul- der a variet of conditions. We mea- Fisher Scientific Company agent dodecyl y GAG Laboratories 

fate (SDS), acrylamide, bis, TEMED, sure fluorescence quantum yield, ab- Labproducts, Inc. 
ammonium persulfate, mercaptoetha- sorbance, absolute counting efficiency, Midland Scientific, Inc. 
nol, and stain for doing protein molec- and physical constants. North Strong Inc. Preiser Scientific 
ular weight determinations. Circle No. 70 on Readers' Service Card Sargent-Welch Scientific 
EASTMAN Flee tro p horesis Starter Free guide available. SciChemCo 
Reagent Set. Contains all reagents and If you do not already have a copy of Scientific & Industrsal Sales and our latest EASTMAN Organic Chemicals Service, Inc. materials in the other three sets neces- Catalog No 48 send us the coupon VWR Scientific 
sary for standard electrophoresis, SDS Ward's Natural Science Establishment, 
molecular weight determinations and below. To order any EASTMAN Organic Inc. 
subunit fractionization, and DATDA 
solubilizable gels. * * * * * * * * * * * * * * * 

Circle No. 69 on Readers' Service Card 
Scintillation-grade Chemicals Eastman Kodak Company 7-211 

Eastman Organic Chemicals Also now available: 33 scintillation- 
grade EASTMAN Organic Chemicals- * Dept. 41 2-L 
reagents to meet various needs and de- Rochester, N.Y. 14650 * i'd like to learn more about your products. Please send me 
gree of flexibility. information on: 

For example, if you wish to count *  JJ-59, EASTMAN Products for Liquid Scintillation Counting 
samples with low quench, EASTMAN D JJ-1 1, EASTMAN Reagents tor Acrylamide Gel 
Ready-to-Use I, Concentrate I, and *  Electrophoresis 0 
Dry Blend I should meet your needs. EASTMAN Organic Chemicals Catalog No.48 

* Name 

* Position 

Affiliation 
* 0 

Address 
0 

City State zip 
* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Weve just made the hIP 9830 
all-purpose computing system 

a better buy. 

For three years and more, the You'll get a lot of system accounts receivable, accounts or computer time. They can 
HP 9830 has been the back- versatility, too. Choose from payable, payroll, general easily and quickly write their 
bone of very versatile, low-cost an array of optional peripher- ledger, inventory, order pro- own programs using the 
computing systems-systems als, storage devices, software, cessing and financial report- 9830's English-like BASIC 
you could use wherever there ROMs and interfacing cards ing. Couple this with HP pro- language, and run them 
was a variety and multiplicity for either 9830. And the sys- grams for engineering, math wh never the need arises. 
of computing jobs to be done. tem can switch from one appli- and for data acquisition and The 9830 can also com- 
Now we've just made the sys- cation to another in no time at control, and the ease with municate with your compa- 
tem even more useful to all. Just plug in the devices you which programs can be writ- ny's central computer for re- 
even more people. need, load your program and ten by non-computer people, mote batch, time-share and 
Now: more memory for go-all without help from and you can appreciate why satellite operations, when not 
your money. improved computer experts. we call the 9830 "The all- performing stand-alone 
Announcing For small companies: a purpose system." applications. 
9830B-and a price reduc- total computing system. For departments in larger Learn more about our 
tion of about 30%" for the A 9830 computing system organizations: computing all-purpose system. 
9830A. By using the new could be all the computing independence. Because you ne d quick so- 
memory technology, the power a small company needs Within your department there lutions to all kinds of prob- 
9830B off rs twice the mem- -for research, design, pro- are all types of computing lems, we can deliver your 
ory of the largest 9830A for duction, marketing, account- applications-applications as system from any of 172 HP 
about the largest 9830A cost ing-you name it. Using the varied as quadratic equations offices around the world. Get 
before its price reduction. 9830's optional mass mem- and budget preparation; sta- more 9830 facts from the one 
That's like getting 16k bytes ory, random-access data tistical analysis and report nearest you; and the facts 
free. Then we built addi- bases can be created, includ- generation. With a 9830 com- about the 80 HP application 
tional function in to the 9830B ing a management infor- puting system, members of program packages, the variety 
-matrix manipulation and mation system built with your group have immediate of peripherals, the many other 
alphanumeric text and label- HP-supplied programs for access to computing power. options to help you increase 
ing capabilities. Choose either No waiting for programmers productivity. Or use this publi- 
the 9830B or the 9830A and cation's reader service card to 
you 11 get a lot more comput- get literature about the all- 
ing power for the price. purpose 9830. 

"Calculated on Domestic 
US. price only. 

HP Desktop Computing Systems put the power where the problems are. 

HEWLETTPACKARD 

Sales and service from 172 offices in 65 countries. 
P.O. Ba 301, La/a/and, Ca/a/ada 00037 

Pal ass/stance calL Wdshlngtan (301) 9486370, ChIcago (312) 6770400, 
At/an/a (404) 4344000, La. Angeles (213) 8771282, Ta/natO (416) 6789430 

Circle Na. 41 an Readers' Service Card 
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Experience the versatility of 

Here, in one superb instrument, are 
the optics you've come to expect in 
anything Nikon, but with additional, 
built-in, standard features that put 
Biophot in a class by itself. To use the 
Nikon Biophot is to experience 
technical excellence and performance 
capability you never thought possible 
in a microscope. 

The accessories necessary for 
Epi/Dia-fluorescence, Nomarski 
interference contrast, and other 
techniques are not simply added on - - - 

the entire microscope arm, with built-in 
optics, is changed. This guarantees  
precise centration of the optical axis. 

And, of course, there are incom- 
parable Nikon optics; Nikon 
chrome-free glass for unprecedented 
reduction of chromatic aberrations with 
multilayer integrated coatings that 
virtually eliminate internal reflections 
and glare. 

Objectives include a completely 
new series of parfocal plan achromats 
and plan apochromats. The correction 
of the objectives achieves resolving 
power very close to the theoretical limit 
for optical microscopes. 

Flexible in format, too. Biophot will 
accommodate all film formats from 
35mm to 4" x 5" including Polaroid. 

And photomicrograhs taken with 
Biophot are of startling quality with 
unmatched resolution, definition, and 
contrast. 

Indeed, Biophot has been designed - A 
with the most stringent, most exacting 
medical and biological research 
criteria in mind. 

But it must be experienced. 
For a demonstration, write: 
Saul Bernstein, Sales Manager, 
Scientific Instruments, 
Nikon Instrument Division, 
Ehrenreich Photo-Optical Industries, Inc., 

Stewart Avenue, (Nikon) Garden City, N.Y. 11530. Or call: (516) 248-5200. 

L YE Biophot. Seeing is believing. 
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The mouse with 
an elephants memory. 

CalComp is the leading memory of an elephant. high capacity device can cost so 
independent disk drive supplier. It can hold 6.4 million bits of little. 
We've had over 7 years information. It has 6 millisecond We have shipped over 15,000 
experience making large high track-to-track access time. And a floppy disk drives, so you know 
capacity units. The trick, for us, transfer rate of 500,000 bits per we can deliver them in O.E.M. 
was to squeeze this technology second. quantities. And we support our 
into a 16-pound box. customers with the CalComp 

At these prices1 you should get worldwide service network. 
Our new 142 Floppy Disk Drive. one for the house. 

Call or write California 
This is the latest in our You'd pay more for a good Computer Products, Inc., 

floppy disk line. Its dimensions- stereo set than you will for this SC-M7-76, 2411 West La Palma 
4.9 inches x 8.4 x 15- are not remarkable memory device. It's Avenue, Anaheim, California 
exactly mammoth, but it has the astounding that such a reliable, 92801. Telephone: (714) 821-2011. 
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Brki.km .ann. LETTERS periments involving cocultivation of known oncogenic viruses with primate 

Construction of Human Tumor viruses be immediately halted until the 
Viruses? safety of such experiments are extensive- 

3 A by-product of experiments that have LAWRENCE A. LOEB 
already been conducted in several labora- KENNETH D. TARTOF 

01.producing malignant diseases in humans. 770] Burholme Avenue, Fox Chase, 
anh ' tes tories may be new viruses capable of Institute for Cancer Research, .( Our concern has been initiated by a de- Philadelphia, Pennsylvania 19]]] 

for isoc ectric scription of the work of S. S. Kalter and 
his colleagues (1). It appears that an 

U extract derived from the cocultivation of 1. H. M. Schmeck, Jr., New York Times, 28 May 
cells containing a murine sarcoma virus 1976, p. A14. 
and cells persistently infected with a ha- 

pH2 tO boon type C RNA virus is capable of 
pHZ-4 producing tumors in dogs, marmosets, 

monkeys, and chimpanzees. Neither the Government Talk 
p14 3 8 murine virus (a mouse virus with an ex- 
pH 4$ ceptional efficiency for inducing "malig- I always enjoy Philip H. Abelson's 

.7.nant transformation" in culture) nor the editorials, but "More laws, more com- 
_____________________________ baboon virus alone is capable of causing plexity" (25 June, p. 1291) was a high- 

tumors in these animals. The production light. Abelson opens by quoting the in- 

p11 of malignant tumors in such a variety of scription on the front of the National Ar- primate species suggests the possibility chives building, "What is past is pro- 
P14 #'40 of creating viruses that are oncogenic logue." I add the story of the Washington 

for humans. Given the perilous conse- cabbie who was asked by his tourist pas- 
quences, we see no compensating scten- senger what that meant. He answered, 
tific justification for these experiments. "Lady, that's government talk for 'You 

We recognize that at present there is ain't seen nothin yet!' 
no conclusive evidence for a viral causa- So true. And so government of the peo- 
tion of any human malignancy. How- ple, by the lawyers, for the lawyers pro- 
ever, it has been clearly demonstrated in gresses to the end, described by T. S. 
all animal species so far examined that Eliot as coming ''not with a bang but a 
viruses manufactured in the laboratory whimper." 
can be oncogenic. It seems only reason- W. GRIERSON 
able to assume that humans may be simi- Agricultural Research and Education 
larly affected. Indeed, it is important to Center, Institute of Food and 

- , - make sure that current experiments do Agricultural Sciences, University 
not prove this assumption to be correct, of Florida, Post Office Box 1088, 

- /P Informed officials at the National Can- Lake Alfred 33850 
cer Institute have stated that the above 
experiments were carried out in appropri- 

Because they contain more ate facilities. We ask whether any facility 
amphoteres than. .9thr ampholytes, is adequate to meet the possibility, even The Ames Assay 
Brinkmann pHisolytes provide a wider if remote, of containing an artificially 
general pH range, from pH 2 to 10. created virus that is potentially a human The issues raised by Gina Ban Kolata 
pHisolytes are also available in eight tumor virus. (News and Comment, 18 June, p. 1215), 
individual pH ranges, eachwith a span Concern has been expressed in the Harry Rubin and Bruce N. Ames (Letters, 
of 2.pH units, from pH 2-4 to pH. 9-11.. scientific community about the safety of 23 Jan., p. 241), and Bridges (1) with re- 

pHisolytes are composed of 
amphoteres synthesized from aliphatic the construction of DNA's involving bac- spect to the use of microbial mutagenesis 
polyamines with primary, secondary . terial plasmids and segments of mamma- assays for detection of chemical carcino- 
and tertiary amines and guanidine han genomes. In this case, the danger gens invite further discussion. There is no 
groups. They range in molecular rests on the possibility of inadvertently question that the measurement of back- 
weight from 400 to 700 and are easily picking up and amplifying unwanted ge- mutation frequencies in certain bacterial 
separated from proteins by gel 
filtration techniques pHisolytes come netic information that might alter in strains has value as a component of 
in sterile vials of 25 ml; each batch is some way the natural bacterial flora in testing programs seeking to identify 
tested for buffering capacity and man and somehow be transmitted into substances potentially harmful to hu- 
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As one justification for the use of the Table 1. Carcinogenicity (Iball's index) (5)  C& a'1 caflG microbial assay for chemical and mutagenicity (revertants per nanomole) carcinogen (6) of polycyclic aromatic hydrocarbons. Mar- e- ..A 
__________________ e"' -e metals identification, Ames claims that "carcin- ginal activity is indicated by ?. jle. 

ogenicity and mutagenicity results for 
the polycyclic hydrocarbons show an ex- Carcino- Muta- .  

cellent correlation," although it is not Chemical genic- gen -   p . 0yywnta veX o 

genic show some While m' ny 71 2DithlbH ye- 6 10traC 
clear whether this correlation is qualita- 151 19 the an& enV-.   perhaPs theT tive or quantitative, or both. ? hl- oi heart > anthracene oppe rate carcinogens degree of muta- 3Methylcholanthrene 80 58 aTa . fXence activity in various test systems, Benzoajpyrene 75 121  joviS even a cursory examination of the quan- DibenzFa,h]anthracene 26 11 titative experimental data does not sup- BenzFa]anthracene port the proposed correlation (Table 1). Diben4a,cjanthracene ? 175 Chrysene ? 38 
A large number of studies subsequent to Benzo[e]pyrene 0 0.6 
Ibail's (2) have provided ample support 
for his ranking of aromatic hydrocarbon 
carcinogenicity. 

Moreover, if a group of direct-acting Table 2. Carcinogenicity (percentage of mice I S 0 
agents, which should not be influenced with tumors) and mutagenicity (revertants per I * * * * * *.** * * 
by the vagaries of metabolic activation, nanomole) (6) of direct-acting agents. 
are similarly considered, the absence of 

Dose Carcino- Muta- i 5 * A A a correlation is again evident (Table 2). Chemical genic- genic- 
Over and above the difficulties present- (mg)* ity ity 

ed by this lack of correlation between Dimethylcarbam- 5.0 70 0.04 
microbial mutageni Ity and rodent car- oyl chloride 
cinogenicity results is the conceptual 13-Propiolactone 0.73 60 4.1 Proprane sultone 0.3 42 6.6 problem in the overly simplified view of Diepoxybutane 1.1 17 
cancer induction as resulting from a o.i 14 0.12 
point mutation. While there is very likely GI ycidaldehyde 3.3 24 
a genetic component in the collection of 0.1 6 19 
diseases subsumed by the designation 65ubcutaneous injection in mice once weekly (7). * 0 I * 

cancer 3), the progressive and evolving 
nature of these diseases in humans, as 
well as in laboratory animals, appears to working at the interface between the lab- * ' * * 
be the factor of critical importance. Al- oratory and the public arena, and his 
though many chemical carcinogens may cautions regarding the carry-over to scien- 
exhibit mutagenic a Aivity in certain as- tific analysis of the less rigorous stan- 
say procedures, the mutational origin of dards of v' lidation acceptable in public 
cancers remains an unproven hypothe- forums are worthy of reflection. 
sis, with a substantial body of evidence The Ames assay will continue to be 
in support of other mechanisms 4). useful as one of a battery of first-step 

Finally, there is the matter of per- prescreens for chemical agents that may 
spective with respect to the design of have the potential for interacting with 
experiments. The salmonella strains cellular genomes. However, the implica- 
widely used for mutagenesis assays at tion that positive results in this microbial 
the present time have been constructed mutagenesis system will correspond to 
by genetic manipulation with the specific carcinogenicity in experimental animals 
goal of showing that chemicals that are or in humans does not appear, at present, 
carcinogenic in various mammalian test to be substantiated. 
systems will be mutagenic in these bac- ANDREW SIVAK 
teria. The conscious selection of those ArthurD. Little, Inc., 
strains whose response supports a pre- Acorn Park, 
conceived notion is self-fulfilling and not Cambridge, Massachusetts 02140 
a true test of correlation of the mutagenic References 
and carcinogenic action of chemicals. 

1. B. A. Bridges, Nature (London) 261, 195 (1976). While one can share the social concerns 2. Public Health Service, Survey of Compounds 
of most investigators with respect to the Which Hove Been Tested for Carcinogenic Activity (Public Health Service Pubi. 149, potential human risk from exposure to Government Printing Office, washington, D.C., 
chemicals in the environment, the means  19511971). A. G. Knudson,Am.J.Pothol. 77, 77(1974); M. to identify agents which exhibit biologi- Burnet, A Genetic Approach to Aging (wiley, cal activity (mutagenesis, carcinogen-  New York, i97a4),p. 127. 

H. C. Pitot,J. Nati. Cancer Inst. 53, 905 (1974); 
esis) and to establish mechanistic rela- 0. B. Pierce, Am. J. Pathol. 77, 103 (1974); B. Mints and K. lilmensee, Proc. Natl. Acad. Sd. 
tionships must remain unbiased. In a U.S.A. 72, 3585 (1975). 
Science editorial (30 Jan., p. 341), Alvin 5. J. Iball,Am.J. Cancer 35, 188 (1939). e s 6. J. McCann, E. Choi, E. Yamasaki, B. N. Ames, M. Weinberg considers the problem of Proc. Nail. Acad. Sd. U.S.A. 72, 5135 (1975). 
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New England Nuclear announces 
the labeling of fourteen suspected 
cancer-causing agents, available 
from stock. 

More are now in production. Your 
inqufry regarding other suspected 
carcinogens is welcomed. 

Dimethyihydrazine, N,N'-[methyl- 14C]- NIEC-706 
Dinitrosopiperazine, N,N'-Ii14C(U)]- NEC-700 
Ethyl-N-nitrosourea, N-[ethyl- 1- 14C]- NEC-694 
Methyl-AT-nitro-N-nitrosoguanidine, 

N-[methyl- 14C]- NEC- 705 
Methyl-N-nitroso-p-toluenesulionamide, 

N-[methyl- 14C]- NEC-282 
Methyl-N-nitrosourea, N-[methyl- 14C]- NEC-693 
Methyl-N-nitrosourea, N-[3H]- NET-408 
Nitrosodiethylamine, N-[ethyl- 1- 14C]- NEC- 702 
Nitroso-N,N-dimethylamine, N-U4C]- NEC-63 1 
Nitrosoethylmethylamine, N-[ethyl- 1- 14C]- NIEC-703 
Nitrosonomicotine, [pyrrolidine-2- 14C]- NEC-701 
Nitrosopiperidine, N-[2,6- 14C]- NIEC-698 
Nitrosoproline, N-[3,4,-3H(N)]- NET-525 
Nitrosopyrrolidine, N-[2,5,- 14C]- NEC-697 

, New England Nuclear 
549 Albany Street, Boston, Massachusetts 02118 
Customer Service 617-482-9595 

Canada: NEN Canada Ltd./ 2453 46th Avenue, Lachine, Ouebec, H7T3C9/ Tel: 514-636-4971 / Telex: 05-821808 
Europe: NEN Chemicals GmbH. D-6072 Drejeichenhain, w. Germany. Daimierstrasse 23/ Posttach 1240. Tel: (06103) 85034. 
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Athey implies that we can rely on fail- cepts of continuity and differentiability. 
ure brought about by the lack of genuine There were quite a few blunders. Ex- 

..1.TheSEIVI learning in the "real" world, after col- tremely bright people went astray, not 
doesn't.lie! lege, to motivate students to work hon- because the proofs were excessively 

It proves the estly at earning their degrees. Unfortu- long, but because, even though the con- 
superiority of Uni..PoreTM nately this does not square with what cepts were correctly defined on a formal I{rnembranes from Bio-RadII cheaters perceive are the rewards to be or verbal level, their ramifications were 

gained from cheating, nor with the cx- not yet understood on an intuitive level. 
The SEM rnicrograph on this page periences we all have had of seeing both The "standard" examples and counter- 
dramaticMly illustrates the superior- the ignorant and the unethical go on to examples with which we now stimulate 
ity of Uni-Pore polycarbo.nate mem- 
branes from Bio-Rad, compared to attain quite considerable success. and guide our imaginations had yet to be 
the Cellulose type In any event, let's not wait for future discovered. One hundred years later 

employers (or "life") to teach our stu- these concepts and theorems cause no 
677 dents an ethics lesson; it is part of our trouble at all; they form part of every 

'    - responsibility. So let's do our share, courseinadvancedcalculus. 

recognizing that it is regrettably much Perhaps the most famous "monster 
easier said than done. proof' in recent mathematics is the theo- 

AMITAI EszIoNI rem of Feit and Thompson (3), which 
Department of Sociology, Cohtmbia settled a fundamental problem about the 
University, New York 10027, and structure of finite groups. Their proof 
Center for Policy Research, inc., fills an entire issue of a journal. Yet this 

8 7 ;ji' 475 Riverside Drive, New York 10027 work has been assimilated without in- 
tellectual indigestion; on the contrary, 

0.4 Note the unifo.rm pores of the. the new ideas and techniques it in- 
pm Uni-Pore membrane. Almost troduced have caused group theory to 

as if they.were drilled. And note the 
smooth, flat, counte.r-like surface Understanding Mathematical Proofs: flourish. 
which provides the ideal specimen Conceptual Barriers The point is simply this: a human math- 
background for SEM and TEM anal- ematician does not attain an understand- 
ysis. It's a surface that will give you The article by Gina Ban Kolata ing of a proof merely by checking that all 
virtually 100% recovery. 

In.addition to these advan- "Mathematical proofs: The genesis of the individual steps have been strung 
tages, Uni-Pore.membranes offer su- reasonable doubt" (Research News, 4 together according to the rules. On the 
perior strength (you can bend them June, p. 989) is in some respects mislead- contrary, such detailed mechanical 
and fold them) and chemical/ther- ing. Since it has already inspired a New plodding is neither necessary nor suf- 
mal stability. Sizes;8.0 downto0.015 York Times editorial on the so-called ficient. What is crucial is to see through 
tm,indiscs13to293mm,plussheets "Crisis in mathematics" (1), a reply the technicalities to grasp the underlying 
and filter cartridges. 

Req.uest Bulletin 1036, which, seems warranted. Has mathematics in ideas and intuitions, which often can be 
in addition to fuliproduc.tdescrip fact become so complex that proofs are expressed concisely and even picto- 
tions and.prices, describes Un i-Pore often too long and involved to be proper- rially. Once the gestalt is perceived, the 
applications for virus purification and ly 
concentration, exfoliative cytology, understood by human beings? competent technician can fill in as much 
particulate analysis, chemotaxis and The specific case alluded to-recent formal detail as needed. Jacob Bro- 
many other uses work in "homotopy theory" by E. nowski (4), speaking of the work of John 

Thomas and R. Zahler-can be dis- von Neumann, has put it most beau- 
_______________ missed. Like other scientists, mathemati- tifully: "What is running through the 

cians sometimes make errors and dis- page is a clear intellectual line like a 
32nd & Griffin Avenue 

Richmond, california 94804 agree; the issue in question has now been tune, and all the heavy weight of equa- 
Phone.i415 234-4130 resolved (in favor of Thomas and Zahler) tions is simply the orchestration down in 

Also in: Rockville Centre, N.Y.; (Letters, 9 July, p. 98), and the amount of the bass." 
Mississauga, Ontario; London; time required was not especially long. PAUL R. CHERNOFF 

.Milan;M.unich; Sa.o Paulo Long proofs are hardly an innovation Department of Mathematics, 

in mathematics. It is easy to find exam- University of California, Berkeley 94720 
pies from the 19th century. In mathemati- 
cal astronomy, Delaunay's theory of the References 
moon's motion contained many enor- 1. New York Times,2 June 1976, p. A34. 

- (some fill whole folio 2. T. Hawkins, Lebesgue's Theory of Integration: 
mous equations Its Origins and Development (Univ. of wiscon- 
pages). It used to be said that one could sin Press, Madison, 1970). 

- 3. w. Feit and J. Thompson, Proc. Nati. Acad. check such an equation by measuring Sd. U.S.A. 48, 968 (i962);Pac. J. Math. 13, 775 
it-if over 18 inches long, it must be (1963). 

- 4. J. Bronowski, The Ascent of Man (Little, 
aeaaacasaaac - - wrong. Shanks spent years calculating pi Brown, Boston, 1973), p. 433. 

to 707 decimal places; after the advent of 
-' . computers it was found that his last 200 Erratum: in the letter "Kepone chronology" by Rudolph J. Jaeger (9 July, p. 94, column 3, paragraph digits were wrong. 3, line 9), the airborne Kepone concentration in the  K\1 \ mounted often But the intellectual barriers to be sur- Life Science Products plant measured by state of Virginia officials in July 1975 was erroneously given are more conceptual than as3mg/cn.5. The correct concentration was 3 mg/m'. 

computational. Hawkins (2) has written A portion of a sentence in the preceding paragraph 
was also erroneously omitted (line 14). The sentence 

an enlightening account of the struggles should have read, "A chronicity factor, calculated 
of some very distinguished 19th-century from these data, is the ratio of the single LD58 value divided by the LD58 value in repeatedly dosed 

Circle Na 76 an Readers' Service Card mathematicians with the "easy" con- animals." 

276 SCIENCE, VOL. 193 

Athey implies that we can rely on fail- cepts of continuity and differentiability. 
ure brought about by the lack of genuine There were quite a few blunders. Ex- 

..1.TheSEIVI learning in the "real" world, after col- tremely bright people went astray, not 
doesn't.lie! lege, to motivate students to work hon- because the proofs were excessively 

It proves the estly at earning their degrees. Unfortu- long, but because, even though the con- 
superiority of Uni..PoreTM nately this does not square with what cepts were correctly defined on a formal I{rnembranes from Bio-RadII cheaters perceive are the rewards to be or verbal level, their ramifications were 

gained from cheating, nor with the cx- not yet understood on an intuitive level. 
The SEM rnicrograph on this page periences we all have had of seeing both The "standard" examples and counter- 
dramaticMly illustrates the superior- the ignorant and the unethical go on to examples with which we now stimulate 
ity of Uni-Pore polycarbo.nate mem- 
branes from Bio-Rad, compared to attain quite considerable success. and guide our imaginations had yet to be 
the Cellulose type In any event, let's not wait for future discovered. One hundred years later 

employers (or "life") to teach our stu- these concepts and theorems cause no 
677 dents an ethics lesson; it is part of our trouble at all; they form part of every 

'    - responsibility. So let's do our share, courseinadvancedcalculus. 

recognizing that it is regrettably much Perhaps the most famous "monster 
easier said than done. proof' in recent mathematics is the theo- 

AMITAI EszIoNI rem of Feit and Thompson (3), which 
Department of Sociology, Cohtmbia settled a fundamental problem about the 
University, New York 10027, and structure of finite groups. Their proof 
Center for Policy Research, inc., fills an entire issue of a journal. Yet this 

8 7 ;ji' 475 Riverside Drive, New York 10027 work has been assimilated without in- 
tellectual indigestion; on the contrary, 

0.4 Note the unifo.rm pores of the. the new ideas and techniques it in- 
pm Uni-Pore membrane. Almost troduced have caused group theory to 

as if they.were drilled. And note the 
smooth, flat, counte.r-like surface Understanding Mathematical Proofs: flourish. 
which provides the ideal specimen Conceptual Barriers The point is simply this: a human math- 
background for SEM and TEM anal- ematician does not attain an understand- 
ysis. It's a surface that will give you The article by Gina Ban Kolata ing of a proof merely by checking that all 
virtually 100% recovery. 

In.addition to these advan- "Mathematical proofs: The genesis of the individual steps have been strung 
tages, Uni-Pore.membranes offer su- reasonable doubt" (Research News, 4 together according to the rules. On the 
perior strength (you can bend them June, p. 989) is in some respects mislead- contrary, such detailed mechanical 
and fold them) and chemical/ther- ing. Since it has already inspired a New plodding is neither necessary nor suf- 
mal stability. Sizes;8.0 downto0.015 York Times editorial on the so-called ficient. What is crucial is to see through 
tm,indiscs13to293mm,plussheets "Crisis in mathematics" (1), a reply the technicalities to grasp the underlying 
and filter cartridges. 

Req.uest Bulletin 1036, which, seems warranted. Has mathematics in ideas and intuitions, which often can be 
in addition to fuliproduc.tdescrip fact become so complex that proofs are expressed concisely and even picto- 
tions and.prices, describes Un i-Pore often too long and involved to be proper- rially. Once the gestalt is perceived, the 
applications for virus purification and ly 
concentration, exfoliative cytology, understood by human beings? competent technician can fill in as much 
particulate analysis, chemotaxis and The specific case alluded to-recent formal detail as needed. Jacob Bro- 
many other uses work in "homotopy theory" by E. nowski (4), speaking of the work of John 

Thomas and R. Zahler-can be dis- von Neumann, has put it most beau- 
_______________ missed. Like other scientists, mathemati- tifully: "What is running through the 

cians sometimes make errors and dis- page is a clear intellectual line like a 
32nd & Griffin Avenue 

Richmond, california 94804 agree; the issue in question has now been tune, and all the heavy weight of equa- 
Phone.i415 234-4130 resolved (in favor of Thomas and Zahler) tions is simply the orchestration down in 

Also in: Rockville Centre, N.Y.; (Letters, 9 July, p. 98), and the amount of the bass." 
Mississauga, Ontario; London; time required was not especially long. PAUL R. CHERNOFF 

.Milan;M.unich; Sa.o Paulo Long proofs are hardly an innovation Department of Mathematics, 

in mathematics. It is easy to find exam- University of California, Berkeley 94720 
pies from the 19th century. In mathemati- 
cal astronomy, Delaunay's theory of the References 
moon's motion contained many enor- 1. New York Times,2 June 1976, p. A34. 

- (some fill whole folio 2. T. Hawkins, Lebesgue's Theory of Integration: 
mous equations Its Origins and Development (Univ. of wiscon- 
pages). It used to be said that one could sin Press, Madison, 1970). 

- 3. w. Feit and J. Thompson, Proc. Nati. Acad. check such an equation by measuring Sd. U.S.A. 48, 968 (i962);Pac. J. Math. 13, 775 
it-if over 18 inches long, it must be (1963). 

- 4. J. Bronowski, The Ascent of Man (Little, 
aeaaacasaaac - - wrong. Shanks spent years calculating pi Brown, Boston, 1973), p. 433. 

to 707 decimal places; after the advent of 
-' . computers it was found that his last 200 Erratum: in the letter "Kepone chronology" by Rudolph J. Jaeger (9 July, p. 94, column 3, paragraph digits were wrong. 3, line 9), the airborne Kepone concentration in the  K\1 \ mounted often But the intellectual barriers to be sur- Life Science Products plant measured by state of Virginia officials in July 1975 was erroneously given are more conceptual than as3mg/cn.5. The correct concentration was 3 mg/m'. 

computational. Hawkins (2) has written A portion of a sentence in the preceding paragraph 
was also erroneously omitted (line 14). The sentence 

an enlightening account of the struggles should have read, "A chronicity factor, calculated 
of some very distinguished 19th-century from these data, is the ratio of the single LD58 value divided by the LD58 value in repeatedly dosed 

Circle Na 76 an Readers' Service Card mathematicians with the "easy" con- animals." 

276 SCIENCE, VOL. 193 

Athey implies that we can rely on fail- cepts of continuity and differentiability. 
ure brought about by the lack of genuine There were quite a few blunders. Ex- 

..1.TheSEIVI learning in the "real" world, after col- tremely bright people went astray, not 
doesn't.lie! lege, to motivate students to work hon- because the proofs were excessively 

It proves the estly at earning their degrees. Unfortu- long, but because, even though the con- 
superiority of Uni..PoreTM nately this does not square with what cepts were correctly defined on a formal I{rnembranes from Bio-RadII cheaters perceive are the rewards to be or verbal level, their ramifications were 

gained from cheating, nor with the cx- not yet understood on an intuitive level. 
The SEM rnicrograph on this page periences we all have had of seeing both The "standard" examples and counter- 
dramaticMly illustrates the superior- the ignorant and the unethical go on to examples with which we now stimulate 
ity of Uni-Pore polycarbo.nate mem- 
branes from Bio-Rad, compared to attain quite considerable success. and guide our imaginations had yet to be 
the Cellulose type In any event, let's not wait for future discovered. One hundred years later 

employers (or "life") to teach our stu- these concepts and theorems cause no 
677 dents an ethics lesson; it is part of our trouble at all; they form part of every 

'    - responsibility. So let's do our share, courseinadvancedcalculus. 

recognizing that it is regrettably much Perhaps the most famous "monster 
easier said than done. proof' in recent mathematics is the theo- 

AMITAI EszIoNI rem of Feit and Thompson (3), which 
Department of Sociology, Cohtmbia settled a fundamental problem about the 
University, New York 10027, and structure of finite groups. Their proof 
Center for Policy Research, inc., fills an entire issue of a journal. Yet this 

8 7 ;ji' 475 Riverside Drive, New York 10027 work has been assimilated without in- 
tellectual indigestion; on the contrary, 

0.4 Note the unifo.rm pores of the. the new ideas and techniques it in- 
pm Uni-Pore membrane. Almost troduced have caused group theory to 

as if they.were drilled. And note the 
smooth, flat, counte.r-like surface Understanding Mathematical Proofs: flourish. 
which provides the ideal specimen Conceptual Barriers The point is simply this: a human math- 
background for SEM and TEM anal- ematician does not attain an understand- 
ysis. It's a surface that will give you The article by Gina Ban Kolata ing of a proof merely by checking that all 
virtually 100% recovery. 

In.addition to these advan- "Mathematical proofs: The genesis of the individual steps have been strung 
tages, Uni-Pore.membranes offer su- reasonable doubt" (Research News, 4 together according to the rules. On the 
perior strength (you can bend them June, p. 989) is in some respects mislead- contrary, such detailed mechanical 
and fold them) and chemical/ther- ing. Since it has already inspired a New plodding is neither necessary nor suf- 
mal stability. Sizes;8.0 downto0.015 York Times editorial on the so-called ficient. What is crucial is to see through 
tm,indiscs13to293mm,plussheets "Crisis in mathematics" (1), a reply the technicalities to grasp the underlying 
and filter cartridges. 

Req.uest Bulletin 1036, which, seems warranted. Has mathematics in ideas and intuitions, which often can be 
in addition to fuliproduc.tdescrip fact become so complex that proofs are expressed concisely and even picto- 
tions and.prices, describes Un i-Pore often too long and involved to be proper- rially. Once the gestalt is perceived, the 
applications for virus purification and ly 
concentration, exfoliative cytology, understood by human beings? competent technician can fill in as much 
particulate analysis, chemotaxis and The specific case alluded to-recent formal detail as needed. Jacob Bro- 
many other uses work in "homotopy theory" by E. nowski (4), speaking of the work of John 

Thomas and R. Zahler-can be dis- von Neumann, has put it most beau- 
_______________ missed. Like other scientists, mathemati- tifully: "What is running through the 

cians sometimes make errors and dis- page is a clear intellectual line like a 
32nd & Griffin Avenue 

Richmond, california 94804 agree; the issue in question has now been tune, and all the heavy weight of equa- 
Phone.i415 234-4130 resolved (in favor of Thomas and Zahler) tions is simply the orchestration down in 

Also in: Rockville Centre, N.Y.; (Letters, 9 July, p. 98), and the amount of the bass." 
Mississauga, Ontario; London; time required was not especially long. PAUL R. CHERNOFF 

.Milan;M.unich; Sa.o Paulo Long proofs are hardly an innovation Department of Mathematics, 

in mathematics. It is easy to find exam- University of California, Berkeley 94720 
pies from the 19th century. In mathemati- 
cal astronomy, Delaunay's theory of the References 
moon's motion contained many enor- 1. New York Times,2 June 1976, p. A34. 

- (some fill whole folio 2. T. Hawkins, Lebesgue's Theory of Integration: 
mous equations Its Origins and Development (Univ. of wiscon- 
pages). It used to be said that one could sin Press, Madison, 1970). 

- 3. w. Feit and J. Thompson, Proc. Nati. Acad. check such an equation by measuring Sd. U.S.A. 48, 968 (i962);Pac. J. Math. 13, 775 
it-if over 18 inches long, it must be (1963). 

- 4. J. Bronowski, The Ascent of Man (Little, 
aeaaacasaaac - - wrong. Shanks spent years calculating pi Brown, Boston, 1973), p. 433. 

to 707 decimal places; after the advent of 
-' . computers it was found that his last 200 Erratum: in the letter "Kepone chronology" by Rudolph J. Jaeger (9 July, p. 94, column 3, paragraph digits were wrong. 3, line 9), the airborne Kepone concentration in the  K\1 \ mounted often But the intellectual barriers to be sur- Life Science Products plant measured by state of Virginia officials in July 1975 was erroneously given are more conceptual than as3mg/cn.5. The correct concentration was 3 mg/m'. 

computational. Hawkins (2) has written A portion of a sentence in the preceding paragraph 
was also erroneously omitted (line 14). The sentence 

an enlightening account of the struggles should have read, "A chronicity factor, calculated 
of some very distinguished 19th-century from these data, is the ratio of the single LD58 value divided by the LD58 value in repeatedly dosed 

Circle Na 76 an Readers' Service Card mathematicians with the "easy" con- animals." 

276 SCIENCE, VOL. 193 

Athey implies that we can rely on fail- cepts of continuity and differentiability. 
ure brought about by the lack of genuine There were quite a few blunders. Ex- 

..1.TheSEIVI learning in the "real" world, after col- tremely bright people went astray, not 
doesn't.lie! lege, to motivate students to work hon- because the proofs were excessively 

It proves the estly at earning their degrees. Unfortu- long, but because, even though the con- 
superiority of Uni..PoreTM nately this does not square with what cepts were correctly defined on a formal I{rnembranes from Bio-RadII cheaters perceive are the rewards to be or verbal level, their ramifications were 

gained from cheating, nor with the cx- not yet understood on an intuitive level. 
The SEM rnicrograph on this page periences we all have had of seeing both The "standard" examples and counter- 
dramaticMly illustrates the superior- the ignorant and the unethical go on to examples with which we now stimulate 
ity of Uni-Pore polycarbo.nate mem- 
branes from Bio-Rad, compared to attain quite considerable success. and guide our imaginations had yet to be 
the Cellulose type In any event, let's not wait for future discovered. One hundred years later 

employers (or "life") to teach our stu- these concepts and theorems cause no 
677 dents an ethics lesson; it is part of our trouble at all; they form part of every 

'    - responsibility. So let's do our share, courseinadvancedcalculus. 

recognizing that it is regrettably much Perhaps the most famous "monster 
easier said than done. proof' in recent mathematics is the theo- 

AMITAI EszIoNI rem of Feit and Thompson (3), which 
Department of Sociology, Cohtmbia settled a fundamental problem about the 
University, New York 10027, and structure of finite groups. Their proof 
Center for Policy Research, inc., fills an entire issue of a journal. Yet this 

8 7 ;ji' 475 Riverside Drive, New York 10027 work has been assimilated without in- 
tellectual indigestion; on the contrary, 

0.4 Note the unifo.rm pores of the. the new ideas and techniques it in- 
pm Uni-Pore membrane. Almost troduced have caused group theory to 

as if they.were drilled. And note the 
smooth, flat, counte.r-like surface Understanding Mathematical Proofs: flourish. 
which provides the ideal specimen Conceptual Barriers The point is simply this: a human math- 
background for SEM and TEM anal- ematician does not attain an understand- 
ysis. It's a surface that will give you The article by Gina Ban Kolata ing of a proof merely by checking that all 
virtually 100% recovery. 

In.addition to these advan- "Mathematical proofs: The genesis of the individual steps have been strung 
tages, Uni-Pore.membranes offer su- reasonable doubt" (Research News, 4 together according to the rules. On the 
perior strength (you can bend them June, p. 989) is in some respects mislead- contrary, such detailed mechanical 
and fold them) and chemical/ther- ing. Since it has already inspired a New plodding is neither necessary nor suf- 
mal stability. Sizes;8.0 downto0.015 York Times editorial on the so-called ficient. What is crucial is to see through 
tm,indiscs13to293mm,plussheets "Crisis in mathematics" (1), a reply the technicalities to grasp the underlying 
and filter cartridges. 

Req.uest Bulletin 1036, which, seems warranted. Has mathematics in ideas and intuitions, which often can be 
in addition to fuliproduc.tdescrip fact become so complex that proofs are expressed concisely and even picto- 
tions and.prices, describes Un i-Pore often too long and involved to be proper- rially. Once the gestalt is perceived, the 
applications for virus purification and ly 
concentration, exfoliative cytology, understood by human beings? competent technician can fill in as much 
particulate analysis, chemotaxis and The specific case alluded to-recent formal detail as needed. Jacob Bro- 
many other uses work in "homotopy theory" by E. nowski (4), speaking of the work of John 

Thomas and R. Zahler-can be dis- von Neumann, has put it most beau- 
_______________ missed. Like other scientists, mathemati- tifully: "What is running through the 

cians sometimes make errors and dis- page is a clear intellectual line like a 
32nd & Griffin Avenue 

Richmond, california 94804 agree; the issue in question has now been tune, and all the heavy weight of equa- 
Phone.i415 234-4130 resolved (in favor of Thomas and Zahler) tions is simply the orchestration down in 

Also in: Rockville Centre, N.Y.; (Letters, 9 July, p. 98), and the amount of the bass." 
Mississauga, Ontario; London; time required was not especially long. PAUL R. CHERNOFF 

.Milan;M.unich; Sa.o Paulo Long proofs are hardly an innovation Department of Mathematics, 

in mathematics. It is easy to find exam- University of California, Berkeley 94720 
pies from the 19th century. In mathemati- 
cal astronomy, Delaunay's theory of the References 
moon's motion contained many enor- 1. New York Times,2 June 1976, p. A34. 

- (some fill whole folio 2. T. Hawkins, Lebesgue's Theory of Integration: 
mous equations Its Origins and Development (Univ. of wiscon- 
pages). It used to be said that one could sin Press, Madison, 1970). 

- 3. w. Feit and J. Thompson, Proc. Nati. Acad. check such an equation by measuring Sd. U.S.A. 48, 968 (i962);Pac. J. Math. 13, 775 
it-if over 18 inches long, it must be (1963). 

- 4. J. Bronowski, The Ascent of Man (Little, 
aeaaacasaaac - - wrong. Shanks spent years calculating pi Brown, Boston, 1973), p. 433. 

to 707 decimal places; after the advent of 
-' . computers it was found that his last 200 Erratum: in the letter "Kepone chronology" by Rudolph J. Jaeger (9 July, p. 94, column 3, paragraph digits were wrong. 3, line 9), the airborne Kepone concentration in the  K\1 \ mounted often But the intellectual barriers to be sur- Life Science Products plant measured by state of Virginia officials in July 1975 was erroneously given are more conceptual than as3mg/cn.5. The correct concentration was 3 mg/m'. 

computational. Hawkins (2) has written A portion of a sentence in the preceding paragraph 
was also erroneously omitted (line 14). The sentence 

an enlightening account of the struggles should have read, "A chronicity factor, calculated 
of some very distinguished 19th-century from these data, is the ratio of the single LD58 value divided by the LD58 value in repeatedly dosed 

Circle Na 76 an Readers' Service Card mathematicians with the "easy" con- animals." 

276 SCIENCE, VOL. 193 



Graphics good enough 
for research... 

now is priced right for 
the classroom. 
The 4006-1 from Tektronix: laboratory, frames. Our new Interactive Graphing 
time machine, testing ground.., all Software Package lets anyone graph 
for the price of alphanumerics, with conversational ease. You get plug- 

don't always suffice. Very to-plug peripheral options like the 4631 Words alone Hard Copy Unit that serves up to four 
often the subject demands a graphic 
demonstration. Tektronix' affordable terminals; or the 4923 Digital Cartridge 
new 4006-1 lets you evolve to computer- Tape Recorder that takes program 
aided Graphics demonstration right in storage off-line. And you get Tektronix' 
the classroom. It's the same high-reso- reputation for research equipment, 
lution Graphics on-campus research educational expertise, and worldwide 
has relied on for years. maintenance support. 
Unlike mere graphing terminals, the Single unit price: $2995, with generous 
4006-1 offers enough information quantity discounts. Ask your local 
densityto take your students into Tektronix Sales Engineer howyour 
dynamic, 3-dimensional detail. Enough discipline fits into the picture. Or write, 
to let them experiment with the proper- Tektronix, Inc. 
ties of lethal radiation. To observe Information Display Group 
genetic mutations over generations. To P.O. Box 500 
test architectural structures against Beaverton, Oregon 97077 
stress and strain. They can change 
parametQrs at will, or translate massive 
printouts into conceptual graphs. TEKTRONIX? 
It's a package that assures maximum 
flexibility: our proven interfacing and 
software connect with virtually all main- 

23 JULY 1976 Circle Na. 64 on Readers' Service Card 277 



Circle No. 32 an Readers' Service Card 
4 

f 
 .ccc Zccc 

c 

cL 



23 July 1976, Volume 193, Number 4250 SC I E  

AMERICAN ASSOCIATION FOR Glamorous Nuclear Fusion 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the pre- Viewed from a distance, energy from the fusion of light nuclei is a glam- 

sentation and discussion of important issues related to orous concept. Advocates have talked of obtaining unlimited amounts of 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by cheap, clean energy from the virtually inexhaustible deuterium of the 
publishing only material on which a consensus has be en oceans. But looked at closely, deuterium fusion is far from practical applica- 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and hook re- tion; if achieved it will be costly, and it will create large quantities of radio- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the active substances. 
AAAS or the institutions with which the authors are affil- The radioactivity associated with fusion arises when neutrons produced 
iated. by the reaction of deuterium with deuterium or tritium collide with wall and 

Editorial Board structural materials. In the generation of a given amount of energy consid- 
1976 erably more neutrons are produced by fusion than-by fission. This is true 

ALFRED B. BROWN FRANK PRESS 
JAMES F. CROW FRANK W. PUTNAM whether the fusion occurs in a magnetically confined plasma or is induced 
HANS LANDSIIERG MAXINE SINGER by lasers. Thus, shortly after a fusion device begins to generate energy in 
EDWARD NEY ARTHUR M. SQUIRES substantial amounts, the inner walls will become so radioactive as to pre- 

1977 
WARD GooDENoUGH DONALD KENNEDY vent direct contact by workmen. With more lengthy exposures a radioactive 
CLIFFORD GROBSTEIN NEAL E. MILLER waste disposal problem will ensue. 
H. S. GUTOWSKY RAYMOND H. THOMPSON Neutrons undergo many nuclear collisions before they are absorbed. 
N. BRUCE HANNAv 

Editorial Sff These encounters damage the crystalline structure of solids. In a practical 
Editor fusion device each atom of the containing inner wall would be drastically 

PHILIP H. ABELSON displaced many times a year. Moreover, the very fast neutrons from deute- 
Publisher Business Manager rium-tritium reactions create hydrogen and helium within lattice structures, 
WILLIAM D. CAREY HANS NUSSBAUM leading to embrittlement. These damaging radiation effects would be likely 

Managing Editor: ROBERT V. ORMES to necessitate replacement of highly radioactive materials, requiring the use 
Assistant Editors: ELLEN B. MURPHY, JOHN B. of complicated remotely controlled equipment. 

RINGLE 

Assistant to the Editors: RICHARD SEMIKLOSE To obtain a useful rate of fusion in the easiest case-deuterium plus tri- 
News and Comment: JOHN WALSH, Editor; PHILIP M. tium-energies of 10 kiloelectron volts, corresponding to 100,000,0000C, are 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, required. The fusion device that is currently receiving most funding is the 
CONSTANCE HOLDEN, DEBORAH SHAFLEY, NICHOLAS tokamak. This machine employs magnetic confinement to keep the hot 
WADE. Editorial Assistant, SCHERRAINE MACK 

Research News: ALLEN L. HAMMOND, WILLIAM D. plasma away from metal walls. To achieve production of practical amounts of 
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CALL A BAILAN?CONEERENCE. - 
Single-viewing image quality for up to You can build the Balplan Conference Microscope from 
5 people -. simultaneously. your present Balplan or purchase a new Balplan with up to 

five viewing heads. These are available in 30' and 450 

A Balplan conference is a unique experience in consul- inclined binocular, 3Q0 inclined monocular, and 3Q0 in 
tation and instruction. Now, for the first time, up to five dined triocular (for photoinicrography) units. All viewing 
people can simultaneously see the same high quality im- heads are interchangeable and rotate a full 360'. If you 
age with one microscope. Efficiency, accuracy, and un- wish, you may start with a dual-viewing Balpian micro 
derstanding are all improved with the Balplan Conference scope and later add up to three more viewing heads. 
Microscope, the logical extension of the Balplan modular The modular construction of the Balplan system per 
line mits you to change your instrument to meet your needs 

The new Balplan Conference Microscope starts as the without sacrificing image quality. You see better and more 
basic single-viewing Baiplan and adds as many as four because of Balplan's flat-field, infinity-corrected optical 
additional viewing heads and a camera station. Each view- system. And you don't sacrifice photornicrographic capa 
er has his or her own focusing control An illuminated bility by adding additional viewing heads. 
movable pointer is visible to all, facilitating easy discus- The new Balplan Conference Microscope-another in 
sion of a specific specimen feature. And there is no loss novative change in microscopy from Bausch & Lomb you 
of detail through diffuse, projected images and, of course, can't afford to miss. See for yourself. Write for a free cata 
no need for a darkened room log and free demonstration - . . there's no obligation 

  s- " 

Write to Bausch & Lomb, Scientific Optical Products Division, 20707 North Goodman St., Rochester, N.Y. 14602. 



N EW I RAPID MOLECULAR WEIGHT 
OF BIOPOLYMERS * Microsamples 

* Easy Clarification * Absolute Calibration 

Chromatix, world leader in tunable lasers, characteristics of laser illumination to 
announces the KMX-6, a unique instrument overcome the classical problems encoun- 
with absolute calibration that permits rapid tered with light scattering measurements. 
direct measurement of molecular weight. In particular, the excellent sensitivity of the 
The KMX-6 is a low-angle light scattering KMX-6 allows the use of very small and 
photometer which may be used with a dilute samples. Also, requirements for 
variety of flow, mixing, or microsample cells. sample clarification are greatly relaxed due 
The rapid direct measurement capability of to the extremely small volume illuminated 
the KMX-6 not only permits determination by the laser. 
of molecular weight on pure liquids and Capability of the KMX-6 covers 
solutions, but also allows real-time molecular weights from 1000 to 3 x 109. 
measurement of molecular weight changes Applications extend to a wide variety of 
in kinetic systems as well. areas, including biochemistry, photochem- 

Revolutionary in design, the istry, immunology, pharmacology, polymers, 
Chromatix KMX-6 capitalizes on the spatial elastomers, and foods 

See the Chromatix KMX-6 demonstrated at: IEhramahxl 
____________________________ American Chemical Society National Meeting, 
1145 Terra Bella Avenue Central: 5109 Brown et. San Francisco, August 29-September 3, 1976 
Mountain View, CA 94043 Skokie, IL 60076 
Phone (415) 969-1070 Phone: (312) 679-4006 
Telex 910-379-6440 In Europe 
East 15 Potter Street 06903 Neckargemund 2 
Haddonfield, NJ 08033 unterestrasse 45a 
Phone (609) 795-5631 west Germany 

Phone: (06223) 7061 /62 
Telex: 461691 
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The litilest 
toploader. 

Indeed, it's the littlest toploader on this planet, 
the new Fisher Model 200. Measures just 6"x9"x3"H. 
Weighs in (barely) at 5 pounds. Goes and works any- 
where there's electricity. Fits into a briefcase. 

And, if the size isn't news enough - how about this 
price? - $695. 

Beyond price and size, Model 200 brings you simple 
touch-bar operation with instant, automatic taring. 

There's no set-up fuss. No dials. Simply turn it on, 
touch the tare bar, and weigh. Answer appears in 
3 seconds on readout - large V2" digits, easy to 
read in any kind of light. 

For the folks who want specifications, con- 
sider these: accuracy ?0.01g; reproduc- 
ibility 0.005g; sensitivity and readability 
OGig; and capacity 200g. 

Send for detailed information on 
today's littlest and most econom- 
ical toploader. 

Fisher Scientific Company 
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Thousands have depended upon AAAS 
Science Books and Films as a quick, 
reliable source for the evalution of the 
latest science books. Now even more 
information is available in this new, 
expanded publication offered by the 
American Association for the 
Advancement of Science. In addition to 
book reviews, you can read reviews of the 
new science education films produced 
each year by commercial firms, 

K NOW ABOUT / universities, and government agencies - 

over 250 new science films are reviewed 

each year. 

A quarterly, AAAS Science Books and 
Films reviews approximately 1,000 new 
science books and more science films 
than any other publication. Using this 

FILMS? single selection tool, you will find good 
science information sources for viewers 
(and readers) at all levels - kindergarten 
through college. 

the best sourcefor seleiweflim re views 
Think about this. SB&F not only saves you 
valuable time. It can save actual cash, if 
you are now choosing science materials 
without adequate guidance. SB&F can 
easily save you more than the 
subscription costs each year 
($16.00/year; $280012 years). Why not 

subscribe today? 

 AAAS Science Books & Films sounds valuable to me. 

Please enter my one-year subscription for SB&F now. 
LI $15.00 for AAAS members. LII ($26.00 / 2 yr.) LI $16.00 for nonmembers. LI ($28.00 / 2 yr.) 

W U Check enclosed. (Make payable to A.A.A.S.) 0 Please bill me. 

Name & Title _____________________________________________________________________ 

 Institution ____________________________________________________________________________ 

W Address __________________________________________________________________________ 
O I city State Zip 

American Association for the Advancement of Science 
U. Attn: Keith Rath, Dept. NA-i 

0 1515 Massachusetts Avenue, NW. Washington, D.C. 20005 
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Now all the fantastic 
B. Braun Homogenizers 
are here... including 
the Maulerl 

BRAUN-SONIC 1510. 
The most versatile of K 

the B. Braun Homogen- ( - y 
izers. This ultrasound 

unit provides gentle to 
super-efficient action. 

An extremely low or 
high power level can B. BRAUN CELL 

be brought to bear on HOMOGENIZER MSK. 
your sample with pre- The "Mauler" handles 

cise wattmeter control. the toughest kinds of 
Cell disruption, extrac- disruption or extraction 

tion, emulsification or with ease. Uses 
homogenization is ex-centric orbiting 

accomplished by motion with flask con- 
cavitation. taming glass beads and 

medium. Disrupts sus- 
pended yeast enzymes, 

- . S bacterial cells 800/0 to 
99% in a minute ortwo. 

B. BRAUN POTTER S. 
A motorized, speed- 

monitored Potter- 
Elvehjem system that B. BRAUN MIKRO 

allows gentle disinte- . DISMEMBRATOR. 
gration of soft samples. , Very efficient lateral 
It self-adjusts its speed -- shaking motion at high 

to compensate for  -- speeds, together with 
excessive drag on high gravity steel balls, 

pestle and vial, - - disrupts most any sam- 
and flashes overload , e pIe rapidly. Especially 

condition to operator. designed for small 
Saves time, assures samples and fast 

reproducibility, processing. 

Now there are four precision B. Braun instruments standards for excellence in Europe for a number of 
for disruption, extraction, emulsification, and years.. - now they're here. Write for our brochures! 

homogenization. Three mechanical Homogenizers 
and one ultrasound Homogenizer make it a simple For more details contact: 

matter to match the instrument to your research 
work. B. BRAUN 

All four instruments employ different operating INSTRUMENTS 

principles, but all have three traits in common- 
sample cooling capability, high efficiency and re- 805 Grandview Drive 

producible results. All four instruments have set South San Francisco, CA 94080/Phone (415) 589-9217 
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Solutions and Answers-The New 1080 Series 
High Performance Liquid Chromatographs 

the system insensitive to column back- 
pressure, solvent viscosity, and solvent 
compressibility. 

The variable volume injector remains 
in the solvent flow path at all times 
except when it is loading a sample. This 
constant flushing ensures sample-to- 
sample cleanliness. It consumes only the 
amount of sample actually injected and 

..  injects at full column pressure without 
- flow interruption. 

  A single wavelength UV detector with 
excellent sensitivity, noise, and drift 

I characteristics is standard. Other de- 
tectors may also be connected. 

The unifying element for the entire 
1080 is the digital microprocessor which 
interprets your instructions, issues the 
necessary internal commands to the 
various parts of the instrument, moni- 
tors and controls performance, inte- 
grates the chromatogram (and it's a 
very sophisticated integrator) and cal- 

- that all parts of the instrument are 
culates the final report. It also checks 
operating properly. A vapor sensor in 
the column compartment, keyboard- 

It's often said that the current state of according to the method (area % settable upper and lower pressure limits 
the art in liquid chromatography is normalization with response factors, and temperature limits, waste reservoir 
comparable to that of gas chroma- external standard, internal standard) level sensors, and visual and audible 
tography 10 years ago. The gap has and calibration you specify, and a alarm signals with automatic correc- 
been narrowed appreciably by the concise list of all instrument settings tive action where appropriate, all con- 
introduction of Hewlett-Packard's 1080 for your records tribute to safe operation. 
Series High Performance Liquid Chro- Tb most* single element in For further information please use 
matographs which combine significant e important F 
advances in LC techniques with the an LC is the solvent preparation and the Reply Card. 
latest in microcomputer technology to transport system. The 1080 uses a  
yield a new level of performance and combination of heat and vacuum to 
ease of operation. degas solvents, plus temperature-con- (73 (7 $73jJ 73 

Operation is simplified to these 4 trolled solvent reservbirs and an inert 
steps: gas purge to prevent reabsorption. A Summer 1976 
* Enter all instrument settings (in- dual head reciprocating pump with separately adjustable delivery volumes New High Performance cluding solvent flows and gradient creates the desired isocratic composi- Liquid Chromatographs 

specifications) through the control tion, while the flow rates are time Drug Control at the Olympics 
keyboard programmable for gradient, flow or Mass Spectrometry and 

* Set the variable volume injector (10 combined programs. Stainless steel dia- Trace Organics 
to 200 microliters) phragms eliminate troublesome "mov-  Installing Glass Columns 

* Place the sample vial in the injector ing" seals and prevent contamination. A Data Reduction Study 
and press the START RUN key Pump pulsations are damped by a 

* Receive an annotated chromatogram hydraulic capacitor which simultan- uScheduling Analyses 
with each peak labelled with its eously measures the flow. This infor- 
retention time, a report of analysis mation feeds back to the pump to make . - - - - -- - 
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The most elaborite drug control pro- of the drug analysis laboratory at the - 

gram in the history of the Olympic Institut National de Ia Recherche Sci- 
Games will be carried out in Montreal, entifique (Sante) (INRS) of the Univer- 
Canada, for the XXI Olympiad this sity of Quebec. 
July. A complete drug-detection lab- "Since the INRS laboratory was 
oratory using 12 Hewlett-Packard gas selected by the International Olympic K 

mation systems and two computerized gram during the Montreal games, our 
gas chromatograph/mass spectrometer prime concern has been to develop a chromatographs, two laboratory auto- Committee (IOC) to carry out the pro- 
systems stands ready to monitor the sensitive, completely accurate and fast 
12,000 athletes from 131 countries who system," said Dr. Dugal. "In order to 
will compete in the Olympics. Half of process nearly 3000 urine samples in 
this analytical instrumentation is on the brief time allotted to us, we have 
loan from Hewlett-Packard for the undertaken to automate and compu- GC/Mass spectrometers provide positive 
duration of the games. This facility will terize all chromatographic operations." identification of suspected drugs 
ensure that athletic competitions are Two minicomputer-based HP 3352B controls. The program is hoped to act 
based on the natural abilities of the laboratory automation systems convert 
participants and not on the unfair ad- the output signals of the gas chro- as a deterrent against the misuse of 
vantages drugs offer. matographs into finished analytical re- steroids which has increased in recent years while the use of easily detectable The use of drugs by athletes was a ports. . drugs like amphetamines has decreased 
growing problem until recently. It prob- "Automatic data acquisition is an 
ably reached its peak during the 1960's, important aspect of the process," said considerably. 
when an estimated 35 percent of the Dr. Dugal. "The system has the advan- After every Olympic event the lab- or 
participants at international events used tage of eliminating human error al- atory receives urine samples from the top four finishers and from other some form of chemical stimulant. The though it cannot speed up the process competitors picked at random. When 
1968 Winter Olympiad at Grenoble, due to the very nature of gas chro- the data system recognizes the possible 
France, saw the first small-scale drug matography." 

The 3352B data system is pro- presence of a banned drug, the sample testing of athletes. It paid off. At the is run on one of the two GC/MS sys- 
1972 Olympics in Munich only 12 of grammed to recognize the nearly 200 ten-is for positive identification. It is types of drugs banned by the IOC. the 2049 samples tested contained "For the first time during the Olympics estimated that about ten percent of all 
banned drugs. The expanded drug con- we will be using newly developed samples reach this stage. The unusually 
trol program for this year's Olympics GC/ MS methods to look for the ana- high number does not necessarily re- 
will be even more sophisticated. bolic steroids," said Dr. Dugal. flect a high rate of banned drugs in 

"Although we will follow the same These drugs, which strengthen mus- samples, but is due to the presence of 
concept of mass screening for drugs cle tissue, must be taken for extended nicotine whose peak may hide pro- 
first used in Munich, our program re- time periods to be effective. However, hibited drugs. 
flects recent advances in instrument their effectiveness is diminished if ath- The INRS laboratory has been pre- 
technology and methods of chemical letes must interrupt their use for some paring for the Olympic events for over 

two years during which many excretion analysis," said Dr. Robert Dugal, head time before being able to pass doping an m studies on prohibited 
d metabolis 

drugs and steroids have been completed 
to supplement existing information. 

"Actual biological samples, obtained 
from individuals known to have taken 
the drugs, were processed to give us 

- actual qualitative and quantitative re- 
sults," said Dr. Michel Bertrand, 
deputy director of the doping control 
program for the Olympics. "The re- 
search data are stored in the systems' 
data libraries and will be used as refer- 
ence in the identification of actual drug 
traces in samples. Acquisition of that 
data was an essential part of our prep- 
aration to computerize our mass screen- 

. :. ing operation. 
"As new drugs become available, 

there may be a temptation to use them 
in the hope of defeating the present 
drug-detection methods. But at the 
same time, detection methods are con- 
tinuing to improve rapidly, both in 
sensitivity and specificity and thus at- 

Modern analytical techniques and instrumentation will ensure drug free competition tempts to circumvent our controls are 
at the XXI Olympiad. not likely to succeed." 

306f SCIENCE, VOL. 193 



rous polymer material that traps the 
volatiles. Once "absorbed" in the trap, 
the volatiles are "desorbed" into the 
GC/MS for analysis. 

Foremost's research group selected 
the HP system for its overall flexibility, 
citing in particular HP's extremely 

__ . . __ powerful software which provides im- 
* - - - pressive flexibility in data management 

and storage for a large number of in- 
house projects and contract clients. 
The libraries of reference mass spectra 
of chemical compounds that are avail- 
able with the system, plus those ac- 
cessible by using the data system as a 
time share system, allow the group to 
search approximately 100,000 spectra 

_____________ to find stAtable matches. 
More information about the Hewlett- ____________ Packard GC/ MS system is yours for 

the asking. Just check GC/MS/Data 
- System on the reply card. 

This chromatogram plot from GC/MS analysis of a water sample helps identify trace 
amounts of volatile organic compounds. Peaks in the single-ion chromatograms 
(the four lower lines) indicate where certain classes of compounds may be found in the 
corresponding total-ion chromatogram (upper line). On command, the data system 
recalls the appropriate spectrum from computer memory, compares it with reference 
spectra in its disc library, and identifies the compound with a stated probability 
of match. 

Ultrasensitive measurement and iden- answers, and data must be reproducible 
tification of organic compounds can be and easily managed to provide ready iiniEII I 
accomplished by combining gas chro- access and archival documentation. 
matography and mass spectroscopy. Specialized analysis of volatile or- 
The Trace Organics Laboratory at the ganics from aqueous media at the 
Foremost Foods Company Research Foremost laboratory has been easily 
Center, Dublin, California, a major adapted to the HP 598 lA GC/ MS 
food industry laboratory, is centered and the HP 5830 series gas chro- 
around a Hewlett-Packard 5981A matograph. The method involves 
Gas Chromatograph/ Mass Spectrom- "scrubbing" volatile organics from a 
eter (GC/MS) and an HP 5933A Data water sample using a stream of helium 
System for the analysis of organic com- in a special chamber. The gas stream Hewlett Packard GC/MS data system 
pounds in drinking water, food, and is then passed through a small chro- serves in house and contract research 
biochemical systems. matographic column filled with a po- functions at Foremost Foods. 

Using a Hewlett-Packard GC/ MS 
and data system, Foremost Foods' re- 
search lab can solve challenging prob- 
lems for scientists within the company 
and for a variety of clients in its con- 
tract research services function. Anal- 
yses range in scope from the part-per- If you use glass columns in your gas 
trillion identification of volatile organic chromatograph you probably install 0-RINGS 
compounds in drinking water to the them with silicone rubber 0-rings. Tra- / \ 
identification of sterols in the lipids of ditionally, two or three 0-rings are 
antarctic krill. backed up with a reversed Swagelok L W 1IZ  New concern about environmental back ferrule (Figure 1). Recently we 

pollution has centered on a huge um- have had very good results using a BACK FERRUL 
her of organic chemicals-for example single 0-ring and a reversed front fer- Figure 1 
the halogenated hydrocarbons such as rule (Figure 2). Common configuration for column 
chloroform that the Environmental Tightening the nut finger-tight pro- installation. 
Protection Agency has recently iden- duces a very reliable seal, probably - 
tified in drinking waters. Careful anal- because the longer ferrule does a better 0-RING 
yses have revealed several hundred job of confining the 0-ring to the seal- 
other trace compounds in the part-per- ing area. At the same time, columns 
billion and part-per-trillion ranges, and are easier to remove because there is 
have focused attention on analytical less rubber to stick to the fittings. 
techniques capable of identifying and This mounting method has been used FRONT FERRU 
quantifying trace amounts of these successfully for programmed runs up Figure 2 
compounds. Effective analysis demands to 2600C. However for high tempera- New configuration. 
a versatile analytical tool that can pro- ture work (above 2500C) Vespel? or 
vide both qualitative and quantitative graphite seals are more satisfactory.  -__________ 
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What is the best way? It is probably system all of the raw instrument read- the effects of changes in the computa- 
not the way you select for the first trial ings are stored on the disc exactly as tion scheme lead to a much better 
run on a new analysis. Even with all they are received, prior to any cal- understanding of the significance of 
of the instrumental parameters opti- culations. The raw data file contains a both experimental and computational 
mized there remains the question of complete electronic image of the anal- variables. No repeat sample analyses 
how to convert the raw data to the ysis and may be re-analyzed as often were necessary during this exploration 
most informative answers. This often as desired. The experimental variation phase. The study includes several chro- 
requires performing multiple trials, inherent in multiple runs is totally matograms to illustrate the improve- 
each with a slightly modified set of eliminated. ments in analytical accuracy that 
data reduction parameters. In this study the data reduction was resulted. 

We have available a study of a dif- performed using LAB BASIC II pro- For your copy please check 3354 
ferent approach using the 3354A Lab- grams which read data from a raw Lab Automation System on the Reply 
oratory Automation System. In this data file. A thorough examination of Card. 

0 .7 - 0. 0 - -i-o 7055L "-4-: F - 

. 1h '  '  -: IF   F{-  LKflh4i 'K fl'ifIb \/j,/  

r - 

Here's a situation that faces many lab- 
oratories today. The sample load is in- 
creasing steadily but you just cannot 
push more samples through your in- 
struments in the time available. After 
all, if a sample run takes 15 minutes 
there is no possible way of doing more 
than 32 in an 8 hour day, even if every- 
thing goes perfectly (and it seldom 
does). 

Automatic sample injection is a pos- 
sible solution. For a rather small invest- 
ment it can triple the available time on 
the chromatograph, and by keeping the -- 

instrument busy it can approach full 
utilization of that time. But it just CHANGE RUN 5 TEMP 1 300 her 17, the last bottle) and end the 
doesn't seem applicable to one of your Reset oven temperature to sequence with 
biggest sample load problems. 3000C after the fifth run CHANGE RUN 17 STOP 

This particular sample contains some CHANGE RUN 5 TIME 30 
very high-boilers which must be con- Wait (at 3000C) for 30 minutes Now press START RUN and walk 
ditioned out of the column after every away. When the sequence stops you 
5 or 6 runs. After conditioning it's CHANGE RUN 5 TEMP 1 150 have 15 reports and the column is 
usually advisable to recalibrate. These Return the oven to 1500C ready for more samples. No manual 
necessary interruptions appear to pre- When operations were required, no time was 
dude automatic operation. the oven stabilizes, bottle 6 wasted. 

But not if you're using the Model (standard) will be sampled. That's one of the ways the 5840A 
5840A Gas Chromatograph. With run CHANGE RUN 6 CALIB 0 can help. A few of the others are auto- 
programming these formerly manual Use the data from 6 to matic printing of extra copies of re- 
operations can be included in the auto- calculate new response factors ports, done with run programming, and 
matic cycle. Let's assume that we have magnetic card recording of all control 
15 samples. We load them in the sam- The second conditioning and recalibra- parameters, calibration information, 
pler tray with vials of the calibration tion is done with the same commands and time and run program commands 
standard in positions 6 and 12, then but using run numbers 11 and 12. for reuse at a later date. For further 
program this sequence: Finally we condition again (run num- information please use the Reply Card. 

HEWLETT /4p PACKARD 

Sales and service from 172 offices in 65 countries. 
Rauie 41, Avondale, Pennsylvania 19311 43603 

For more informalion call your local HP Sales Otfice or East (301) 948-6370 * Midwest (312) 677-0400 * South (404) 434-4000 * West (213) 
877-1282 * canada (416) 678-9430. Or write Hewlett-Packard, 1501 Page Mill Road, Palo Alto, CA 94304. In Europe: Hewleti-Packard SA., P.O. 
Box 85, CH-1217 Meyrin 2, Geneva, Switzerland. in Japan: Yokogawa-Hewlett-Packard, 1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151. 
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QvnNned 

New outside. New inside. 1376 pages, packed with brand new product 
information. Over 1000 pages of up to the minute instrumentation, apparatus, 
accessories and supplies selected to meet every laboratory requirement from 
routine testing to precision analytical procedures. Nearly 300 pages of 
interchangeable glassware, fabricated in our own plant. Two complete 
catalogs, bound together, separated by a cross referenced index. Request 
your copy, using your official letterhead: SGA Scientific Inc., 735 Broad 
Street, Bloom field, New Jersey 07003, or from any of our branch offices. W 

SGA Scientific Inc. V 
Branches: Boston, Mass./EIk Grove Village, Ill./Fullerton, Calif/New Haven, Conn./Philadelphia, Pa./Silver Spring, Md./Syracuse, N V 
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INTRODUCING * * * THE POPULATION: Dynamics 
LEAN Ethics 

PROOF and Policy 
AS/LIQUID The ethical issues of choice . . . the terrelationships of population size and 

UI LI f  conomic development . * . the conse- -- he issues debated in Population: Dy- quences of population growth . . . such are 
namics, Ethics, and Policy, a new corn- 

exclusively from pendium now available from MAS. It con- 
tains a selection of articles, research 

- . Chemically inert - only borosilicate reports, and policy debates that originally 
appeared in Science during a 10-year time 

- glass, Teflon and Kel F are exposed to the span beginning in 1966. Together these 
papers provide a close look at population 

- . LEAK FREE seal provided by unique design research as conducted and reported by 
ring) American scientists, as well as a glimpse (Teflon' sheath over double 0 at the continuing debate between those * Plungers and barrels interchangeable within a who advocate the dissemination of contra- 

ceptives and those who. advocate more 
drastic methods of population control. 

* Available with removable or fixed needles in capa- If you are involved in population research 
cities from 50.*i to 100 ml or policy planning, be sure to have a copy 

Complete line of accessory fittings available for 19925 of this compendium in your library. Retail 
price $12.95 casebound, $4.95 paperbound; 

complete catalog of Glenco syringes, AAAS member price $11.95 casebound, Send today for $4.45 paperbound. columns, dispensers, and accessories. 
Send orders to Dept. PC-3 

AMERICAN ASSOCIATION for the 

GLENCO SCIENTIFIC, INC. ADVANCEMENT of SCIENCE 
2802 WHITE OAK DRIVE 1515 Massachusetts Avenue, NW. HOUSTON, TEXAS 77007 (713) 8619123 Washington, D. C. 20005 
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1JNREAKABLE" LISTEN 
AS NINETEEN RECOGNIZED 

AUTHOR TI ES TALK ABOUT THE 
POSSIBILITY THAT CANCER CELLS ARE 
NOT ABNORMAL... AS THEY DISCUSS 
THE NEED FOR ATHERAPEUTICTEAM 

APPROACH BY EXPERTS FOR TREATING 
CANCER PATIENTS... AS THEY PRESENT 

SOME THOUGHT-PROVOKING NEW 
IDEAS, PLUS AN OVERVIEW OF CURRENT 

( PROGRESS IN CANCER RESEARCH, 
-lu1l tof p1-4.----. C) '$ THERAPY,ANDREHABILITATION. 

(95 rnle$ thar'i Q F AllofthisispresentedinCANCER,anew 
four-cassette audiotape album, complete 
with a 40-page summary booklet. Order your 

- 0 l0i  album now. Or, order a copy of the CANCER 

-, UStan.t$ar4/ booklet alone. 
Album: $49.95 retail 

$44.95 AAAS members 
  U A SR9 Booklet: $2.50 retail 

2 - - $2.O0AAASmembers 
- - - *-z,j-,J ...hVU35E 

(Please allow 6 to 8 weeks for delivery) 

-, -.4ahfIy  
I> daIeElt4d .4. Send orders to Department C-4 

-, American Association for the 
,u'F Advancement of Science 

1515 MassachusettsAvenue, NW. 
b441 f8ete Laherterle, it Washington, D.C. 20005 

175 2Armstr 6 Av n lrvln alifo se 2I4 (7147 ..2$.4 - 
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'Cbeintdk 
Accura yes5 High piic no 
0tc you knowt tyoucn purchase  Chemtrt p$ metrs f6r tb 
same price as o e of somabocty eises? It's true as this ad hws 1t4p 
tu tht yo II achieve a ctcy#hafs lt& the Wgh cost neters' 
Could.e 6t &verh ci is low.er But.wht&er, Chen't.ix ts your bes' 
iu.<&sPe tat.ly if'ou're on  hint.tedbuclget. 
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buffer Tilt- p h dIe NC d U$ en te 

Type 40. 
Chemtiix Portable pH 

$89. 

0...4 .. pHand?700 ' el rri ter lrr b cked.Cotn 
.4 .4 plaype hte(t  'd' ' .;;: celssiz M)Acu e ' 0 ' p < 

Solid-st te clrc4it (ultr high impedance)  Me re pH nd ed 
' Tempe a re ornpens4tien - Zaro egrees t OQ dgre.s 

ypeiyp ed roe i 1tIVe& $89 
'Type4QAC,ACp were $1t4 

-.Typ4G threcig le  4es $ 19 
Qrdael.'.'.'." ' 
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Chemtrix Expnded pH 

$119. 
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In Radiometer pH Meters...... 
Carefully Matched 
and Tested Components 
Greater accuracy - 
proven reliability - 
consistently dependable Ultra-Stable Amplifier 
results. Virtually drift-tree 

long-term stability. 

Precise Tolerance Resistors 
Wire wound resistors at 

Advanced Circuit Design critical points for accuracy. High Impedance 
Dependable state-of-the-art Input Design 
components and Matches modern 
integrated circuits. - '4-' 4-"? high impedance electrodes. 

Over 100 different types 
designed for diverse, 
routine and special applications. 

lUs the Gutsthat Count! 
Looking for superior performance in a pH you will also receive the Radiometer Elec- 
meter? - Look inside a Radiometer. You'll trode Catalog, listing over 100 electrodes 
see fine components, superbly assembled for thousands of ap- 
and thoroughly tested in their application. plications. 
You will also see why stability, accuracy and Call your London 
dependability have been a traditional part of Company Represen- 
Radiometer pH meters and electrodes for tative or contact us 
almost 40 years. today... 

There's a digital or analog model to match 
your application - reseach or routine, in-lab THE LONDON COMPANY 
or on-site. Our new pH meter catalog is 811 Sharon Drive* Cleveland, Ohio 44145 
yours for the asking. Request it now and Telephone (216) 871-8900 

Radiometer... Masters of pH measurement since 1937. 
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U SALE 

INVENTORY REDUCTION 

of selected symposium volumes 

Since January 1934, AAAS has published symposium volumes based on materials presented by renowned scientists 
at its annual meetings. The AAAS Publications Committee has selected for publication symposia that are compre- 
hensive, timely, and well-documented. In addition, the Association has published books based on material presented 
at special conferences and meetings. Now, the Association is offering ten of these volumes at a special, reduced, price. 

El Research in the Antarctic. Edited by  Ground Level Climatology. Edited by  Arid Lands in Transition. Edited by Louis 0. Quam. A report of the ex- Robert H. Shaw. Investigators from a Harold E. Dregne. Contains papers 
tensive research conducted in the variety of scientific fields concerned presented at the 1969 international 
Antarctic since the International Gen- with ground level climatological prob- conference on "Arid Lands in a Chang- 
physical Year and the global signifi- lems meet in this volume and explore lug world." The papers explore the 
cance of those efforts. Topics such as the effects of climate on particular use of arid lands in different parts of 
glaciology, cold poles and heat bal- plants and animals; the effect of ground the world. 538 pages, 1965; third print- 
ances, ocean dynamics and ecosystems level climate on forest fires; the rela- ing 1970. 
are covered. 784 pages (411/2" x 56" tionship between climate and animal List Price  
map included), 1971. husbandry; and the reaction of plants 

$2Ao. "l4-oo and animals to various environments. List Price:  408 pages, 1967; second printing 1970. LII Oceanography. Edited by Mary Sears. 
Presented at the International Oceano- List Price: 

El Air Conservation. The Report of the r' graphic Conference (1959), papers cal- AAAS Air Conservation Commission. lected in this volume emphasize the 
Authorities in conservation, pollution  Agriculture and the Quality of Our interrelationships between the scien- 
control, pollutants and their effects, Environment. Edited by Nyle C. Brady. tific disciplines underlying ocean- 
law economics, meteorology, public This volume brings together the perti- ography. 654 pages, 1961; fifth printing 
health and government present a nent and essential facts about how 1969. 
wealth of information. 348 pages, 1965; agriculture affects and is affected by List Price: $142< 8.50 third printing 1970. the quality of our environment. 
List Price: casebound s..o- 5.0O 476 pages, 1967; second printing 1970. 

paperbound   3.00 List Price:  8 ORDER FORM 
El Separation and Depression. Edited by El Man, Culture, and Animals. Edited by 

Anthony Leeds and Andrew P. Vayda. Please send the following at the reduced John Paul Scott and Edward C. Senay. The papers gathered in this volume prices: 
Contributions were gathered from 
behavior biology, animal behavior represent the research that anthro- 
studies, clinical pharmacology, psycho- pologists and geographers conducted - Research in the Antarctic-$14.0O on the uses people make of particular - Air Conservation (cB)-$5.0o analysis and social systems, bridging animals and their products, the char- - Air Conservation (Pil)-$3.00 
the gap between animal behavior - Separation and Depression-$14.oo 
models and the human clinical condi- acteristics of these animals, and the - The Maturing of American 5cience- 
tion. 256 pages, 1974 effects that using or having to use the ss.oo I animals has upon cultural patterns and rolk song Style and Culture-$1O.OO List Price:   14- 00 social organizations. 304 pages, 1965; - Ground Levei Ciimatoiogy-$6.50 

third printing 1970. . - Agriculture and the Quality of J Our Environrnent-$s.50 El The Maturing of American Science. List Price: $po.  SO - Man, Culture, and Animals-$5.50 Edited by Robert H. Kargon. This - Arid Lands in Transition-$9.50 
unique volume traces the development - Oceanography-$s.so 
of science in America during the past 

TOTAL AMOUNT ENCLOSED _______ 50 years by drawing together a selec- 
tion of AAAS presidential addresses. Check or Purchase Order must accom- 
250 pages, 1974. pany all orders. DO NOT SEND CASH List Price: $1s 48.00 _______________ ..f) Name 

El Folk Song Style and Culture. Edited by Address __________________________ Alan Lomax. Working with a sample City, State, zip 
of recorded songs and filmed dances 
from all world cultures, the Canto- Mail to: 
metrics Pro)ect discovered ways in AAAS, Dept. Ji 
which song and dance style vary by 1515 Masiachusetta Ave., N.. 
culture. 384 pages, 1968; second print- washington, D.C. 20005 
ing 1971. / IPlease allow 5-5 weeks for delivery) 
List Price: $? lLXO0 ___________________ 
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LS users,are you tolerating 
someone elses tolerances? 

Well, now you can stop when it comes to 
your liquid scintillation work. Set your own 
standards, save instrument time, reduce costs, 
and gain true multiuser flexibility. Simply switch 

now to the field-proven Beckman LS 3100 

This no-waiting liquid scintilla- 
tion counter comes standard with 

/ three totally complete channels - each 
 with its own preset error control. So 

you won't have to count against some 
generalized time that's "good for the 
group' or wait in line to load up. Even 
while the instrument is operating, addi- 
tional samples can be loaded and set to 

run for individually optimized statistics. 
4- That's true multiuser flexibility. 

Truly improved results are further enhanced - 

by Iso-Set'5 Modules, user-calibrated, plug-in fixed  
or variable windows that reduce setup time - 

and improve accuracy. 
In short, superior performance is stand-  '> - 

ard with the LS 3100 System. Superior 
options like Automatic Quench Compensa- / 

tion (AQC) and an additional 12-channel 
accessory complete the picture of your best 
liquid scintillation counter buy. 

So don't wait in line. Contact us now. 
Scientific Instruments Division, Beckman 
Instruments, Inc., P.O. Box C-19600, 
Irvine, California 92713. 

LIcI 
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Physician's Computer System 

A small business computer is now 
available for physicians' maintenance of 
patient records on their own forms. The 
system includes a central processor, disk 
storage unit, magnetic tape unit, video 
terminal, paper printer, and a backup 
storage unit. The system is available 
with multiple terminals and other periph- 
erals. The key to its simplicity is the use 
of the physicians' forms and the ease 
with which the keyboard may be mas- 

Test Tube Rack Rocker Cryo-Microtome tered for input. Med-E-Comp. Circle 
765. 

The unit accepts five different racks. The model 2250 PMV is designed for 
This allows the user to rock tubes verti- whole-body autoradiography, distribu- 
cally or horizontally and to rock tubes tion studies, and large area morphology. Glucose Analyzer 
from 6 to 20 millimeters in length in van- Sections from 20 to 450 millimeters may 
ous combinations. Speed is variable be cut. Hard and soft tissues may be sec- The model 23A measures glucose in 
from 10 to 120 reversals per minute. The tioned with equal ease. Thickness of sec- whole blood as well as in plasma or se- 
unit rocks through 90 degrees per rota- tions may be varied from I to 999 mi- rum. Results are displayed in milligrams 
tion. The racks may be autoclaved and crons. The number of sections to be cut of glucose per deciliter of sample in 40 
are easily changed. Bel Art Products. may be set and an alarm announces seconds after the injection of a 25-micro- 
Circle 764. when the number is reached so the oper- liter sample. Whole blood values may be 

ator can collect the desired section. Cut- correlated with those obtained with 
ting speed varies from 0 to 5 meters per plasma with a simple hematocrit correc- 

Hand Pipettor minute and the cryostat will maintain tion using a nomograph. Yellow Springs 
temperature as low as -500C. LKB In- Instrument. Circle 769. 

The P-7000 sampler system allows the struments. Circle 766. 
operator to hand pipette serum and other 
laboratory samples without rinsing tips Literature 
between uses. The disposable Slim Line Field pH Meter 
tips are accurate to within better than 1 250 Spectrometer features design spec- 
percent and precise to better than 0.6 per- The mini pH meter has a nearly un- ifications, detailed descriptions of acces- 
cent at 10 microliters and above. The breakable electrode, the Dura-Probe. sories and application notes. Gilford In- 
sampler resists effects of heat transfer The tough epoxy body extends beyond strument Laboratories. Circle 759. 
from hand to instrument. The user af- the membrane glass but complete con- Polyamine-Chelated Alkali Metal 
fixes a tip, transfers the sample, and tact with the solution to be measured en- Compounds is a brochure devoted to a 
ejects the tip with one hand. The sample sures rapid response. The device is por- variety of hydrocarbon-soluble chelated 
is drawn in with a full stroke up, then it is table. It covers the temperature range inorganic and organometallic lithium and 
delivered with a stroke down to an au- from 00 to 1000C with manual com- sodium compounds. ventron, Alfa Divi- 
dible calibration stop. There are 17 stan- pensation and the full range of 0 to l4pH sion. Circle 770. 
dard sizes available. Oxford Labora- units. L. G. Nester. Circle 767. Chemistry Information System-Eliza 
tories. Circle 763. is a computer-based means of identifying 

commonly used organic compounds. Sci 
Tech. Circle 771. 

Sample Transport System Scientific Supplies are listed in a cata- 
4 log for biomedical, chemical, and other 

The 5T80 system (Fig. 1) is designed for ' - '" " laboratories. Wheaton Scientific. Circle 
C-'-" 

use with atitrator and frees the operator of ' '- 772. 
manually handling individual samples. A ' Chromatography, Electrophoresis, 
magazine holds 31 beakers and is adapt- and Membrane Filtration Equipment is 
able to modular expansion in multiples of covered in a 144-page catalog. Bio-Rad 
16 beakers per module. Maximum usable Laboratories. Circle 773. 
volume is 80 milliliters. Mettler In- Polar Lipids is devoted to natural and 
strument. Circle 768. K synthetic chemical products and tissue 

extracts. Avanti Biochemicals. Circle 
Newly offered instrumentation, apparatus, and 774. 

laboratory materials of interest to researchers in all ... Chemical Reference Manual includes 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is j 4 organic and inorganic chemicals and 
given to purpose, chief characteristics, and avail- diagnostic products. MC/B Manufactur- 
ability of products and materials. Endorsement by 
Science or AAAS is not implied. Additional infor- . ing Chemists. Circle 775. 
malion may be obtained from the manufacturers or 
suppliers named by circling the appropriate number Instruments includes an extensive line 
on the Readers' Service Card (on pages 274A and of scientific devices with new products. 
338A) and placing it in the mailbox. Postage is free. 

-RICHARD 0. SOMMER Fig. 1. ST8O sample transport system. Roger Gilmont Instruments. Circle 776. 
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PARR BOMBS DOYOU NEED... 
Cat. No. Pkg. Size Price 

2'-0-Methylguanosine 4661 10 mg. $20.00 
2'-0-Methylguanosine 

5'-phosphate 4665 5 mg. 20.00 
2'-0-Methylguanosine 

5'-diphosphate 4667 5 mg. 30.00 
"-.4 - 2'-0-Methylguanosine 

5'-triphosphate 4673 5 mg. 30.00 

 " 7-Methylguanosine 4296 25 mg. $ 5.35 
7-Methylguanosine 

-.4"--.' .4.4 5'-phosphate 4363 10 mg. 20.00 
7-Methylguanosine 

For Oxygen Combustion 5'-diphosphate 4365 10mg. 40.00 

For Acid Digestion ' 7-Methylguanosine 5'-triphosphate 4367 10 mg. 40.00 
For Alkaline Fusion 5'-termini of mRNA. . 

Standard procedures for sulfur and halogens de- m7G(5')ppp(5')Gm 4631 5 A250 Units $40.00 
pend upon Parr oxygen or peroxide combustion m7G(5')ppp(5')Am 4633 5 A250 Units 40.00 
bombs for oxidizing solid or liquid samples rap- 
idly with complete recovery of all combustion 
products; while Parr digestion and fusion bombs We have them all in stock for immediate deIiver'. 
give the analyst several effective systems for dis- Call (414) 271-0667, Telex 26881 
solving silicates, ores and other difficult materials ____________________________________________________ 
in strong acids or alkalis without losing trace 
constituents. For details, write or phone: Parr *'T"  
Instrument Company, Moline, Illinois 61265. 
309/762-7716 
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It dtt b vIrtually any microsco you want h-.tO .  lIe atis ' '. 

with it m dular d i n, y create it ac rding to yotirn ed You no 
longer hay to uc. variety o mi ro ctpes 't ' . C ompli h a variety of 
task 2 Jo t look to the Olym us Va ox l'ese r b Micro cope No th 
er micro 'cope ca ies the on .4.4.4.4. .4.4,4.4.4.44'L4.44.F4. ' cept of v rsatility this f r; 'or at this peice 

Its buildin bi ck y etnand high performan ' ptxcs .4 4,.4  
accommodat a.wi e ran e of onlp 'n nts .n tIn hnents to a .4 ' .44.4 4.4 .4.4.4.4,.,. .4F.4.4F.4'.44.4 
single, gged tand. IncI in .4 .4 for Flu re' . ence Phase .4F?.44.4..44.4.4.4.44.4-.4.4,..4.4.4.4 -1' .4.4 Contrast Differ otial Int erence Co' ft st, N mar -ki Systems tr .4.4..4.4.4.44.4 

'-.4-...4 '-.F.'. 
tin ruitted in in ted Ii ht polarized light photemi in' ginaphy nad .4.4 F'. ' 

mu h OlOin . Th pos.ibilitie 'fo.in 'onThination ain endldss Your 
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