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The sensible analyzer 

The 119CL is the sensible amino give complete single-column 
acid analyzer that gives you fast, hydrolyzate analyses in only 1? 
accurate results with simple hours (see chromatogram) and 
programming and automatic single-column physiological 
operation-all at moderate cost. separations in only 4? hours- 
Beckman representatives install times which include regeneration 
your analyzer, then thoroughly and equilibration. And, if you 
train you on your own instru- want to eliminate tedious manual 
ment. Illustrated guides show you calculations entirely, just add 
how to set up various runs. And the companion Model 126 
the proven components of the Data System. 
Model 1J9CL assure you of reliable Send for literature on the 
operation. ensible 119C11: the best-selling 

From a performance stand- analyzer in the world. Ask for 
point, the 119CL comes close to SB-428 from Spinco Division, 
analyzers costing twice as much. sis of very small samples. Solid-trace Beckman Instruments, Inc., 1117 
For instance, its sensitivity of 0.5 recordings are linear with concentration California Ave., Palo Alto, 
nanomole means accurate analy- for easy quantitation. Fast run times CA 94304. 
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The ICP Flow Cytometer 

Precision and 
simplicity of operation 

Ortho Instruments announces the ICP Flow Cytometer dyes. For example, simultaneous measurement of per- 
- a new unique, flow cytometry instrument with high cell DNA and protein content. A large choice of dyes 
numerical aperture arc lamp illumination. Use of a high- and staining techniques for various cellular constituents 
power, HBO 100 mercury lamp has the advantage of is available. 
providing fluorescence excitation at wavelengths - and The Ortho ICP Flow Cytometer can be obtained 
with optical filter combinations - which are familiar to as a stand-alone flow cytometric analyzer, or can be 
the fluorescence microscope user. combined in modular fashion with the Ortho laser 

The Kohler illumination optics and the large nu- illumination systems. 
merical aperture over which the fluorescence emissions For further information contact the Research In- 
are collected - achieve great precision even with cells in struments Division. 
which the DNA is irregularly distributed. Measurement 
of DNA content of cells and even individual chromo- 
somes is made possible by the ready availability of highly ORTHO iNSTRUMENTS 
specific and stoichiometric dyes for DNA. Two fluores- 
cence detectors permit correlated measurements of two 410 University Ave., Wesiwood, Mass. 02090 * (617) 329-6100 

Visit us at FASEB Booth No. R26-R28. 
Circle No. 379 on Readers' Service Card 
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"VAX offered us almost to be about a third as fast as the 168, which is 
really quite impressive. And it's very possible 

three times the address that for certain applications, we may see a negli- our 370/ 168." gible loss of throughput over the 168, thanks to space of VAX's unique page clustering scheme." 
Bill Miller, Senior Systems Analyst And as far as system performance to date, 
Chevron Geophysical Co., Houston, Texas Miller reports: "The VAX/VMS operating sys- 

tem has been remarkably reliable. The people 
at Digital have done a phenomenal job." 

"VAX's true 32-bit addressing 
puts its potential capacity 

  so far out, we don't have 

to worry about it." 
Dr. Edwin Catmull, Director, 

Computer Graphics Lab 
New York Institute of Technology, 

Old Westbury, New York 

The Computer Graphics Lab at New York 
Institute of Technology 
is a leading research 
and production facility 
for computer animated 
commercial and educa- 

Chevron Geophysical is heavily engaged tional films. 
in seismic data processing involving matrix In Dr. Catmull's 
operations on large arrays. words, here's what 

As Senior Analyst Bill Miller states the brought NYIT to the 
problem: "Our IBM systems, running on TSS, VAX-11/780: 'While 

give 24 bits of true address space- for a maxi- spending years de- -I 
mum program size of 16 megabytes. But only veloping our capa- 10 to 12 megabytes of this can be used by the bilities with mini- 
programmer- and our application had grown computers, we 
to the point that TSS was simply cramping us. 

'With the VAX-11/780, we know we can 
have application programs that use a full 32 
megabytes as we're configured now- and it 
could be more if we wanted." 

But Chevron didn't buy their VAX without 
first benchmarking it against the far more ex- 
pensive 168. 4 

Miller comments: 'We developed a number 
of benchmarks to test specific areas of perfor- - 

mance. On the average, the VAX CPU appears 

j 
- - K - 



"With a 22,000-point data base, 
we really needed X'AX's 
huge memory capacity." 

Peter Ackermans, Manager of Computer 

CA,St.Lauent,Qubec. Canada 

CAE Electronics Ltd., currently has thirteen 
VAX-11/780 systems under development for 
both flight simulation and supervisory power 
control. 

Here again, VAX capacity was key. Systems 
Manager PeterAckermans told us: "Our SCADA 
systems for the power market need to handle 
a 22,000-point data base. VAX's large memory 
capacity and the VAX/VMS virtual memory 
operating system made it a very attractive 
machine." 

continually ran into the problem of small address But speed was also important. "In flight 
space. Our work demands the large address simulators," Ackermans continues, "top 
space we can get with a 32-bit machine. We FORTRAN performance is essential, and on 
were dealing with extremely large, randomly that score, VAX measures up well. Our FOR- 
accessed data bases, and memory mapping is TRAN programmers have also been impressed 
not the answer." with the machine's debug facility and file 

Dr. Catmull continues, "The VAX UNIBUS handling capabilities." 
lets us easily hook up a wide range of special 

video display equipment that had previously Digital's VAX-11/780, with its true 32-bit 
been on the minicomputers, and allows us address space, has set a new standard for pro- 

to easily convert our algorithms." gram capacity. This means that you can run 
According to Dr. Catmull, "VAX has large programs easily on VAX, with a potential 

fulfilled our expectations for speed, pro- for growth that's unmatched in the industry. 
gram size, ease of conversion, and ability But rather than have us tell you about it, 
to attach special graphics equipment." send for our new brochure. 

And listen to our customers. 

[P Please send me the new "VAX-Ask Any User"] 
brochure and detailed Technical Summary. 

Lii Please contact me. 

Name __________________________ Title 

Company 
Address 

I City State Zip I 

Phone 

I My application is: D Education LII Medical Eli Laboratory I 
I Lii Engineering Eli Government K] Resale Eli Other. 

Send to: Digital Equipment Corporation. 
Communication Services, 146 Main St.. NR-2/2. 

[aynard. MA 01754. Tel. 617-481-9511, ext. 6885. S39J 
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System A System B 
This is the standard Stay-Clean system now in use in This new system is virtually identical to system A but the 
hundreds of facilities all over the country The cage rack cage rack has independent casters and 15 completely 
permanently attached to the unit, can accommodate as detachable. The shelves are longer than those of system A 
many as twelve small cages (11 1/2" by 534" by 6") or as and will accept as many as fifteen cages (111/2" by 534" by 
rriany as three large cages (1 47/s" by 1 2/8" by 6/s") per 6") per shelf. This system is also effective in minimizing 
shelf. Shelves are easily adjusted without tools and extra cage-to-cage contamination. 
shelves are available to accommodate all cage sizes. This 
system effectively minimizes cage-to-cage contamination. Note: An identical system is also available with reverse flow 

Note: An identical system is also available with reverse flow 



are five Stay-Clean 
b protect your 
animals from 
contain i nation. 

Why use a Stay-Clean system? 
- There is ample evidence that microbial airborne contamina- 

tion plays an important role in the incidence of animal 
colony infection and that turbulent dirty air is a major media- 
tor of such contamination. Pathogen-free unidirectional air 
flow over animal cages greatly reduces the concentration of 
airborne contaminants, be they microbial (bacteria, fungi, 
molds, spores, etc.) or nonviable particulate matter Addi- 
tionally, because the animals are "downstream" of the air 
source, the airflow effectively prevents re-entry of ambient 
contaminants. 

The air in the Stay-Clean systems is purified by continu- 
ous processing through high efficiency particulate air 

- (HEPA) filters which effectively remove virtually all par- 
ticulate matter of any origin of 0.3 microns or larger and 
hence provide pathogen-free air 

Accordingly, whenever airborne contamination can 
jeopardize a colony or a research effort, these systems can 
aid materially in reducing such contamination and its untold 
effects. The Stay-Clean systems are particularly useful in 

K reducing colony-threatening cross-contamination. 
Important: a particle counter for continuously monitor- 

ing air purity is also available. 

System C For more Information 
A new Stay-Clean system designed to accommodate any For additional information-or to see a Stay-Clean system in 
conventional cage rack up to 70" length by 34" width by operation near you-write or call Lab Products, Inc., 365 W. 
80" height. LexaniM plastic doors enclose the rack and the Passaic Street, Rochelle Park, New Jersey 07662. (Phone: 
system is ideal for minimizing rack-to-rack contamination. 201 /843-4600) 

products 

I LEitz company 

Circle No. 9D on Readers' Service Card Copyright ? t 978 BioMedic Corporation Product design and specification subject to change without notice. 



Sample pck-up, 
pipetti ng, tip ejection.. 

On the new 
Eppendorf?Pipettes, 

a single button does 

of clear, distinct 
positive stops,  K35 

- without changing grip 
position The new mod- 
els require less force to 
operate, reducing fatigue 

during repetitive sampling K3K KtK 

New multi- 
- volume models. 

Same size, similar accuracy and tip - bags of 50 loose tips or in 
- ejector feature as fixed-volume boxes of 100 tray mounted 

models, but a partial twist of tips forconvenient "hands off' 
the operating button adjusts tip mounting. Two boxes fit 

the pipettes for any of 3 different K into the new modular 
volumes. Ratchet-type stops assure 

positive engagement of desired setting Eppendorf Pipette Stand. 

New shape. modular 
The new Eppendorf System 4700 KKK\ 

Pipettes fit your hand perfectly. A finger pipette 
rest at the top provides positive support 
during use, prevents rolling off the work- 
bench when laid down Slimmer nose 
cone allows entry into narrow test tubes. and prevents accidental change of vol- Basic rack module holds 
Available in 30 fixed-volume sizes from ume. Choice of 6 models: 10/20/25 p1, - 4 pipettes and tips (loose 20/25/50/4,50/75/1 00i4, 1 00/200/250Ku1, or tray-mounted) in a plastic 1 to 1,000 p1. 200/300/500 pl, and 500/750/1 000 p1. - storage box with removable, 

New built-in hinged cover. Interlocking 
"addon' rackmodulesexpand 

tip ejector New   8, 12, 16, etc. 
- pipette holding capacity to 

On System 4700 Pipettes, the same 
button used for filling and pipetting also New Eppendorf Disposa- For an informative brochure 
ejects the tip. All functions are controlled ble Pipette Tips (yellow and  on the Eppendorf Pipetting Sys- 
by depressing a button through a series blue) are available in -- tem, write: Eppendorf Division, 

-  Brinkmann Instruments, Canti- 
 agueRoad,Westbury,N.Y,11590. 

- K In Canada: 50 Galaxy Boulevard, 
 Rexdale (Toronto), Ont. 

Eppendorf Pipetting System 
Circle No. 191 on Readers' Service Card 



How much solar energy Why can you hear the sea 
fallt on the roof of a in a conch shell? 
typical residence? THE FLYING CIRCUS OF PHYSICS 

THE SUN WITH ANSWERS 
Our Future Energy Source Jearl Walker, Cleveland State University At last- a popular physics text complete with answers 
David K. McDaniels, University of Oregon to over 600 stimulating questions. Walker covers 

Now you can give your students a clear introductory "naked-eye" physics by tbcusing on the everyday world 
understanding of the significant impact solar heating of Frisbees, sounds of thunder, rainbows, sand dunes, 
and cooling are having on our society. With this out- soap bubbles .. .using such familiar objects as rubber 
standing new volume, you can give them detailed, up-to- bands, eggs, teapots, and Coke bottles. With the inclu- 
date treatment of solar radiation, flat-plate collectors, sion of answers, students get immediate feedback and 
active and passive solar heating systems, solar thermal see whether or not they understand the underlying pm- 
electric generating schemes, and photovoltaic devices, ciples. The many references to other, in-depth sources 
with a simplified examination of the overall energy encourage your students to read more about the topics 
problem, such as the energy crisis, fossil friel reserves, that interest them. 
and nuclear fission. You and your students will also (0471 02984-X) 1977 295w. $8.95 
appreciate the numerous illustrations and the annotated 
bibliographies at the end of every chapter. What's more, 
this new book gives your wide spectrum of nonscience 
majors the informative, comprehensive introduction 
they need-all in a nonmathematical approach. 
(0471045004) 1979 
approx. 304 pp. $11.95 (tent.) 

HAVE ANSWERS THAT WILL 
HAVE YOUR STUDENTS 

COMING BACK FOR MORE 
Is music reallyjust Is there one sourcefor a 
good vibrations? solid introduction to 
PHYSICS AND THE SOUND physical scicnce? 
OF MUSIC ESSENTIALS OF PHYSICAL SCIENCE 
John S. Rigden, University ofMissouri, Kenneth R. Atkins, University of Pennsylvania, 
St. Lows John R. Holum,Augsburg College,  
A clearly written and organized new book about the Arthur N. Strahler 
production, propagation, and perception of that sound Here it is ... the first triumvirate approach to teaching all 
we call music. Rigden develops the conceptual basis of of physical science from one text! Stressing the phenoin- 
the pure tone before moving on to discussions in which ena of science rather than its structural unity, three of 
the musical instruments themselves become the sources Wiley's best known authors have combined their indi- 
of interest . . .the concert hall is treated as the environ- viduil talents to give your students a thorough knowl- 
ment affecting the transmitted sound.. .and the percep- edge of the different fields of science. Each of the authors 
tual problems of consonance and dissonance are fully deals with a different aspect of nature, following a 
explored. The final part covers the subject of sound straight course from the physicist's world of the small 
reproduction-the components of sound systems and and very small, through the small and medium world of 
those systems in their room environment, the chemist, on through the immense xvorlds of the geol- 
(0471 02433-3) 1977 286 pp. $13.50 ogist and the astronomer. 

Supplements available: Student Study Guide 
Teacher's Manual 

(047103617-X) 1978 546 pp. $17.95 

To be considered for complimentary copies, write JOhN WILEY &.' SONS, Inc. 
to Merrill Floyd, Dept. 3526. Please include course 605 Third Avenue 

name, enrollment and title of present text. New York, N.Y 10016 
Prices subject to change without notice. In Canada: 22 Worcester Road, Rexdale, Ontario 

A3526-11 
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If the lights go off, 

worry about the patients. 

Don't worry about the blood. 

Tissue samples, cell lines, pure 
cultures, stored blood-they're all 
safer in ultra-low temperature freezers 
from Forma Scientific. If power fails, 
a product stored in one of our 
freezers at .7500 will only "warm 
up' about 5.5 00 in the first six hours. 

Forma insulates its freezer 
cabinets with a minimum 5 inches of 
high-density foamed-in-place urethane 
to assure stable temperature. That's 
one of the reasons we can guarantee 
a low temperature of 85oC in a 
+900F ambient-a promise no other 
manufacturer matches. 

Write for more information on 
Forma chest and upright storage 
freezers. One less thing to 
worry about. 

Modei 8200 

upright Biological Storage Freezer 

Where technology begins with imagination.  Foflfla Scientific 

h F DIVISION OF MALLINCKRODT, INC. 
BOX 649 MARIETTA, OHIO 45750 TELEX 24-5394 
TOLL FREE USA 800-848-3080 OHiO 614-373-4763 

Circle No, 199 on Readers' Service Card 
948 Visit Forma Booths F16, 17, 18 and G16, 17, 18 at the FASEB Show. SCIENCE, VOL 203 
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Digital made the computer And MINC makes interfacing easy. easy to-use and easy-to-interface. Hooking up a lab instrument is as simple as 
plugging in a single connector to the IEEE 

And you can buy it on a desk-top Bus interface or one of the seven optional 

calculator budget. input/output modules. When you finish 
your experiment you unplug the connector 

Plug MINC in, turn it on, and you can and wheel the MINC cart to the next job. 
plot charts, solve complex engineering and And if you need more on-line data 
statistical problems, control instruments and storage there's the new DECLAB-11/MNC that 
acquire data. You have complete, ready-to- combines the functionality and ease-of-use 
run BASIC software - true computer func- of MINC with 10 million character, random 
tionality. It's as easy as that. MINC's built access disk drives powerful FORTRAN 
around Digital's proven PDP-11 microcomput- software and Digital's versatile RT-11 operat- 
er MINC has its own graphics terminal, one ing system 
million character dual floppies and three If you d like the whole story on these 
senal line interfaces, easy to use systems, write Laboratory Data 

Products Group Digital Equipment Corpo- 
ration Marlborough, Massachusetts 01752. 
Telephone (617) 481-9511, Ext. 6969. Euro- 

I pean headquarters: 12, av. des Morgines, 
1213 Petit Lancy/Geneva. In Canada: Digital 

Equipment of Canada, Ltd. 

*nrnn 
DECLAB 11/MNC MINC 
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The friendly -dekt 

-- op compute 

They're  bkI 
.TheVv. learned what computer powe is all about. HP's System 45 desktop computer 

- provides the simplest, most direct way to a solution-from the problem in your mind to a firiil report 
or plot icki and easily. That's why more and more tObl  to need 

a big computer renow being solved by System 4$ 
.T s owerful grap.hic, computational tool operates w.ith a wide range of input, mass stonge and output peripherals./\ f softw.are, we don't ffi should. ..... -. - pjj tosol49ou. That s why we have a. 
.dde an6f practical,  ftw.are.o help you handle statistical analysis,. 
.-.jhfrj des4. itsciehce .adtflh1sttfiOn and. 
.'h. 

- - - - - -- --. cssystein. inut de'Ace is the HP digifizer (9874A). 
-- - - - ;.....,&ffi taped.rive dnd the. 

-. -. - ,ras$ the I du.I. 
output is the HP 4-color plotter (97ZAX You can interface System.45. .th.vfrt.ually arty instrumeiifound.pph:ieiific. 



But not on a big computer. 
or engineering environment. All interfacecards, cables and I/O lots 
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You need BA 85 nitrocellulose 

to get the picture. 

S&S BA 85 pure nitrocellulose. Autoradiograms (unretouched, approx. 14 actual size). 

Shown at the top right are unretouched For these reasons, S&S BA 85 has become the 
photographs of background-free autoradiograms standard for hybridization studies. When nucleic 
of labeled RNA or DNA hybridized to single- acid investigators specify "nitrocellulose" they 
stranded DNA. They were developed from really mean pure nitrocellulose - S&S BA 85. 

"Southern" blots and "plaque lifts" using BA 85 is available plain or gridded. And in 
Schlcicher & Schuell BA 85 nitrocellulose. circles, rolls, squares, strips and full sheets. 

They really make the case for s&s BA 85. What more could you ask for? Ask us. 
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a. DNA fragments which hybridize with a probe that Detailed descriptions of autoradiograms available on request 

is homologous to nitrogen fixation (nit) genes of from 5&5. 
Kiebsiella pneui-noniae. Prepared by Gerard Riedel, Photos by 5. Miller, The Biological Laboratories, Harvard 
The Biological Laboratories, Harvard University. University. 

b. Screens of mouse and human shotgun collections 

(approx. 25% of original autoradiogram). 
Prepared by the Blaitner and Smithies groups, 
Laboratory of Genetics, University of Wisconsin. 
Technique described in the following papers: Schleicher& Schuell 

I) Blattoer, F. R. eta!. 1978. Science. 202:1279- 

t284; 2) Smithies, 0. et a!, 1978. Science. 202: Schleicher & Schuell, Inc. 
1284-1289. eene, New amps ire 03431 

C. Genome screening of a sea urchin library cloned in Schicicher & Schtill GmbH, D-3354, 
Charon 4X bacteriophage. Prepared by Dassel, West Germany 
D. M Anderson, R. H. Scheller and J. W. Posakony, Schicicher & Sebtill AG, 8714, 
Division of Biology, California Institute of Technology. Feldbach ZH, Switzerland 

Circle No. 286 on Readers' Service Card 



K  LU S 

I Model UC-50-RG-CH 
1K-B  4 4 CHROMATOGRAPHY 

-K REFRIGERATOR 

U USS KN5 Model UC-26-F-FMS jT- 

FLAMMABLE ' 

MATERIAL STORAGE 
FREEZER 'B 

UU55K 

I Model UC-122 
K- 4 UPRIGHT 

I FREEZER 

we sell ultra Cold. Hair-Cracking cold. Send for detailed 
information on our complete line of cabinets. 

Kelvinator will give you the best "Cold" you ever had. 

ge1vhwto, 
For complete information on the full Kelvinator line, 
contact TM. LeClair Sales Coordinator, Scientific * Commerciai Products, Inc. * 621 Quay Street * Manitowoc, WI 54220 
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LETTERS 

In the time it takes YOU Wind Generators and the Oil Reserve 
The U.S. national program to store lO 

barrels (bbl) of imported oil underground to read this ad by 1985 is progressing. A different "re- 
serve," which would he, in a certain 
sense, equivalent can be ohtained at the you could have loaded same cost by using large wind gener- 
ators. In 10 years wind generators could 
save a total of more than lO bbl of oil that otherwise would be burned to make 

a1111J1 onto  
electnctty. If otl were tmported at the 
same rate as it would be in the absence of 

electrofocu sing gel fields would, after 10 years, contain 
a wind generator program, domestic oil 
bbl more petroleum than they otherwise 
would have. Moreover, the wind gener- 
ators, which have an expected life much 
greater than 10 years, would be deliv- 
ering energy at a rate equivalent to 175 x 
l0 bbl of oil per year. 

This calculation is based on the avail- 
ability of large wind generators at an in- 
stalled cost of $500 per kilowatt (1). They 

-i >- would operate at an average plant capac- 
K - K ity factor of 0.30 (2). It is assumed that 

K construction of the underground storage 
facility to be used to store the oil will 
cost, when completed, $3.5 x l0 (3). 
This would be filled with crude imported 

That's how easy it is with LKB's Multiphor? unit. And duration petroleum costing $15 per barrel or 
of the runs is also short: the precisely engineered all-glass cooling $15 x 10 for the entire inventory (4). To 
stage means that you can apply higher power for faster runs- simplify the calculation it is assumed that 
higher field strengths for sharper resolution. With the Multiphor the construction would be completed be- 
unit and LKB's power supply you can do up to 48 samples in less fore any oil were purchased for storage, 
than two hours! and that all 10 bbl would then be pur- 

Besides being the system of choice for analytical and prepara- chased and stored at one time, at the be- 
tive electrofocusing, the Multiphor unit is excellent for elec- ginning of year 1. 
trophoresis as well. Simply add the required kit and you're ready The alternative to constructing the oil 
to work with SDS-polyacrylamide gels, agarose gels even storage facility would be to buy wind 
immunoelectrophoretic methods. generators. At the beglnntng of year I the sum of $3.5 X 10 (the construction 

For safety the Multiphor unit is also unique. There is no metal cost of the storage facility) would be 
in the cooling stage to invite short circuits, the electrode design available to buy 700 megawatts of wind 
makes it almost impossible to come into contact with high volt- generator capacity. These would operate 
age, and the power supply has a safety interlock so you can con- for 1 year, producing 18.4 x l0 mega- 
nect it to your own equipment without additional risk, watt-hours. At the end of year 1 the 

If you think that a system which offers so much in speed, repro- stock of wind machines would be aug- 
ducibility, versatility and safety has to be costly, think again. The mented by an amount corresponding to 
Multiphor system is one of the least expensive flat bed instru- the interest (at 10 percent) on the full pe- 
ments available. Send for details today (And be sure to ask for troleum inventory for 1 year. Thus $15 x 
pertinent LKB Application Notes, a free subscription to Acta 108 would become available. At the end 
Ampholinae and information about forthcoming electrofocusing of the second year another $15 x l0 
seminars and workshops.) would become available, and so on. The 

wind generators, grid-connected, would 
save oil in power stations at an assumed 
average heat rate of 10,000 Btu's per 

_________________ kilowatt-hour or 554 kilowatt-hours of 
wind electricity would save 1 bbl of oil. LKB Instruments Inc. At the end of 10 years the wind capacity 

12221 Parkiawn Drive Rockville, MD 20852 in place would total 37,000 megawatts, 
301: 881-2510 

Circle No. 269 on Readers' Service Card the annual oil savings would be 175 X l0 
19A-304 bbl/year, and the cumulative oil savings 

would be 1.15 x 10 bbl. 
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The wind generators in place at the to expunge this nasty little word from 
end of 10 years could be expected to go our biological vocabulary and, while we Prepared on producing for several more decades, are about it, let us also exclude its kid 
at least, although they would already brother or congener the "trade-off prin- 
have been "paid for." More wind capac- ciple," which is philosophically equally 
ity could be added every year, using the misleading. electrofocusing 

money that would have been spent to fi- GIDEON LOUW 
nance the oti reserve. Department of Zoology, 

for The above is, of course, drastically, Arizona State University, Tempe 85281 simplified. However, the assumed and electrofocusing 
calculated numbers are reasonable. 
Wind has substantial environmental ad- 
vantages as compared to oil. Perhaps we Carcinogen Report to the Public? 
should be studying the replacement of at 
least a part of the oil reserve with wind Luther J. Carter s article (News and K 

generation capacity. Comment, 9 Feb., p. 525) on the amend- K 

MARSHAL F. MERRIAM ment to the National Cancer Act requir- 
Department of Materials Science ing the Department of Health, Educa- 
and Mineral Engineering, University of tion, and Welfare (HEW) to issue a re- 
Cal Wornia, Berkeley 94720 port each year on carcinogens suggests 

to me that, in addition to preparing this 
References and Notes type of report, HEW should make a pre- 

1. Prices of large wind generators are not well sentation to the general public con- rose I iS defined at the present time; much depends on the of various sub- 
the scale of production and existing machines cemng dangers 
are all prototypes. Several studies sponsored by stances. This presentation could be sent 
the Department of Energy have developed 
costs, based on present designs, in the $500 per to newspapers throughout this country, 
kilowatt range for rated wind speeds consistent informing readers about what substances 
with a plant capacity factor of 0.30. 

2. Plant capacity factor is the factor by which the might increase their chances of con- number of hours per year and the kilowatt rating 
of the generator must be multiplied to yield the tracting cancer. The report could also n- number of kilowatt-hours generated in a year. form the public as to where these sub- Ampholine? carrier ampholytes 

3. According to press reports (Wolf Street Journal 
11 January 1979, p. 22) the cost of constructin stances occur, that is, in gasoline, are prepared by electrofocusing a facilities to store the oil seems likely to exceed adhesives, paint, and so forth. range of polyamino-polycarboxylic 
$3.50 per barrel, solvents, acids into nine narrow, specific pH 

4. If one considers that most of the crude petro- With this knowledge the public would frat 
leum is likely to be purchased at some future cions. Is there any better way to 
higher price, the number $15 per barrel is con: not only be aware of the dangerous sub- prepare materials used in a 
servative. stances but could carry out a surveil- biochemical technique than by the 

lance action of its own, informing the very technique itself? We know of 
proper regulatory agency of any possible none. 
overexposure to toxic substances. The Are you also aware that Am- 

Biological "Strategies" reports should be in simple, nontechnical pholine carrier ampholytes have 
language; the use of brand names of par- the sharpest and lowest MW range 

The term "strategy" has become com- ticular products would be best, as it of any ampholytes on the market? 
mon currency among biologists of van- would put pressure on various compan- And that only LKB's ampholytes have been shown to be easily sepa- ous persuasions from the molecular to ies to "clean up their act," so to speak. rated from proteins with no ar- the population level. We read of bio- KENNETH A. DEVOR tifactual binding? For the highest 
chemical strategies exhibited by marine Department of Chemistry, resolution, for the highest reliabil- 
invertebrates and reproductive strategies Califbrnia State University, ity, you can put your trust in 
of birds, not to speak of osmotic strafe- Los Angeles 90032 Ampholine ampholytes. 
gies in desert plants! Contact LKB today for full in- 

The term "strategy" implies that a ra- formation on Ampholine solutions. 
ttonal chotce has been made and has 1t5 Ask, too, about IEF workshops, 
origin in ancient military parlance. While The Piltdown Hoax: Piltdown 2 seminars and a free subscription to 
I will concede that some higher mammals, Acta Ampholincte, a bibliography 
such as a pride of hunting lions, may em- The theory that Piltdown man was a of over 2000 papers on IEF using 
ploy a decision-making process which joke, at least partially designed by W. j. Ampholine carrier ampholytes. 
borders on strategy, can you imagine a Sollas (News and Comment, 8 Dec. 
group of barnacles convening a meeting 1978, p. 1062), does not fit the facts. Pilt- New: agarose for elect rofocusing! 
to decide on which set of isoenzymes to down 1 and "associated fossils" were 
use so that their metabolism could be- found over a number of years either by 
come temperature-independent? The Charles Dawson or someone who was 
term is therefore semantically quite in- with Dawson at the time of the discov- 
correct but, far more impo ant, it is phil- eries. The motivation appears to have LKB Instruments Inc. 
osophically grossly misleading, as it im- been to prove that the eoliths were hu- i2221 Parkiawn Drive Rockville, MD 20852 
plies that a process has occurred which man-made by providing the maker, stone 301: 58i-25i0 
is the very antithesis of the evolutionary tools, and associated fossils for deter- Circle No. 270 on Readers' Service Card 
concept of chance and necessity. mining the age. The evidence pointing to laA-303 

Let us therefore agree on the strategy Dawson has been carefully presented by 
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Weiner (I) and recently evaluated by the teeth). Dawson had been collecting 
Krogman (2). The history surrounding stone tools, eoliths, and fossils for more 
the "discovery" of Piltdown 1 is vague, than 20 years (1), so there seems to have 
complex, and will probably never be been no necessity that anyone else be in- 

K -- completely understood. volved. That cannot, of course, be 
The discovery of an anatomically proved so many years later. 

-- modern braincase with an ape-like lower The great interest in Piltdown, both 
jaw set off a controversy that lasted until popular and scientific, was due, in part, 
1953, when all the supposed fossils and to the belief that it was the first human 
stone tools were shown to be fakes (1). If fossil to be found in England. Smith 
the forgery were just ajoke that went too Woodward's book is titled The Earliest 

far, the matter, presumably, would have Englishman (5)! But for the scientists, 
stopped after the discovery of Piltdown the discovery fitted the theory that, in 
1, but apparently the forger wanted to human evolution, the brain had evolved 
prove that the lower jaw and the skull be- earlier than the face, and that all pre- 
longed together. With this end in mind, vious discoveries were on side branches 

Little things piece of frontal bone, a bit of occipital, Weidenreich could not accept the 
Piltdown 2 was created. It consisted of a of the human evolutionary tree (6, 7). 

 and a lower molar tooth-just enough to mera" because it would not fit in with his 
suggest similarity with Piltdown 1 and to view of human evolution (8). For Hoot- 
prove that the ape-like molar tooth be- on, Eoanthropas was central to his theo- 
longed to a human with a high forehead ries (9). I think it was these implications 

IA HPLC and small browridge. The only person of Piltdown that kept the controversies 

associated with Piltdown 2 was Dawson, alive. For many years it was not possible 
Inlet filters. Rheodyne inlet filters can 
be connected between the sample in- who died shortly after the discovery; af- to draw a scheme of human evolution 
jection valve and the column to protect ter his death no further stone tools or without considering the Piltdown prob- 
the column from plugging. The 2 micron fossils were found. Clearly, Piltdown 2 1cm. 
filter element prevents plugging was no joke but an attempt to end the Sollas took a strong position favoring 
caused by particles in the samples or controversy which gravely affected the Putdown, the association of the lower 
by injection valve wear particles. 
Pressure rating of the filter assembly is importance of Pitldown 1. jaw and skull, and Smith Woodward's 
7000 psi (500 bar). Only type 316 stain- Piltdown 2 had the desired effect and reconstruction (10). On the possibility 
less steel and PTFE contact the stream. converted many scientists (3), or rein- that the jaw did not belong with the skull, 

U.S. prices are $45 for the Model forced the opinions of others (4). The he wrote, "The chances against this are, 
7302 Column Inlet Filter and $20 for a motivation behind 2 seems to have been however, so overwhelming that the con- 
package of 5 2rm filter elements 
and gaskets. the same as behind 1-to prove that a jecture may be dismissed as unworthy of 

Pressure Relief Valve. Rheodyne's primitive form of human being had made serious consideration" (10, p. 54). The 
Model 7037 Pressure Relief Valve the stone tools. The evtdence suggests a cantne was found after Sollas s book had 
protects your equipment against damage serious attempt at fraud, not a joke or been written, but it is described in a foot- 
from over-pressure. You can set it minor hoax. It must be remembered that note (10, p. 55). Sollas commented that, 
an here in the range of 2000 to 
7000 psi (140 to 500 bar). U.S. price at that time the eolith problem was one "Thus, Dr. Smith Woodward's method 
is only $270. So, when you consider the of the major issues in prehistory. Daw- receives an unexpected and triumphant 
fact that you can blow a pressure gauge son had been involved in it, had faked vindication." In the second edition of 
in less than 1 second, its a real bargain, tools (1), and, as Piltdown 1 failed to Ancient Hanters, pages 51 to 57 are de- 

Teflon Rotary Valves. Type 50 Rheodyne settle the issues, Piltdown 2 may well be voted to Piltdown, with no suggestion 
Valves are real workhorse accessories regarded as a bold stroke to settle the that there was anything suspicious about 
for your LC equipment. 

Use them for sample injection, column matter beyond any reasonable doubt. the finds. 
switching, recycling, reagent switching, The argument that someone else with A new theory suggests that Sollas was 
fraction collection, stream sampling more anatomical knowledge must have involved in a joke to discredit Smith 
and quantitive reagent injection. Avail- been involved is very weak. Although it Woodward, but the hoax became too 
able in four different versions, these cannot be proved that someone else successful to be revealed (11). Whatever 
valves are chemically inert with zero 
dead volume, operate at 300 psi. They might have helped on Piltdown 1, the Sollas's personal feelings about Smith 
are offered in 0.8 or 1.5 mm bore and in case is clear on 2. Further, if the forger Woodward may have been, what he pub- 
either manual or automatic versions. had anatomical experience, the parts for lished was strong support. The Piltdown 

U.S. price of 0.8 mm bore 3 and 4-way Piltdown 1 would surely have been se- finds were made over a period of several 
valves is $80. The 6-position and lected differently. To provide an ape-like years, and each of the later ones was dc- 
sample injection valves are priced at $95. 
Cost of 1.5 mm bore valves is $2 more. jaw it was not necessary to find the sim- signed to answer the problems which had 

ian shelf or the canine. Most of the body emerged in earlier reconstructions. The 
Write for more data. For full information, with the two molar teeth would have nasal bones helped in understanding the 
please address Rheodyne, Inc., 2809 
Tenth Street, Berkeley, CA 9471 0. Phone been quite enough. Further, if the jaw face. The canine tooth ended the prob- 
(415) 548-5374. were to be associated with the skull, it 1cm of reconstructing the jaw. Piltdown 2 

was essential to remove the very dis- proved that skull and jaw went together. 
tinctive human temporomandibular joint Is there any evidence that Sollas was in- 

from the skull, not the condyle from the volved in these "discoveries," which oc- 
jaw. The joint is uniquely human, the cuffed over a period of more than four A H IO D  N I- condyle is much less distinctive, particu- years? 

THE LO CONNECTION COMPANY larly if abraded a little (as was done to If Sollas knew that Piltdown was not a 
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genuine fossil, he knowingly published a educated say on those issues-that is 
most misleading account, allied himsclf why I read Science. But the strong insis- 
with the forger, and silently watched the tence that the scientists understand the 
futile controversy for 25 years. These are issues in the humanities is based on a 
serious charges to bring against a person simple matter of scale. If I write a poem, 
who has been dead for more than 40 it is unlikely to change the world for bet- 
years. Surely Sollas should not be ter or worse, regardless of the number of 
blamed unless there is more evidence people who read it. But those in the 
than that he did not like Smith Wood- physical and mechanical sciences have a 
ward, had access to fossils, and was not great potential for changing the lives of a 

pictured in a group of scientists studying very great number of us, whether we 

'3 Piltdown. I believe that what Sollas choose to cooperate with them or not. wrote is a far better guide to what he Many lives have been saved by the in- 
thought than the recently disclosed sus- vention and use of the Salk vaccine; many 
picions of a person who did not voice lives have been lost by the invention and 
them until the critical actors in the drama use of nuclear weapons. Moral choices 
had been dead for many, many years. must always be made. 

William D. Metz S. L. WASHBURN JAMES F. SCHAEFER, JR. 
Department ofAnthropology, 1707 Stevens Avenue South, 

Allen 1. Hammond University of California, Berkeley 94720 Minneapolis, Minnesota 55403 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE FITC: Something New or More of the Same? 
Science serves its readers as a forum for the presenta- 
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vancement of science, including the presentation of mi- On 29 March 1978 President Carter announced his Administration's plan 
nority or conflicting points of view, rather than by pub- to create a Foundation for International Technological Cooperation (FITC). 
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reached. Accordingly, all articles published in Science 
including editorials, news and comment, and book re- is expected to be part of the 1980 budget. The purpose of the FITC is to ex- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the pand knowledge and increase the availability of technology to meet the 
AAAS or the institutions with which the authors are af- needs of developing countries. The FITC will engage in or contract for pro- 
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Editor so be a signal of real change in the U.S. response to the entirely new envi- 
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Editorial Staff sistance will be awarded on the basis of the merit of proposals. A major 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE FITC: Something New or More of the Same? 
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TAKING 
THE WRAPS OFF 

A NEW SERIES 
- vv4 OF GILFORD 

RESEARCH 
INSTRUMENTATION PACKAGES. 

For you who were waiting, NOW is that "better time." 

In a day when everything except the dollar is going up, 
you have the opportunity to acquire a complete Gilford 
system at yesterday's prices. Eight Gilford Research 
Instrumentation Packages with dozens of applications 
and a performance-to-price ratio that translates to real 
value in today's economy. K 

An example? Our Wavelength Scanning/Kinetic 
System, at a price that was good last year, and which is 
even a better bargain today. The ideal instrumentation 
package for the researcher who recognizes the value of 
high sensitivity and a 3A range in enzyme kinetics, and 
who also requires high-resolution wavelength scanning. 

You get the same performance/value in all the new 
Gilford Research Instrumentation Packages. There are 
two systems for wavelength scanning, others for kinetic 
assays. Yet another for automatic sample processing with 
an aspirating cuvette. And a system for scanning 20cm 
gels, as well as one which uses precise thermoelectric 
heating and cooling for DNA thermal denaturation - 

renaturatlon assays of exceptional quality. 
Find out how these systems can benefit your research. 

Our instrumentation packages make it convenient. And 
accurate. And reliable. Our prices make it a pleasure. 

Gilford Research Spectrophotometers: 
Every job easier, every result more accurate. K--K- K-K-K-K K- 
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Versatile enough for any job, removed after each run for sample drop or volumetric mode selec- 
compact enough to fit anywhere in processing or storage, and can be tion. An annunciator panel con- 
your lab-the ISCO Model 1850 totally immersed for cleaning. A tinuously displays the status of 
Fraction Collector provides a reservoir under the tray prevents collection: LED numerals indicate 
whole new dimension of per- hazardous spills. the current number ofun its 
formance and convenience. And The Model 1850 gives you deposited in each tube and the 
it's priced at only $995. versatile programming with time, number of tubes filled. 

You have the option of handling For more information about 
fractions in trays of up to 210 test ISCO's new Model 1850, 
tubes, in small racks, or individ- FE] call toll free: (800) 228-4250 
ually. Each lift-out tray holds 35 
removable, self-standing racks (continental U.S.A. except 
which are available for most 12 Nebraska). Or write Instrumen- 
to 18 diameter test tubes. The tation Specialties Company, P.O. 
solvent resistant stainless steel  Box 5347, Lincoln, Nebraska 
and polypropylene trays may be 68505. 

Instruments 
with a difference 
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to new product development. 
K Whether you're developing a new pharmaceu preparation of liquid crystal polymers A real 

tical or agricultural chemical or looking for an short Gut 
- easier route to an existing product head straight Eastman p-benzoquinone is highly electro- 

for Eastman p-benzoquinone or TECQUINOL? philic and can be reacted with a variety of 
K hydroquinone nucleophiles to form tri- and tetra functional aro 

Both of these Eastman intermediates are matic compounds. And it provides a quick, easy 
highly reactive, versatile and can be conve route to dihydroxybenzoquinone 

-- - niently annulated to produce building blocks for For your free sample of TECQUINOL hydro- 
- -- more complex structures quinone or Eastman p-benzoquinone, along with 

-- Because hydroquinone readily undergoes one of the most complete literature searches 
K electrophilic substitutions such as the Mannich available write on your company letterhead to 

and Friedel Crafts reactions it just might elimi Eastman Chemical Products Inc a subsidiary 
nate several steps of a synthesis One enterpris of Eastman Kodak Company Industrial Chemi- 

ing chemist used it as an intermediate in the cals Division Kingsport, Tennessee 37662. 
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New Varian instruments help you solve 
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tough problems in the biological science lab 

when solutions to biological problems K- use atomic absorption to measure 
require the latest in quality instruments, con- electrolytes in tissues, cells, and fluids; 
sider varian. Here are some of the newest determine toxicity; nutrient and metabolic 
research and analytical instruments activities; therapeutic effects of some 
available. Plus some of the application A. 67 elements. Extreme sensitivity of the AA 
areas they can help you with. technique enables characterization of 

microliter samples. 
K Separate nucleosides, nucleotides, 

PTH-amino acids and fatty acids with the The new AA-775 Atomic Absorption Spec- 
new microcomputer-CRT-based Model 5000 ... trophotometer's advanced microprocessor 
Liquid Chromatograph. You can even sepa- K K collects and computes analytical data, en- 
rate nucleosides and nucleotides in the hancing accuracy and precision. Calibration 
same run, (see chromatogram). routines allow automatic weight compensa- 

tion, calibration by standard additions, and 
SEPARATION OF RIBO AND 

OEOXYRIBONK-UCLEOSIDES AND information circle Reader Service No.68. 
MONOPHOSPHATE NUCLEOTIDES 

Coiumn: MicroPak AX-lO, 4 mm x 30 cm Before (A) and after (B) administration of 
anesthetic. 

Peak Identification stored by the E-900 EPH data system for KK K 
1. UdR future comparison and manipulation. 1K-K. 

2. TdR 9 For further information, circle Reader 0.1 abs 
2 3. UR Service No. 65. 

- 4.CdR 
5CR 
6. TdRMP K K Measure enzyme activity at 00005 K .-' 

7. UdRMP 6 A/mm with the new Model 219 Uv/vis Spec- 
4... 8. URMP 

9.CdRMP 7 10. CRMP 10 trophotometer. You dont have to concentrate Replicate measurements of lead in blood-acid your column fractions when the activity is low solution, using carbon rod atomizer. Sample 
and you dont have to dilute your samples volume 2 jsl. Lead level 400 pg. Relative standard 

K- K- K- K- when highly turbid material is present, deviation 32%. 
10 - 20 .. The Model 219 will handle them all. - Time finn) 

ThefiOGO will store nine complete separation ocic K-K-K-K K-K-K-K-K-K-K K-K-K-K-K-K varian also makes NMR Spectrometers 
- __ A,-A. t.0067-.0O10) (Reader Service No. 69) and Mass Spec- 

methods in memory for instant call-up. Saves E - t,--I,---------- 12------------ trometer/Gas Chromatograph Systems 
time. Makes method development easy. For C - ENZYMEANO ___ 

details circle Reader Service No. 63. K K K ___ =_00047 Almin . (Reader Service No. 70). 
/ To have a representative contact you 

a about any varian instrument, circle Reader 
- Do enzyme  Service No.71. 

CPKASSAY assayson micro- a 
22 mm samples with the 

new SF-330 Spec- 002 
- - K 17mm trofluorometer.lt 

gives you broad bio- - 0.0 TIME ISECONOSI Si Sec 

s mm analytical capability 
at modest cost. And Model 219 has routine sampling kinetics 

0mm The SF-330s sre- systems that will sip a 500 rl sample and in 
cial microf low cell 15 seconds measure its kinetics at 20K-. 25K-. 

K K K 30K-. 32K-or 37K-C. To make interpretation easy - also lets you meas- the 219 will print all results on its micro- 
ure PNAs. vitamins processor-based Smart Printer. For details 
drugs and amino circle Reader Service No. 66. 

K- acids after separa- 
350 450 550nm tionbyliquidchro- 

matography. For - K- Analyze for Wavelength (nm) . Peak Identificalion 
information circle soil gases, for haloformsin 1. H2 Reader Service 3 2. co, 

Es 340 nm, slit = 10 nm No 64 drinking water for 3. N20 
Em = 465 nm, alit = 20 nm steroids, lipids and 4. C2H4 
Temperature 27K-c 5. 2H2 

carbohydrates 6. 02 
in bodyfluids, for 7. N2 

Investigate drug metabolism, study drugs and drug 8. tH 
the topography of binding sites, enzymatic metabolites in 
reactions, membrane structure, and the blood. Do it with 
effects of anesthetics with the E-109E EPR Model 3700 Gas 
Spectrometer System. Chromatograph. / K- K- 

By using spin-labeled analogues or by den- The modular, fully S !. - - -h [-J 
tifying indigenous free radicals associated automatable 3700 2 4 I 6   

with cells, tissues, proteins, etc., the E-109E lets you choose 1 It 
provides important structural and environ- exactly what you 
mental information-often not obtainable by need for your 
other methods. This information can be application. varian 

New element-specific detectors 
and a new easy-to-use capillary system 
give you extra capability. For details circle varianhinstrument division 
Reader Service No. 67. 611 hansen way. palo alto, california 94303 u.s.a. 



You don't deserve 
a break today 

DISPOSABLE CULTURE TUBES 
Strong, clear polystyrene tubes 
won't crack in handling or shatter 
during normal centrifugation. 
Thick walls make them ideal for 

general lab use and RIA. Tolerate 

aqueous solutions of mild bases 0 
K- and weak acids. 12 x 75mm and 

13 x 100mm. Polypropylene 
also available in both sizes. 
CAPS "Plug and skirt design William D. Metz 
polyethylene caps seal tight to 
prevent contamination, evaporation Allen 1. Hammond 
or spills. One size fits all. 

4W ?'- An authoritative book that 
has the documents our progress in 

tapping ultimate energy 
answer source. Detailing the diverse 

Ask us for technologies that depend 
- corn plete upon the sun for their 

K- 4 K- information, energy; SOLAR ENERGY is 

a useful publication for solar Dept. W O enthusiasts as well as 

skeptics, for students as well 
as policy analysts. 

SOLAR ENERGY IN 
AMERICA-a broad and 
thorough perspective. 

256 pp., 7" x 10", fully 
illustrated and indexed; 

K-iA 0 87168-301-6 (cloth), 
554 $18.50*; 0-87168-238-9 

UK- - (paper), $8.50* 
Ii K- K- November1978 

To order your copy, send name, 

add.ress and remittance to 

A&AS 
Department ES-3 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 
Please allow 6-8 weeks for delivery. 

K-JtAS members deduct 10 percent. 

American Association for 
the Advancement of Science 
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pH No glass to wash. 
Use once and throw away! 

Electrode TRI-POUR BEAKERS polypropylene withstands most common 
- acids, alkalies, solvents. 

- Autoclavable. 6 sizes, SOmI Quiz to 
FUNNELS 
Polypropylene for strong 
solutions, polystyrene for 
weak solutions. Inside ribs 

QUESTION facilitate filtration. 600 angle, 
The most common cause 
of pH electrode failure is: D Other people break 

them. D Other people let the 
reference dry out. 

D Cosmic forces 
de-energize them. 

ANSWER 
Eventually all pH electrodes - 
age; response becomes 
slow and span is short. K Unfortunately, most electrodes are broken or let dry out before old age takes its toll. 

55K-K-K-K-K-K--K- - K 

PRIZE 554K-K- K-K-K- K *K K K K-K-K-K-K-KU-K - 
Sensorex Combination pH K-K-K-K- K-K-K--K K Electrodes are KK-KK-KKKKKKK- 

prize-winners. They have: 4K-K-K-K-K-K-K- K - 

* Epoxy Bodies with 
Recessed B u lb I Safeguard 
Tips to minimize breakage. * Sealed, gel-filled references that never need refilling. * Fast response overthe full pH range. 
STANDARD 

MODEL 

$36 &ARO 

Semi-micro, flask, flat surface, other 
models available. Send for Bulletin 200A 

5pN5llrg1' 
9713 Bolsa Ave. 
Westminster, CA 
USA 92683 Phon.e: 7141554-7090 
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GET MORE "INFRAMATION" 
FROM YOUR SAMPLE 

screen at any point in the process; 
when satisfied, plot the final spec- 
trum on your instrument's own 
recorder for a permanent record. 
Or, if you prefer, save it in digital 

- form on a microfloppy disk. The 
unique OBEY command lets you 
specify a sequence of operations 

K K - K-K- to be performed on a single sample 
-. -K-K-K-K-- , K K K or series of samples. This is espe- 

K K K K- y powerful when coupled with 
K - our multisampling accessory. 

GRAPHIC DISPLAY 
OF SPECTRA 

The graphics capability lets you 
K-K-  follow the scan of the spectro- 

photometer on the ORT. You can 
display up to three spectra simul- 
taneously on the screen; for 
example, component A, compo- 
nent B, and the mixture of A plus B. 
You can overlay two spectra (as 

K- shown) highlighting the differ- 
ences The GRID command 
superimposes grid lines with wave- 

K number calibrations correspond- 
ing to the spectrum of interest. Any 
portion of a spectrums X-axis can 
be expanded to fill the screen. 

What wont the Infrared Data 
The compact unit displaying the plify operation. Just push a key to Station do? Just about nothing. It 
spectrum in such detail is our new initiate a dialog in which the screen was designed by infrared special- 
Perkin-Elmer Infrared Data Station. asks you for any additional infor- ists to make your work easier, 
Its a microcomputer that lets you mation needed to process your faster, and more accurate -to 
process spectral data on the spot. spectrum. Such routines as dif- relieve you of time-consuming 
Spectra can be displayed right on ference, smoothing, accumula- chores. It's directly compatible with 
the CRT screen or replotted on the tion, average, multiply, subtract, the Model 283 Infrared Spectro- 
spectrophotometer's own re- add, divide, flat, etc., are made easy photometer in your lab and can 
corder. And the best news is that with the Data Station. also be used with our X99B Series 
it costs less than $10,000. When you start a scan, the Data and our Model 58GB. Find out 

SIMPLE TO OPERATE Station goes into action. Single or more about what the Infrared Data 
You need no special programming repetitively scanned spectra are Station can do for you. For a bro- 

skill to operate the Data Station. taken into memory. In a matter of chure, contact your nearest 

We provide an applications pro- seconds, the spectra can be Perkin-Elmer representative or 
gram consisting of more than 32 smoothed, averaged or flattened. write to Perkin-Elmer Corporation, 
different routines. Twenty-four Difference spectra can be ob- MS-i 2, Main Avenue, Norwalk, 

special function keys further sim- tamed rapidly by using the special CT, 06856. To arrange for a dem- 
function key, while automatic onstration, just phone (203) 

scaling speeds the process. You 762-6126. 

can view the spectra on the CRT 

PERKIN-ELMER 
Expanding the world of analytical chemistry. 
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thick. Interaction of the sample hydro- 
carbons with octadecyl groups in this 
layer is the basis of separations occur- 
ring on these plates. This silica gel ac- 
commodates high loads and rapid flow. 
The new plates also include an inorganic 
fluorescence indicator for visualization 
under ultraviolet excitation at 254 nano- 
meters. Whatman. Circle 810. 

Microbial Plating and Counting 

Spectrophotometer electrophoresis plates. The electro- The Spiral System eliminates serial di- 
phoresis path-length is 13 centimeters. lution and replicate plating. The heart of 

The Cary 210 operates in the ultravio- Two-dimensional electrophoresis is eas- the system is the dispenser that distrib- 
let and visible portions of the spectrum. ily set up with optional gel plates that utes the liquid sample on the surface of a 
It has a patented, double-pass mono- have beveled tops. Electrodes are plati- rotating agar plate. The dispensing arm 
chromator which maximizes resolution num; stainless steel and brass are used moves from center to edge. After in- 
and minimizes stray light. The Cary for hardware. Atlantis Scientific. Circle oculation, colonies appear along a spiral 
210's absorbance range extends from 807. track; space between colonies is in- 
-0.6000 to 4.0000 with four decimal creased as the arm moves from center to 
places. Ten scan speeds are available. edge. Concentration is determined by 
Absorbance may be read in eight ranges Digital Electrometer counting colonies and dividing by the 
from 0.01-Abs full scale to 2 Abs. The calibrated volume of the sample in the 
sampling period may be set or extended. Because of its metal oxide semicon- counted area. A laser-based automatic 
Operator selects single- or double-beam ductor field-effect transistors (MOS- counter may be used or counting may be 
modes as well. Varian Associates. Circle FET), model 642 can measure currents done manually. Spiral Systems Market- 
796. as small as 10-' ampere. As little as ing. Circle 811. 

0.005 percent of an input signal may be 
resolved. Input gain is fixed over a range 

Spectrofluorometer of 106 to 1. Model 642 is suited for mea Computer Interface for Mass 
surements of voltage, current, or charge. Spectrometers 

The Ratio II instrument can obtain the Voltage may be measured from 10 micro- 
percent transmittance of a solution in ad- volts to 10 volts with 106 ohms input re- Interlink interfaces many types of 16- 
dition to its fluorescent properties. It sistance. Current measurements from bit computers and desk-top calculators 
compensates for the inherent instability 10's to l0- amperes full scale can be with mass spectrometers. With the ap- 
and decreasing output of xenon lamps to made with 4'/2-digit resolution. Keithley propriate hard- and software, these data 
electronically divide the sample output Instruments. Circle 808. processors can control mass scanning, 
by the output of the reference photo- signal acquisition, and many other func- 
multiplier. This real-time compensation tions of a mass spectrometer. Interlink 
is suited to analyses of short-lived Laboratory Freezer uses a 16-bit digital-to-analog converter 
phosphorescence and fast kinetic reac- for mass command and 12-bit analog-to- 
tions. Six scan rates are available and Model PR12O-17 is used for medical digital converter for analog data acquisi- 
there is an Autoranging feature to select research, biological storage, preserving tion and scalers for pulse counting. 0th- 
the proper scale for a given sample. tissue, plasma, blood cells, and micro- er controls and status checks are routed 
American Instrument. Circle 806. biology. The cabinet is made of steel through three 10-bit digital-to-analog 

with a counterbalanced lid. An indicating converters and various switches and 
temperature control provides an adjust- latches. Extranuclear Laboratories. 

Electrophoresis Chamber able temperature range from - 18K-C to Circle 809. 
-85K-C. The cabinet has an air-cooled 

Model VQS uses silicone rubber seal- condenser; no liquid is required. Chain- 
ing gaskets and single-action rapid her dimensions are 69 by 20 by 21 inches Literature 
clamps to mount electrophoresis plates high. Outside dimensions are 79 by 35i/2 

without sealing grease, removable spac- by 50 inches high. Model PR12O-17 is al- Instrumentation Tape Recording is 
ers, or pinch clamps. The unit employs so available with a recording thermome- written for scientists who must evaluate, 
Lucite electrolyte chambers and glass ter and a buzzer alarm. So-Low Environ- select, and use tape recording systems 

mental Equipment. Circle 812. with their experimental apparatus. EMI 
Newly offered instrumentation, apparatus, and Technology. Circle 815. 

laboratory materials of interest to researchers in all Vacuum Filtration Manifold describes 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is Reversed-Phase Thin-Layer Plates a means for simultaneous filtration of up 
given to purpose, chief characteristics, and avail- to 12 samples. Amicon. Circle 817. 
ability of products and materials. Endorsement by 
Science or AAAS is not implied. Additional infor- Microslides, 1 by 3 inches, employ a Neuroscience, Statistics and Psychol- 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number silica gel in which the surface hydroxyl ogy is devoted to apparatus and audiovi- 
on the Readers' Service Card (on pages 946A and units are reacted with octadecylsilane sual materials for these disciplines. Life 
1042A) and placing it in the mailbox. Postage is free. 

-RICHARD c. SuMMER (C,8) to form layers 200 micrometers Science Associates. Circle 818. 
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Molecular Biology 

Enzymes For Synthesis fl ' ' 

0880 RNA LIGASE (14 mi 15 co/i) 
For synthesis of oligonucleotide with spec.ified 3' terminus 
and other applications, see P-L Analects 6(2) April 1978. 
New Lower Price.150 units.$60.00* 

0872 DNA LIGASE (NAD, 15. coli) 
x lysogenic system 
New technology permits 90% lower price. 
New Lower Price.2500 units.$50.00 

0429 POLYNUCI.EOTIDE PHOSPHORYLASE TYPE 15 
(M. luteus) 
Old favorite for polyrihonucleotide synthesi , phosphorolysis, r 
arsenoly 
New Lower Price.30 units.$33.00 

0916 RNA POLYMERASE (15. co/i) 
This new product with a pecific activity >800 units/mg is 
nuclease free. 
New Low Price.$0 units.$ 60.00* 

490 units.$240.00* 
0870 DNA LIGASE (14  15. oIi) Heilma-the largest assortment of highest K 

New process yield quality product at reduced price, precision glass and quartz cells Standard- Flow through constant temperature 
25 Weiss unite (500 P-L units).$55.00 Anaerobic Special Designs 
*Insulatd container and refriger nt charg $6.00. Also available ULTRAViOLET LIGHT SOURCES 

Call or write for complete information. Deuterium Lamps Mercury vapor Lamps Hollow Cathode Lamps Power Supplies 
excellence in biochemistry A Write for literature Box 544 

(.5 ______ PLiochemicals,inc.  LLM Ic Borough Kali Station 1037 NEST McKINLEY AVENUE, MILWAUKEE, \NIS 53205 E L L 5, 1 N C, Jamaica, New York 11424 _________________________________ Phone (212) 544-9534 Call 414/347-7442 TWX 910-262-1111 ________________________________________________ 
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SWIFT Laboratory-Research 
Microscopes- when you have to determine 

the fine line of distinction 
Totally modular in concept, these Swift or phase. Certain patented features assure utmost 

laboratory-research microscopes permit custom ease of operation, protection for the finely bal- 
person alization to your exact-and exacting- anced gear train and lenses, and safeguards for 
requirements. Applicable to every area of micro- valuable specimen slides. And all are as sensibly 
scopy, they will accommodate all types of illumina- priced as they are sensitively capable. 
tion (critical through Koehler, Tungsten or Halogen), WRITE TODAY FOR LITERATURE AND NEAR- 
and optical combinations for brightfield, darkfield, EST DEALER FOR A PERSONAL DEMONSTRATION. 

MiGOG M973 
Series K- K- 

SWIFT INSTRUMENTS, INC. 
ST- Scientific Instrument Division  P.O. BOX 562, SAN JOSE, CA 95106 * 408/293-2380 (MAIN OFFICE: Boston, MA) 

SWIFT agencies are located throughout the u.s. and in most foreign countries. 
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AAAS NEWS BOOKS RECEIVED AND 

(Continued from page 996) BOOK ORDER SERVICE 

The first Wide Ranue published in the Proceedings Issue of (Continued from page 1001) B. Science. Taylor, Buckingham, 

M icrotome-cryostat... The new procedures call for pub- Donatelle, William E. Jacott, and Melville G. lication of a directory of AAAS Fellows, Rosen, Eds. Springer-Verlag, New York, 

fnnm to be sold to AAAS members at cost. 1978. xl, 1366 pp.' illus. $38.50. To order Temperaiures The directory cannot be published be- circle 587 on Reader Service Card. 
En fore the 22 May deadline for submission Fibrinolysis. Current Fundamental and 

-150C iu Clinical Concepts. Papers from a symposium, of nominations, but inquiries about the Istanbul, Turkey, Sept. 1977. P. J. Gaffney 
fellowship status of prospective spon- and S. Balkuv-Ulutin, Eds. Academic Press, frozen Sections 
sors may be directed to the Executive New York, 1978. x, 240 pp., illus. $19.65. 
Office. As soon as the directory is avail- Field Theory, the Renormalization Group, 

and Critical Phenomena. Daniel J. Amit. able, an announcement will appear in the McGraw-Hill, New York, 1978. xiv, 336 pp. from OdU. to 2p.. AAAS News section of Science. $23. International Series in Pure and Applied 

The Harris LoTemp model WRC Physics. To order circle 615 on Reader Ser- 
is two microtome-cryostats in vice Card. 
one. A single unit that can do For the Flow, Mixing and Heat Transfer in Fur- 
both routine diagnostic pro- Library naces. Papers from a conference, Cairo, Feb. 
cedures and such sophisticated 1977. K. H. Khahl, F. M. El-Mahallawy, E. 
research procedures as thin The Double Bind: The Price of Being a B. Khalil, and D. B. Spalding, Eds. Per- 
section light microscopy, auto- Minority Woman in Science, third print- gamon, New York, 1978. viii, 248 pp., illus. 
radiography, fluorescence mi- ing. Shirley Mahaley Malcom, Paula $30. HMT, vol. 2. To order circle 604 on Reader Service Card. croscopy and other histological Quick Hall, and Janet Welsh Brown. Re- FORTRAN 77 Programming. Walter S. 
procedures, at a cost iom par- port of a 1975 conference of Black, Brainerd, Charles H. Goldberg, and Jonathan 
able to presently available Puerto Rican, Mexican-American, and L. Gross. Harper and Row, New York, 1978. routine cryostats. 

The Harris model WRC is Native American women scientists. The xviii, 360 pp. Paper, $9.95. The Fourier Transform and Its Applications. 
compact... can be moved any- report discusses problems of minority Ronald N. Bracewell. McGraw-Hill, New 
where it's needed. The cold women in science and contains policy York, ed. 2,1978. xvsss, 444 pp., illus. $23. To 
chamber has extra room for and program suggestions which can order circle 605 on Reader Service Card. 
tissue handling, storage or serve as guides to public agencies, edu- Garden Spice and Wild Pot-Herbs. An 
freeze drying. Full opening top cational institutions, professional associ- American Herbal. Walter Conrad Muenscher 
with special access ports com- and Myron Arthur Rice. Illustrations by El- 
bines the features of a totally ations, and funding organizations. 70 pp. friede Abbe. Comstock (Cornell University 
closed system with the easy ac- Cost: $3 per copy. Press), Ithaca, N.Y., 1978. x, 214 pp. Paper, 
cessibility of open top models. * * * $6.95. Reprint of the 1955 edition. 

Programs in Science for Minority Sta- The Gas Industry and the Environment. Pro- Available equipped with ceedings of a symposium, Minsk, Soviet 
International Equipment Corp. dents, 1960-1975, second printing. Coin- Union, June 1977. Published for the United 
microtomes, or cryostat only piled by Shirley Mahaley Malcom, John Nations by Pergamon, New York, 1978. xvi, 
prepared for installation of your Cownie, and Janet Welsh Brown. An in- 264 pp., illus. $34. To order circle 623 on 
present lEC. microtome. In- . Reader Service Card. 
stalled stereo zoom microscope ventory of projects, undertaken since Gaseous Electronics. Vol. 1, Electrical Dis- 
also available. 1960, aimed at improving the quality of charges. Merle N. Hirsh and H. J. Oskam, 

For a full description of the science education for minority students. Eds. Academic Press, New York, 1978. xii, 
Harris WRC and its wide range Single copies available at no cost. 506 pp., illus. $39.50. 
of additional features write or For further information, contact Ka- General Relativity from A to B. Robert Ge- 
call . .. ren L. Ehrlich, Office of Opportunities in roch. University of Chicago Press, Chicago, 

1978. xii, 226 pp., illus. $11.95. Science, at the AAAS address. The Genius of Arab Civilization. Source of 
Renaissance. John R. Hayes, Ed. MIT Press, 

- Cambridge, Mass., 1978. xii, 232 pp., illus. 
K CSFR Committee to Meet Paper, $15. Reprint of the 1975 edition. Geomagnetic Diagnosis of the Magnet- 

osphere. A. Nishida. Springer-Verlag, New The AAAS Committee on Scientific York, 1978. viii, 256 pp., illus. $38.80. Physics 
Freedom and Responsibility will meet on and Chemistry in Space, vol. 9. To order 

Friday and Saturday, 16 and 17 March, circle 588 on Reader Service Card. 
in the AAAS Board Room, 1515 Massa- German-English Science Dictionary. Louis De Vries. Updated and expanded by Leon 
chusetts Avenue, NW. The meeting is Jacolev with the assistance of Phyllis L. Bol- 
open. For further information, contact ton. McGraw-Hill, New York, ed. 4, 1978. 
Rosemary Chalk, CSFR staff officer. xxxviii, 628 pp. $14.50. To order circle 592 on 
Telephone: 202-467-5236. Reader Service Card. 

Group Theoretical Methods in Physics. Pa- 
pers from a colloquium, Tflbingen, Germany, 
July 1977. P. Kramer and A. Rieckers, Eds. 

Harris Manufacturing Co., Inc. For more information about the ac- Springer-Verlag, New York, 1978. xviii, 546 
14 Republic Road tivities and publications described in pp., illus. Paper, $23.50. Lecture Notes in 
Treble Cove Industrial Park AAAS News, write to the appropriate Physics, vol. 79. To order circle 606 on Read- 
North Billerica, Mass. 01862 office, AAAS, 1776 Massachusetts er Service Card. Horizons in Biochemistry and Biophysics. (617) 667-5116 Avenue, NW, Washington, D.C. Vol. 5. B. Quagliariello, F. Palmieri, and 

20036, unless otherwise indicated. Thomas P. Singer, Eds. Addison-Wesley Ad- 
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