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For a Mode Ultramicrotomy Laboratory you  sections, shape  ids fr light microscopy, an 
these basic units from.LKB trim areas of interest for ultrathin sectioning. 

The.LKB U.Itrotom.e.Ill Ultramicrotome combined Quality sectioning needs quality knives. The LKI 
with the Oryokit provides you with a wide range of Knifemak.er'produees h.igh.qu.ality.glass.knives w.it: 
sectioning.possibilities from room.te.mperature predicta.ble angles.. 
d.own to as.lo.w as 4.-I7OO Take the first.step today to.get your.Model.UIv 

With the LKB.Pyramitome (Histoiviicrotome and Laboratory-send for the LKB UM Catalogue- 
Pyramid Maker in one), you can section.micron thin TODAY.. cirinii*. 
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.12221 Parklaw.r' Drive,.FockyiiIe.MD.2. 
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One camera took all of these pictures 
and delivered them in seconds. 
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'>' 'V"'' '"'4"""" "'"""" galvanized coating xioo Type 107 

chromatogram of urological Bone combs from Middle 
specimen Type 108. Ages. Type 52. 
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35mm slide of muscle 
structure. Type 46L. 

Damaged automobile piston Lung with tumor. 
Type 55 positive/negative Type 108. 

The new Polaroid MP-Licamera. 
It's the one camera that couples speed with flexi- can handleeventhe mostdifficult lightingsituations. 

bil ity. And you can shoot at any angle or perspective be- 
itfits practically any job you have because it lets ' " cause both camera mount and column rotate 

you use 13 different Polaroid instant films in 4 x 5, through a complete 360 degrees. 
pack or roll formats. And you can't go much further than that. 

They give you exactly the records you need-in ' TheMP-4MultipurposeLandcamera be- 
full color or black and white (fine-grain, high- ' longsineverylaboratoryandphotostu- 
speed, negative with matching positive, and even dio. it delivers in seconds what other 
black and white transparencies). photographic processes can take 

And not one of them takes more than two minutes hours to achieve. 
to develop. For more information or a demonstration, 

The modular design of the new MP-4 lets you wrlteto Polaroid Corporation, Dept. 26-254, 
interchange cameras, film holders and lenses. Be 549 Technology Square, Cambridge, Mass. 
cause the light arms are completely adjustable, It < 02139. Or call collect (617) 547-5176. 
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If you want to get more 
out of your lab, 
put the Scientific 310 into it. 
Like any good lab system, HP's S/310 lets you capture critical 
events in real time. Concurrently with extensive program develop- 
ment and computation. 

HOWEVER, the S/310 does even more. ... to get more. 

By linking the S/310 into a network, you can share data and 
work loads with larger systems. 

By adding HP's extended data base management, you make data 
manipulation and report generation easy. 
And HP's microprogramming capability lets you speed 
program execution from 2 to 20 times. 
This innovation works for a living. 

You do. So call us. 

HP minicomputers. 
They work for a living 

HEWLETT hp PACKARD 

Sales and service from 172 offices in 65 countries. 
1501 Page Mdi Road, Palo Aito, cailfornia 94304 circle No, 667 on Reoders' Service cord 22425 



Now there's a REPIPET? Dispenser 
and Dilutor br every lab need. 

The six REPIPET'S Dispensers shown here are but a few of HF. Choose from 1, 5,10, 20 and 50 ml sizes, all with 50% 
the many models Labindustries can supply you for precise   lifetime guarantees. Take a moment to circle the reader 
repetitive measurements. Every lab reagent - even cor- number for our free new catalog "LiI REPIPETS and 
rosives - can be used with REPIPET Dispensers except ,' y Dilutors." 

1. Universal REPIPET Dispenser fits any 
container from 1/2 ml up to 5 gallons. 
Simply cut the TEFLON'S tubing to fit. 
10 ml model $75. 

4 NEWREPIPET Dilutor. 

This simple, precise and j>j low cost Dilutor now 
2. NEWLoWSilhouette with ' features sturdier con- 

new 2-opening wide-mouth struction and low profile 
container. Leave the instru- container. Many models 
ment in place, use the .. 1 to 50 ml. 10 ml model 
second opening to refill , -" with 1 ml aspirator 
with reagent. This 10 ml 
unit $66.50 including 
container. 

'>7' ' '/ 

WIN 

44. 3 NEW  NEWAUTOREPIPET 
REPIPET Jr. Dispenser features air- 

Dispenser only activated foot-operated 
$29.50. An unbreak- pedal - frees both of 
able plastic 0.5% 
precision dispens- your hands for other  
er for non-corrosive work. The safest way 
reagents. We in- possible to dis- pense corro dude chemical sives. Model 
resistance chart. . 7, shown is $220. 

6. NEWMINI-REPIPET 
Dispensers. Especially 

4444.4. ' suited for dispensing 
directly from diagnostic 
reagentcontainers? 
ml and larger with 0.1% 

precision. Avoid the 
hazards of mouth 

'4744 Order from Labindustries ' '; standard sizes 
or your distributor. 't>  $63.50. 

 LABINDUSTRIES Phone (415) 843-0220. Cable LAB IND, Berkeley 

1802 Second Street, Berkeley, CA 94710 
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Food for thought from Saunders 

It's organic. 



Coming in 1975- Current titles- 
Hollander & Gupta: Light Mlcroscopy-.-Princlples Gerking: Biological Systems, 2nd Edition. Clear-cut de- 
& Practices. A new tape/filmstrip program to better acquaint scriptions for non-science majors-scientifically accurate, yet not 
students with everything from basic optical principles to specialized too complex. Emphasis is on common functional aspects of plant 
techniques. Ten units cover applications in biology and cyto- and animal kingdoms. By Shelby D. Gerking, Arizona State Univ. 
technology, with special attention given to samplepreparation and 506 pp. $11.50. Order #4101-6. 
defining cellular features. By David H. Hollander and Prabodh K. 
Gupta, John Hopkins Univ. 

Barnes: Invertebrate Zoology, 3rd Edition. The most 
Welty: The Life of Birds, 2nd Edition. Hailed as one of the widely used text in its field correlates anatomy, ecology, physiology 

soon in a new and taxonomy without oversimplification. Adaptive significance of best ornithological texts ever published, available morphological features is stressed. By Robert D. Barnes, Gettys- second edition. Extensive revision has been made in material on burg College. 870 pp. $14.00. Order #1562-7. 
plumage and molting, metabolism, reproduction, behavior, migra- 
tion, orientation, population dynamics, and conservation. By Joel 
Carl Welty, Beloit College. Clark: Contemporary Biology-Concepts & Impli- 

cations. The first text which directly relates biology to student 
Crang & Ward: Techniques of Electron Microscopy. interests. Basic concepts are reflected in complementary chapters 
A new audio/visual presentation of both common and exotic on public health and environmental problems. By Mary E. Clark, 
procedures used in working with biological specimens. Coordi- Calif State Univ., San Diego. 708 pp. $11.50. Order #2597-5. 
nated filmstrips and tape cassettes include techniques in ultrami- 
crotomy, autoradiography, freeze-etching and scanning micros- 
copy. Supplementary booklet included. By Richard E. Crang and Chisler & Jenio: Study Guide to Accompany Clark's 
Jack A. Ward, Bowling Green State Univ. Contemporary Biology. Designed to aid students in their 

independent reading of the text. Chapters parallel Clark with 

Walker: Vertebrate Dissection, 5th Edition. Organized learning objectives, study problems and questions. By John 
systemically to provide a comparative approach to the dogfish, Chisler and Frank Jenio, Glenville State College. 395 pp. $5.95. 
mudpuppy, cat, rabbit, mink, and representative hemichordates. Order #2562-2. 
Revised material on mammalian muscles and circulation, and a 
host of new drawings highlight the edition. By Warren F. Walker, Frobisher et al: Fundamentals of Microbiology, 9th 
Jr. Oberlin College. Edition. A classic, well-balanced introduction to basic science and 

its applications. A new chapter on natural water microbiology and 
Balinsky: Introduction to Embryology, 4th Edition. many new illustrations are featured. By Martin Frobisher; Ronald 
Completely revised and updated for 1975: material on gastrulation D. Hinsdill and Koby T. Crabtree, Univ. of Wisconsin; and Clyde 
has been expanded; Wessel's work on cell shapes is covered; R. Goodheart, St. Luke's Medical Center. 850 pp. $16.50. 
information on morphogenetic movements in mesenchyme has Order #39224. 
been added; and in vitro studies on mammalian eggs are included. 
By B. I. Balinsky, Univ. of Witwatersrang, SA. 

Crabtree & Hinsdill: Fundamental Experiments in 
Microbiology. This companion to the Frobisher text guides Hazen: Readings in Population & Community Ecol- students through numerous studies in non-medical applied mi- 

ogy, 3rd Edition. Classic and current papers spanning 30 years crobiology and microbial ecology. Intricacies of soil and water 
cover single-species populations, relations between organisms, m 
metabolism, and communities of organisms. Fifteen articles new to icrobiology are demonstrated. By Koby T. Crabtree and 
this anthology include population cycles in small rodents, plant- Ronald D. Hinsdill. 349 rn. $6.95. Order #2733-1. 
herbivore coevolution, mineral cycles in forest ecosystems. By 
William F. Hazen, San Diego State Univ. Chivers: Audio-Visual Programs in Human 

Anatomy. Five tape/filmstrip presentations will be available 
DeRobertis, Saez & DeRobertis: Cell Biology, 6th shortly for classroom use and independent study. Anatomical 
Edition. Cytology is integrated with molecular biology and genet- Functioning of the Limbs depicts structure and kinesiology. 
ics in this approach to the cell at all structural levels. The sixth edi- Further morphology is demonstrated inAnatomy of the Abdomen; 
tion features expanded material on enzyme kinetics, chloroplasts, Anatomy of the Pelvis; and Anatomy of the Central Nervous 
and molecular biology of muscle. By E.D.P. DeRobertis and E.M.F System and Supero-Lateral Dissection of the Head, a two- 
DeRobertis, Univ. of Buenos Aires, and Francisco A. Saez, Institute program set. By B. Roy Chivers, Queen's Univ. Sample filmstrip 
for the Investigation of Biological Sciences, Montevideo. frames and tapes are available. 

? 
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;vv B. $auriders CG. West Washington Square, Philadelphia, Pa. 19105 

I Please send me the following books Lii For my personal library-bill me LII For possible adoption 
Title Requested Order no. Course Title Present Text I 

I Name________________________________________________ Affiliation ______________________________________________ 
L Address______________________________________________________________ Zip 
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This clever 
device 
activates a 
computer 
search for 
dissertations. 
The right input from you, and the DATRIX II computers 
will swing into action - tracking down the doctoral 
dissertations related to whatever topic you're researching. 

What's the right input? A completed DATRIX II order form and a 
$15 check, deposited in the "clever device" you see here. As 
soon as Xerox University Microfilms receives your inquiry, 
we'll comb through our definitive data base to determine which 
of its 430,000+ citations pertain. (Those 430,000 titles repre- 
sent virtually every dissertation accepted in the U.S. to date.) 
Within a week, we'll send .you a printout of our findings. 

If you prefer to be left to your own devices, see if our 
Comprehensive Dissertation Index (CDI) is available 
in your library. In 37 well-put-together volumes, CDI gives 
you everything the DATRIX II service gives you - except 
reference to the newest dissertations, and the expediency of 
interdisciplinary access. Which means the DATRIX II service will 
often be the more desirable resource. 

But whichever resource you want to use, the entries will tell 
you what you want to know. In addition to author, degree, year, 
and university, each CDI or DATRIX II citation informs you 
if the title is (1) abstracted in Dissertation Abstracts International, 
the now-classic monthly journal which we established 
in 1938; and (2) available on microfilm @$5.00 or xerographic 
paper copy @$ 11.00 from Xerox University Microfilms - 
as more than 300,000 dissertations are. 

Would you like a DATRIX II order form, or more details on our 
dissertation program? Activate our Literature Services Depart- x 
ment with the same "clever device" we mentioned before. EROX 

Xerox University Microfilms 
300 North Zeeb Road / Ann Arbor, Michigan 48106 

XEROX? s a t ademark of XEROX CORPORATION 
circle No. 541 on Readers' Service Cord 



The problem with stills is 
they give you more than 
you asked for 
More maintenance problems, for Milhipore pure water systems 
one thing. Buy a modern source of are modern, economical sources of 
laboratory-grade water, Millipore's reliable laboratory water. We make 
MiJIi-ROTM purification system, and a family of them, including units 
forget weekly cleaning. Milli-RO that produce ultra-pure reagent 
systems provide up to 40 liters of grade water and high-volume 
water per hour, week after week, systems. 
with no special care except an Let us send you more infor- 
occasional prefilter cartridge change. mation, including recommended 

More impurities, for another. water standards as prepared by the 
Milli-RO systems pass 20 times ASTM, CAP, and other societies. 
fewer particles than even a well Or call toll free for immediate tech- 
maintained still. nical consultation: 800-225-1380 (in 

And more operating costs - Canada 800-261-0961). Millipore 
approximately 15 times more than Corporation, Bedford Mass. 01730. 
an equivalent Mil.li-Ro system 
when energy requirements, depre- 
ciation, and maintenance are taken KJJ 'j">(Yji>'% "li{ fl I' ? 

into account. Milli-RO systems cost 
less to buy, too. 

circle No. 618 on Reoders' Service cord 
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PS, I love you. 
Right after we announced the Mettler Ps 1200 electronic top-loading 
balance, orders started pouring in. 

Why the instant attachment? Because it's the electronic top loader with just 
a pan and a result. No knobs. No adjustments. No beam. You simply place 
your sample on the weighing pan and read the results in less than two 
seconds. A single control bar performs all operations-on, off, taring. A 
built-in memory accumulates individual weight values and the total can be 
read on the digital readout. Additionally, the PS 1200 is equipped with BOD 
digital outputs-a plus for on-line and on-stream applications. And should 
an overload occur there is no readout and data transfer is blocked, 
preventing erroneous inputs. The Mettler PS 1200 has a weighing range of 
1200 grams with readability of 0.1 gram. 

Like all other Mettlers, when you buy a PS 1200 you get 
more than a balance. You get a company and all it has come . . . 

to represent. Send for information about the PS 1200. 
You'll love it. Mettler Instrument Corporation 
Box 100, Princeton, NJ 08540 .e;'>?A4 

LttLz 
always gives you so much more 'A' \ 

I' 

4. .4,' 

4444 4444444a 4' 44/44  ' .4 . 44 
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THE NEW RC-5 
CENTRIFUGE 

JUST RAISED YOUR 
ST ARD. 

The Du Pont/Sorvall RC-5 
refrigerated superspeed centrifuge is the new 
standard of the laboratory. 

For years, the RC-2B held that  -< 

position. But the new RC-5 has changed that. 
The RC-5 has electronic controlled 

circuitry for smoother speed control and less 
downtime. New electronic sensing for closer, 
more reliable temperature control. New 
safety door interlock-won't open when rotor 
is spinning. Yet the new RC-5 is in the same 
price range as the RC-2B. 

You already have a good rotor 
inventory for the new RC-5, if you own an 
RC-2B. They all fit. That means there's a 
larger number and greater variety of rotors, 
tubes and adapters for the RC-5 than for any 
other superspeed. 

You have a ready backlog of 
reference for your new RC-5, because more 
published experiments have been performed 
on the RC-2 or the RC-2B than on any other 
superspeed centrifuge. And they all apply to 
the RC-5. 

The RC-5. Raise your standard. PONT)  
nil 

Send for our new RC-5 brochure to 'UU 
Du Pont Instruments, Sorvall Operations,   RX'ALL 
Room 23700F, Newtown, CT 06470. 

circle No. 673 on Readers' Service card 
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Skepticism 
Skepticism is a stock trade of science. Thus, the promise 1. Eluding the Energy Trap 

J. FREDERICK WEINHOLD 

of the green revolution is weighed against its actual ROBERT C. AXTMANN 2. The Earth's Fire 

costs... the potential of geothermal energy is squared ROBERT W. REX GEOFFREY ROBSON 

againstproblems, environmental and political ... con- 3. 'Science, Development, and 
KENNETH E. BOULDING fident 20th-century conceptions of prehistory are crit- HARRISON BROWN 
RENEE C. FOX 

ically examined.., our understanding of natural phe- 4. Technological Shock 
ANNE P. CARTER 

nomena - volcanoes, earthquakes, hurricanes - is c. 
5. Population Policy and Human 

questioned. This third volume of Speaking of Science Development 
JUDITH BLAKE DAVIS 

offers a wide ranging sampling of skepticisms - from ROGER REVELLE 
6. Earthquakes: Managua and 

population policy to views of man's violent behavior. Beyond 
DON TOCHER 

Knowledgeable people take a sharp-eyed look at twelve R. B. 
7. Volcanoes 

different problems involving science and technology. ROBERT J. DECKER MICHAEL J. CARR 

An insight is gained into current attitudes toward some 8.Hurricanes 
LOUIS J. BATTAN familiar problems.., and a few new ones. CECIL GENTRY 

9. Malnutrition: A Medical and 
Economic View 
NEVIN S. SCRIMSHAW 

F. JAMES LEVINSON 
10. The Green Revolution: 

- - ----------- An Assessment 
* Speaking of Science Ill is an audio- THEODORE C. BYERLY 

Please send me.albums of Speak- * cassette product of AAAS. There are DANA G. DALRYMPLE 
ing of Science Volume III at $39.95 * 12 conversations on six one hour 11. Legend and Science in the 
each for non-members, $34.95 for * cassettes packaged in an attractive Early Americas 
members. (Both plus $.75 postage and album and accompanied by a GERALD S. HAWKINS 

CARMEN COOK DE LEONARD handling.) booklet with background for each R. DAVID DRUCKER 

D check enclosed LI please bill me * conversation. Price per album is 12. The Science of Violence * $34.95 to AAAS members; $39.95 KARL H. PRIBRAM 
* to non members (plus postage and 

name (please print) * handlin&. Moderator: EDWARD EDELSON 

I 
I mm 

address :WAKIN 
City, stace & zip 

I 
American Association SCIENCE 
For the Advancement 
of Science 
1515 Massachusetts Ave., N.XV. 
Washington, D.C. 20005 Dept. SS-3 i VO L ill 



Five compatible Digital lab systems 

that start at under $11,500 
We spent a lot of time in a lot of and includes a processor with graphic displays, or whatever 
labs looking for a practical 16K words of memo ,the new other peripherals you need. 
approach to your system needs. low-cost ARil 16-channel Each system is complete and 
And now we've got it. The analog to digital converter with ready-to-use, and offers you the 
DECLAB 11/10, a family of five a programmable real-time clock quality and performance you'd 
compatible, cost-effective com- and display controller, plus expect from the leading manu- 
puter systems starting at under hard copy teleprinter with facturer of minicomputer 
$11,500. paper tape software. systems. 

These compact systems, If you need more, there's For non-profit organiza- 
based on the expandable Digital's Lab Applications tions, a discount of $1,000 or 
PDP-11 16-bit computer, offer a Package of ready-to-assemble $3,000 is available depending 
wide range of peripherals and software tools. You have your on the model. 
real-time and program choice of the ARIl or LPS1I For more information 
development software. analogsubsystem (expandable contact your local Digital office. 

In the basic configuration, up to 64 channels), with options Or call or write Laborato Data 
DECLAB 11/10 costs $11,495 that include mass storage, Products Group, Digital Equip- 

ment Corporation, Marlboro, 
Mass. 01752. (617) 481-9511, Ext. 
6947. European headquarters: 
81 route de l'Aire, 1211 Geneva 
26. Tel: 427950. Digital 
Equipment of Canada Ltd., 
P.O. Box 11500, Ottawa, Ontario 
K2H 8K8. (613) 592-5111. DD.D 
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order lists of their applicants. Both 
schools and applicants were encouraged 
to view this as a research project, con- 

ducted parallel to the regular applica- 
tion process but having no relationship 
to actual admissions decisions. These 

I a I data are now being analyzed, and a 
I computerized "match" is being per- 

formed. The results of the match will 
be compared to the results of the actual 
admissions process at participating 
schools, and a final report will be avail- 
able in November. 

As suggested by Marcus and Rlggs, 
matching appears to be a theoretical 
solution to what has been called the 
medical school "admissions crisis"; an 
effort is now being made to determine 
whether it mioht be a practical solution 
as well. 

SUZANNE P. DULCAN 
Division of Student Programs, 
Association of American Medical 
Colleges, Suite 200, One Dupont 
Circle, NW, Washington, D.C. 0.036 

Marcus and Riggs suggest that a 
medical school admissions matching 
plan similar to the internship matchin 
program would be preferable to the 
present system of evaluation of appli- 
cants by admissions committees. They 
imply that the admissions procedure 
would be accelerated, that the average 
number of applications per student 
would be reduced, and that the faculty 
members would spend less time serving 
on admissions committees if there were 
a matching plan. There is no question 
that the National Internship and Resi- 
dency Matching Program (NIRMP) for 
the assignment of first-year, post-M.D. 
clinical appointments (internships and 
first-year residencies available to gradu- 
ating medical students) has proved to 

The biggest capacity The biggest motor . - - three speeds, 1,725 be eminently successful over the past 20 
watts and power to spare. The most versatile. - . with our ingenious years. However, the assumption that the 
adapter you can use the smallest container on the one-gallon base! selection of interns or first-year residents 

by hospitals is similar to the selection' of 
Grind, emulsify disintegrate, homogenize, shred, blend, or mix entering students by medical schools is 
in seconds! The Waring one-gallon Blendor does it all. And the incorrect. In the former instance, there 
price is surprisingly low. Like all Waring laboratory Blendors, the are several thousand more clinical ap- 
one-ga lIon model is warranted for one year of laboratory use. pointments available each year than there 

are graduating medical students; hence 
Ask for our new six-page catalog of commercial Blendors: a com- the applicants are buycrs in a buyers' 
plete line of one-gallon, '/2.gallon, and one-quart models plus market. In the case of medical school 
accessories. admisslons, the situation is reversed. At 

present there are three times as many 
M applicants as there are total numbers of 

i *fl*  available places in all of the entering 
liZ Ij  medical classes; here the applicant finds 

"" ' h mself a seller in a very competitive 
-- buyers' market. As a consequence, ap- 

UW ' . phcants to medical school understand- 
Waring Products Division, Dynamics Corporation of America SCIENCE, VOL. 186 

New Hartford, Connecticut 0005? 
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ably apply to an average of eight to 
ten medical schools to enhance their 
chances of acceptance. If a matching cr.ea.tu.re. plan existed, it would be to the appll- 

cant's advantage to apply to as many 
schools as possible, since his chances of 
getting the best possible match would 
not be diminished. However, in the 
process of applying to a larger number 
of schools, the applicant would increase 
the number of applications received by 
each school. The medical schools, in 
order to establish the rank order of 
their acceptances in a matching plan, 
would be obliged to consider seriously 
a larger number of applicants than they 
do now, since the schools would have 
no way of knowing where each stood "  ' " '' ' "'4 

in the rank order listing of each appli 
cant. The admissions committees, if they 
wished to interview their prospective 
students, would have to interview many 
more than they do now, thereby in 
creasing the time and effort expended 
by both the members of the admissions 
committees as well as by the applicants 
At present, when a responsible appli 
cant receives an acceptance from one 
of the schools to which he has applied .,.'. 

he withdraws his applications from the ' ' ' 

other schools lower on his list and 
thereby saves both those schools and 
himself the task of processing these 
applications further. 

The objectives Marcus and Riggs 
hope to attain could be better accom- 
plished by more widespread use of the ""4" 

Early Decision Plan (EDP). This is a 
procedure whereby a qualified student 
may first apply to the medical school 
of his or her first choice and submit all 
of the application materials by 15 
August. In turn, the medical school will 
give that applicant a decision no later 
than 1 October. If accepted, the student 
need apply to no other school. If not Here's a small animal cage per rack the larger ones 30 
accepted, the student still has ample system called See-Through', per rack 
time to submit other applications. In incorporating all the features Versatility that s what the 
1973-74, 51 of the 114 medical schools needed for convenient care: system offers You can house a 
employed the EDP and in 1974-75 it transparent cages, choice of variety of colonies in a single 

flooring (solid, raised or drop- roll-around stainless steel rack: 
is expected that an even larger number through), removable excreta mice, hamsters, rats or guinea 
will do so. trays and automatic watering, pigs. And, you can do all this 

There is no question that additional All are efficiently integrated into without readjusting the rack or 
refinements of the admissions process a flexible stainless steel roll- changing support equipment. 
are needed to alleviate the difficulties around rack. Modern housing for you, the 
that currently confront both applicants mice, and most important, for 
and medical school admissions commit- Cages are the heart of the your budget. For complete 
tees. A medical school admissions system. You can have see- details, prices and delivery, 
matching plan similar to the NIRMP, through polycarbonate with please write or call, Lab Products, wire walkfloor, or solid floor, 635 Midland Avenue, Garfield, 
however, is definitely not the answer. available in two sizes: 9'/2" New Jersey 07026, Phone 

JOSEPH CEITHAML x bA" or 19" x lO',4", both 
Office o/the Dean of Students, 8" deep. All are interchangeable (201) 478-2535. 
Pritzker School of Medicine, and can be modified at little lab proaucrs University of Chicago, added cost when your programs 
Chicago, Illinois 60637 or research criteria change. The a.iiDcompany 

smaller ones give you 60 cages *uu 
ii OCTOBER 1974 95 
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LI C CAT A LOG we are pleased to learn of the ous proposals for modifying admissions 
American Association of Medical Col- procedures, and it seems fairly obvious 

F IN4 i sco leges' research project correlating the that no single plan is yet sufficiently 
present system's results with a theoreti- broad or flexible to afford both uni- 
cal matching program. It must be formity and individuality mandatory in 
pointed out that their study did not test admissions decisions. Our purpose is to 
the value of uniform reply dates, pref- present a scheme by which one phase 
erence lists before the fact, or the of the process can be expedited. while 
mechanics of a "rounding" procedure the perfect solution to accommodate all 

to fill all available spaces. If the con- interests is not apparent, we are en- 
clusions of that study demonstrate, as couraged that new ideas are in the 
we believe, the assumptive simplicity, offing. 
reliability, and feasibility of admissions CHARLES B. Rioos, JR. 

matching, we urge immediate adoption Johns Hopkins University School of 
of such a plan to facilitate the notifica- Medicine, Baltimore, Maryland 21205 

''r'&dV br tion process. NORMAN A. MARCUS 

Replying to the criticisms of Ceithaml Stanford University School of 
and Dalrymple requires brief reitera- Medicine, Palo Alto, California 94305 

 tion of several key points stated in our 
editorial. Matching of accepted appli- 

"4''."' cants is an expedient to medical school 
admissions; we do not offer it as a Publishing Costs 
replacement for the traditional coin- 
mittee method by which students are Ralph D. Tanz suggests (30 Aug., p. 

selected to attend medical school. The 735) that it is improper for publishers 

ultimate success of admissions match- to charge authors for reprints of their 

ing is predicated on significant over- own articles, and he supports legal ac- 

hauling of advising programs and on tion which would prevent the loss of 

I n st r u me n t s for h I g h firm statements by medical schools copyright by authors to publishers. 

and low pressure liquid concerning minimum qualifications for In fact, we already have mechanisms 

c h ro ma tog rap h y and serious consideration, so that under- which allow the author to retain con- 
graduate students may have the clear- trol of his own work. If we accept the 

e lectrophores S est knowledge of how and where to notion that the author raises his own 

apply, what to expect in terms of ac- funds, does the thinking, does the labo- 
ceptances and even whether they ratory work, and does the writing (all 

You'll find 56 pages describing should attempt application to medical this, presumably, on salary), then we 
school. Thus, until definite action is must note that the author is free to go 

complete high performance liquid begun by undergraduate and medical to any printer of his choice and ar- 
chromatographs, L/C compon- schools to alleviate the ills of current range to have his work printed. 
ents, and instruments for other counseling efforts, we think it impossi- If he objects to paying the printer, 

separating techniques used in the ble to predict without presumptions he may write out copies in longhand 
research lab. Components include what will happen to application-per- for distribution to students. If he ob- 
absorbance monitors with unsur- student ratios. we are convinced that jects to paying for paper and ink, he 

passed performance and many blind belief in the inevitable increase may scratch the text into wet clay with 

features unavailable elsewhere, .in these ratios is erroneous and un- a twig. 

high and low pressure pumps founded. I cannot, offhand, think of any way 
n cI u di n g models wh i ch will Institution of admissions matching around the necessity of paying a small 

reproduce any gradient program by no means precludes use of the Early filing fee to the Copyright Office or of 

you'll ever need, large and small Decision Plan (EDP) as it now exists, spending some cash for postage (greater 

fraction collectors, and a digital since "if not accepted [under EDP], in the case of clay tablets than in the 

electronic integrator specifically the student still has ample time to sub- case of ink on paper), but if the author 

designed for L/C. mit other applications." Should, as is willing to bear that expense, it is not 

Check the number below on Ceithaml suggests, the EDP be held as difficult under the present rules to ob- 
your reader service card for a the panacea for the ails of medical tam a copyright. 
current ISCO catalog. If you're in school admissions, we foresee problems The author may then present copies 
a hurry, write direct or phone at least as grave as those he portends of his article to students if he deems 
collect (402) 464-0231. for a matching program. widespread it necessary. If he charges his s'tudents 

use of EDP would certainly decrease or interested colleagues for copies of 

the number of applications initially the article, he may be cursed as a 

each year, as students are allowed to money-grubbing publisher, but those 

apply to but one school; the subsequent are the breaks. i s co torrent of applications received after I There is still no free lunch. October could only delay the admis- NELS wINKLESS III 

BOX 5347 LiNCOLN, NEBRASKA 68505 sions process. 5018 Simon Drive, NW, 
PHONE (402) 464-0231 TELEX 48.6453 we recognize that there are numer- Albuquerque, New Mexico 87114 
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New automatic CO2 incubator. 

From Forma. 

Automatic. 
Automatic 002 control and direct 002 percentage readout. Set the desired 
C02 level, and the incubator maintains itself within + 0.2%. 

Demand accuracy and economy. Choose Forma. 

Write or call Forma for further information. 

vq Forma Scientific? hPI BOX 649 MARIETTA. OHIO 457511- 614/373-4763-TELEX 245394 

improved temperature and no air supply required. panel-mounted co2 flow 
humidity uniformity indicator. 
throughout chamber. co2 readout continuous on 

large 4" scale meter. even distribution of 
direct dial co2 setting with internal co2 environment 
control within + 0.2% reliability built in with eliminates CO2 
reduces CO2 consumption solid-state electronics. stratification. 
by as much as 95%. 

chamber automatically and 
quickly replenished after 
door openings, eliminating 
need for manually activated 
recovery system. 
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AMERICAN ASSOCIATION FOR Impermanent Balance between Man and Computer 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the 
presentation and discussion of important issues The sciences and technologies of computers, automation, and elec- 
related to the advancement of science, including tronics are comparatively new. They differ in many respects from older 
the presentation of minority or conflicting points 
of view, rather than by publishing only material sciences. Major confrontations can be expected-and are already occur- 
on which a consensus has been reached. Accord- ring-as the domain of these new sciences overlaps that of individuals. 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews- Except for medicine, s2ience and technology has previously been 
are signed and reflect the individual views of the rather aloof and removed from the individual. The atom bomb killed 
authors and not official points of view adopted by 
the AAAS or the institutions with which the authors people, but in a depersonalized massive way. The machines of the indus- 
are affiliated, trial revolution replaced people to a considerable extent, but they were 

Editorial Board replacements of their muscle power, not their brains and control power. 
1974 

ALFRED BROWN FRANK W. PUTNAM For good reason, man has always zealously guarded his rights to 
JAMES F. Csow MAXINE F. SINGER intellect, control, and power. As individuals we have always wanted to 
SEYMOUR S. KETY GORDON WOLMAN increase our intelligence, our ability to control our environment, and our 
FRANK PRESS 

1975 ability to use power for our own ends. 
HERBERT S. GUTOWSKY DONALD LsNDsLEY Thus, it is not surprising that people have always wanted to understand 
N. Bauca HANNAY Rum PATRICK these phenomena, to produce artifacts that would increase their own 
DONALD KP.NNEDY RAYMOND H. THOMPSON intelligence, control, and power, and to create artifacts in their own 
DANIEL E. KOSHLAND, JR. 

Editorial Staff image which would themselves exhibit these traits. 
Editor: PHILIP H. ABELSON Significantly, man's attempts to understand such phenomena have led 
Business Manager: HANs NUS5BAUM to many important inventions. These include telescopes, cameras, the 
Managing Editor: ROBERT v. GaMES printing press, the gun, television, and the computer. Man's attempts to 
A.rsistant Editors: ELLEN E. MURPHY, JOHN E. produce artifacts in his own image that possess intelligence, power, and 

RINOLE control capabilities have resulted in prosthetic sensors, mechanical limbs, 
Assistant to the Editors: PATRIcIA Rowa robots, and the computer. 
News and Comment: JOHN WALSH, LUTHER J. Thus, man has attempted to use the computer 'to help him understand 

CARTER, DEBORAH SHAPLEY, ROBERT GILLErrE, NICHO- 
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON, himself, to help him gain more intelligence and power, and to replace 
SCHERRAINE MACK himself in performing tasks demanding intelligence1 and the capability 

Research News: ALLEN L. HAMMOND, WILLIAM to control. It is this varying and contradictory role that we have our- 
D. METZ, THOMAS H. MAUOH II, JEAN L. MARX, 
ARTHUR L. ROLIINSQN, GINA BARs KOLATA, FANNIE selves assigned to computers that results in the honest confusion, mistrust, 
GROOM 

Book Reviews: KATHERINE LIvINGSTON, LYNN and fear surrounding them. And there is presently no balance between 
MANI'IELD, JANET Keoo man and computer that possesses any permanence because of the chang- 

Cover Editor: GRAYCE FINGER ing roles man is assigning both to himself and to computers. 
Editorial Assistants: MARGARET ALLEN, ISABELLA Experience tells us that the balance of power and the ratio of intel- 

BOULDIN, ELEANORE BUTZ, MARY DORFMAN, SYLvIA ligence between man and computer is still indeterminate. Further, it is 
EBERHART, JUDITH GIVELBER, CORRINSI HARRIS, NANCY 
HARTNAOEL, OLIvER HEATWOLE, CHRISTINE KARLIK, not entirely under man's control. In particular, as computers increase 
MARGARET LLOYD, ERIC POGGENPOHL, JEAN ROCKWOOD, their capacities to perform more of the tasks formerly considered only 
LEAH RYAN, LOIS SCHMITT, RIcilAsm SEMIKLOSE, within man's intellectual province, man must equip himself for other 
YA LI SWIGART. ELEANOR WARNER 

Guide to Scientific instruments: RICHARD SOMMER functions or his survival will seem less important to himself, leading to 
Membership Recruitment: GWENDOLYN HUDDLE; a physical and intellectual ennui. 

Subscription Records and Member Records: ANN There is already a societal schism in the growing gap between those 
RAGLAND 

AdvertIsing Staff with access to a computer and those without. The balance of power and 
Director Production Manager intelligence is tipped in favor of the man-computer partnership. It is 
EARL J. SChsaRAGO MARGARET STRRLING apparent in the comparative efficiencies of handling paper work in 

Advertising Sales Manager: RICHARn L. cRS companies with and without computers. Chemical companies employing 
Sales: NEW YORK, N.Y. 10036: Herbert L. Bklund, process-control computers operate much more efficiently than those 
ii W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J without. And finally, the individual with a computer at his command 
07076: C. Richard Callis, 12 Unami Lane (201-889- is favored in his intellectual endeavors. 
4873), CHICAGO, ILL. 60611: Jack Ryan, Room 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEv- The increasing imbalance is also suggested by the observation that 
ERLY HILLS, CALIF. 90211: Wina Nance. iii N. La m 
Cienega Blvd. (213-657-2772); DORSET, VT. 05251: an appears to be increasing the number of "intelligent" tasks for 
Fred W. Dieffenbach, Kent Hill Rd. (802-867-5581) computers faster than he is for himself. 

EDITORIAL CORRESPONDENCE: 1515 Massa- Nonetheless, two positive predictions are offered which promise a 
chusetts Ave., NW, Washington, D.C. 20005. Phones: more comfortable balance between man and computer. They are that 
(Area code 202) Central Office: 467-4350; Book Re- 
views: 4674367; Business Office: 467-4411; Circula- computers will make possible the realization of intelligent behavior that 
tion: 467-4417; Guide to Scientific Instruments: 467- is essentially limitless, transcending man and computer taken separately, 
4480; News and Comment: 467-4430; Reprints and 
Permissions: 4674483; Research News: 467-432i and that computers will confer on the individual more control over his 
Reviewing: 467-4440. Cable: Advancesci. Washington. personal environment that he has ever before been able to exercise. 
Copies of "Instructions for Contributors" can be It is a future worth awaiting.-RUTH DAVIS, Director, Institute for 
obtained from the editorial office. See also page xv. 
Science, 28 June 1974. ADVERTISING CORRE- Computer Sciences and Technology, National Bureau of Standards, 
SPONDENCE: Room 1740, 11 W. 42 St., New York, Washington, D.C. 20234 
N.Y. 10036. Phone: 212-PE-6-1858. 
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Pure water for laboratories. 
At half the cost. 

The Barnstead P05 is a system of cartridges To pretreat your water, we're now offering 
and holders that lets you build a pure water RO/POS reverse osmosis. RO pretreatment can 
system for the sequential removal of impurities, extend the life of your cartridges by as much 
It's designed modularly, so you can meet your as 1000%. 
laboratory requirements exactly without buying When it's time to expand, it's no problem. 
more equipment than you need. Start as low as 22 LPH, and add modular units 

Just assemble the holders, and arrange the in 22 LPH increments, up to 66 LPH. That's more 
cartridges in the sequence you want. Ion than nine times the flow rate of some competing 
exchange cartridges to remove dissolved ionic systems, at half the equipment cost per gallon. 
impurities. An activated carbon cartridge for Our new brochure on cartridge water purifica- 
organic removal. Submicron cartridges to tion systems will tell you lots more. Write to the 
remove bacteria and other particles down to pure water people at Barnstead, 225 Rivermoor 
0.22 microns. You can choose from 13 cartridges Street, Boston, Massachusetts 02132. 
in all. Or call 617-327-1600. 

4. MRNSEMD 
The pure water people. Circle No. 666 on Readers' Service Card 



Speculations and facts on the sources of planets, 

* rth, and life by Robert lastrow, rhilip Morrison, 

II tw ig j * ril Ponnarnperum& George Waid. 

What is man's deepest mystery? talks, the listener learns how far we've 
Perhaps it is his own origin and that of come, what we now understand, and 
his world. How did life begin? Where? where we have to go 

- How did primitive life evolve into DESIGN IN THE UNIVERSE 
man? ... How did the earth form? ... George Wald, Harvard university 
How was the universe created? . .. What 
of the genesis, life, and death of stars? ORIGINS is an attractive album with 

What do pulsars and quasars signify? four 50-minute cassettes and an 
How were elements created? accompanying booklet. deas, facts, and speculations are given in layman's TO THE THRESHOLD OF LIFE 

language-just as they were originally Robert Jastrow, NASA Institute for 
Four of the world's leading scientists given in public lectures in Space Studies 
probe these questions in ORIGINS. Washington, D C. 
They talk of experiments that recreate the This album is ideal for the inquisitive 
conditions for life . .. speculations on mind that wants to understand the 
the forces of evolution . . . clues to life nature ofstars, the universe, the earth, THE ORIGIN OF LIFE 
origins found in meteorites . . . the and life. For the science student, Cyril Ponnamperuma, University of 
underlying order in the chaotic formation ORIGINS shows how scientific method Maryland 
of stars and solar systems . . . the search and tools-those of chemistry, physics, 
for the true age of the earth. astronomy and geology-can be applied 

to this basic mystery And for everyone, 
ORIGINS is the opportunity to listen INTELLIGENT LIFE BEYOND THE 

The quest to understand our beginnings to scientific work-in-progress UNIVERSE 
is an eternal one. We've used our Phi lip Morrison, Massachusetts Institute 
intuition, our reasoning ability, and the 
steady accumulation of scientific tools Price: $34.95 to AAAS members of Technology 
to follow that quest. Through these four $39.95 to nonmembers 

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 
A A A S Department 0-2 Avenue, NW., Washington, D. C. 20005 

1515 Massachusetts 

Please send me _____ albums of ORIGINS at $39.95 each ($34.95 for AAAS members). 
[] Check enclosed lI Please bill me later 
(Member orders must be accompanied by remittance.) 

Name 

Address 

City _________________________________________________________ State __________________________ Zip 
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icrotome-crostat. 10-IS. Coal Mining and Processing 

Legislatiosi and Regulation Conf., Engi- Ice Physics 
neering Foundation, Uniontown, Pa. (BE, PETER V. HOBBS, University of Wash- 
345 47 St., New York 10017) 

Temperatures from chinery, Association for Computing Ma- ington. In this book, the author provides In San Diego, Calif. (I. F. Gun- the first comprehensive account of the floII ningham, ACM, 1133 Ave. of the Amer- physics and chemistry' of ice, placing 
-150C IU dUb... 

icas, New York 10036) emphasis on the basic physical proper- 
11-13. Ultrasonics Symp., Inst. of Elec- ties-electrical, optical, mechanical, and Frozen Sections trical and Electronics Engineers, Milwau- thermal; the modes of nucleation and 

kee, Wis. (M. Levy, Univ. of Wisconsin, the growth of ice; the interpretation of 
Milwaukee 53201) these phenomena in terms of molecular 

from  to 2i,. 11-15. Conference on Plasma Physics structure; and applied aspects of ice 
The Harris LoTemp model wnc asid Controlled Nuclear Fusion Research, is two microtome-cryostats in 5th, Intern. Atomic Energy Agency, To- physics. kyo, Japan. (I. Ii. Kane, Div. of Tech- 1974 650 pp. 224 figs. $58.50 one. A single unit that can do nical Information, Atomic Energy Corn- 
both routilie diagnostic pro- mission, Washington, D.C. 20545) A Dictionary of Geology 
cedures and such sophisticated 12-14. Conference on Aerospace and 
research procedures as thin Aeronautical Meteorology, American Me- Fourth Edition 
section light microscopy, auto- teorological Soc. and American Inst. of JOHN cHALLINOR. This enlarged arid 
radiography, fluorescence mi- Aeronautics and Astronautics, El Paso, revised fourth edition takes into account 
croscopy and other histological Tex. (AIAA, 129& Ave. of the Americas, the significant increases in geological 
procedures, at a cost com par- New York 10019) 
able to presently available 12-14. Mid-Atlantic Industrial Waste nomenclature and terminology that have 
routine cryostats. Conf., 7th, Philadelphia, Pa. (M. D. La- occurred since 1960. Over two thousand 

The Harris model wnc is Grega, Inst. of Environmental Studies, names and terms have been carefully 
compact.., can be moved any- ' Drexel Univ., Philadelphia 19104) selected for critical consideration, with 

The cold 12-14. Society of Plastics Engineers, copious quotations and references drawn where it's needed. Detroit, Mich. (SPE, 656 W. Putnam from the whole field of geological litera- chamber has extra room for Ave., Greenwich, Cono. 06830) tu re. 
tissue handling, storage or 12-14. Reactive Pollutant Program 
freeze drying. Full opening top Symp., Coordinating Research Council, 1974 378 pp. $13.00 
with special access ports com- Santa Barbara, Calif. (T. Redington, CRC, 
bines the features of a totally 30 Rockefeller P1., New York 10020) Experimental Embryology 
closed system with the easy ac- 12-14. Symposium on Science and Re- 
cessibility of open top models. search in the Zoological Garden, 100th, of Echinoderms 

Available equipped with Philadelpnia, Pa. (R. L. Snyder, Phila- SVEN HORSTADIUS. "His monograph is 
International Equipment corp. delphia Zoological Garden, 34th St. and 
microtomes, or cryostat only Girard Ave., Philadelphia 19104) a significant, personal, and provocative 
prepared for installation of your 13. American College of Physicians, view of the causal analysis of develop- 
present lEc. microtome. In- New Jersey regional mtg., Piscataway. ment."-Science. "Hbrstadius writes as 
stalled stereo zoom microscope (H. E. Nussbaum, 120 Millburn Ave., both a participant and historian. His is a 
also available. Millburn, N.J. 07041) personal book and one that will become 

For a full description of the 13-15. Origin and Evolution of the a standard reference for years to 
Harris wnc and its wide range Lunar Regolith, Lunar Science Inst., bus- come.' '-BioScience 
of additional features write or ton, Tex. (LSI, 3303 NASA Rd. 1, Hous- 1973 201 pp. 86 figs. $16.00 
call . .. ton 77058) 14. American Geographical Soc., New 

York, N.Y. (R. B. McNee, AGS, Broad- The Evolution of Melanism 
way at W. 156 St., New York 10032) 

14-15. Evolution of Communicative Be- The Study of a Recurring Necessity, 
havior, Wayne, N.J. (M. Hahn, Dept. of with Special Reference to Industrial 
Biology, William Paterson College, Wayne Melanism in the Lepidoptera 
07470 

14-16. Science Teachers Assoc. of BERNARD KETTLEWELL. "This is the 
Ontario, Toronto, Canada. (STAO, Univ. masterwork of an extraordinary biologist 
of Waterloo, Waterloo, Ont., Canada) . . . . Kettlewell recounts the actual 

16-17. Oklahoma Acad. of Science, details of his own ingenious experiments 
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