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We want to be useful ...and even interesting 

Communication by microscope She must have gone to the dentist 
Besides looking through a microscope, you can take pictures with it. 
You may want the pictures only as a record of what you saw. Or you 
might want them for communicating to others your thoughts on what 
you saw. If so - unless you feel there is no room for improvement 
in your photomicrography - Kodak Publication P2,* "Photography 
through the Microscope," may prove helpful. In the course of telling 
how to get the most out of our products, it discusses things we don't 
even provide. For example, Kohler illumination: 

There are microscope illuminators (in 10th-grade biology labs, per- 
haps) that do not use lenses to direct the light into the substage con- Panchromatic 
denser. In that case, don't worry about Kohler illumination because 
you can't have it, nor can you expect as much resolving power from a 
high-aperture objective as theory predicts. If you have progressed be- 
yond such equipment, carefully read the manual that comes with the 

microscope. Hope that if 
the manufacturer's sugges- 

tions are followed Kobler 
illumination will be main- 

tained, even if that name is 
CAMERA OR __________ not used. A brain, concentrat- Reflected UV only 
FILM HOLDER ing its attention on the fascinating 

details of the specimen, learns to 
SHUTTER ignore unevenness of illumination 
EYEPIECE EYE LENS and other off -Kohier effects. Not 

EYEPIECE I being that smart, the photographic 
process faithfully renders them 
and may well exaggerate them 

to the point of losing what's 
important in the subject. 

It can be bad UV-excited visible fluorescence 
enough to rob the 

BODY TUBE audience of faith 
in the cleverness 

of the corn- 
OF OBJECTIVE municator. 2 

Reflected IR only 
CONDENSER 

APERTURE 
DIAPHRAGM 

FIELD DIAPHRAGM 

Visible-excited IR luminescence 

COLLECTOR LENS 

LAMP Since the funeral took place as long ago as 600 
A.D. in what the palefaces later named Jersey 

THE KOHLER ILLUMINATION PRINCIPLE County, Illinois, the archaeologists took the 
The collector lens gathers light from the emitting source, whether lamp fila- liberty of disturbing the lady's rest. Their in- 
ment or arc. Source should be in sharp focus at the aperture diaphragm. Its vestigations bring new respect for the culture 
image should be centered with that diaphragm, and it should be large enough of her people. Therapeutic denfistry, it seems, 
to extend just a bit beyond the widest opening. If it is much larger, you are was not beyond their technological capability. 
wasting light. If it is much smaller, you may be losing some of the resolving To evaluate the evidence for that, send for the 
power the objective could be delivering. Two further images of the light source article "Multi-spectrum Investi- 
will be formed, one by the condenser and objective in combination and the gation of Prehistoric Teeth."* If 
second by the eyepiece. If an image of the aperture diaphragm and within it more interested in the photo- 
the relayed image of the light source coincide with the plane of the shutter graphic methods than in the find- 
and are no larger than the shutter opening, the film is getting the full benefit ings, get Kodak Publication 
of the light to keep down problems from long exposures, and it is seeing the M27,* "Ultraviolet and Fluores- 
most of the specimen's structure and the least of the light source's structure. cence Photography." 

9?/ 
KODAK Directory of Products and Services for the Health Sciences is available free from 
Dept. 55M, Kodak, Rochester, N.Y. 14650, as is the article 'on the evidence for prehistoric 
dentistry. Kodak Publications P-2 and M-27 can be ordered from photo dealers, some book- 
stores, or at $3.25 and $2.25, respectively, from our Dept. 454. (Prices subject to change 
without notice. Please add applicable taxes.) 



AAAS 

announces 

THE '75 MEMBERSHIP DRIVE 

A t a time when science and its role in human affairs is being scrutinized 
more closely than ever before . . . when inflation and sharply rising 

costs in all areas are affecting organizations and institutions as well as 
individuals... 

We at AAAS are reaching out... 

for new members... 

for new ideas... 

for a wider base of support... 

so that we can remain a dynamic force within the scientific and technical 
community! 

AND WE'RE COUNTING ON YOU, 
OUR ACTIVE MEMBERS, TO HELP! 

In the near future you will receive a letter from AAAS explaining the '75 
Membership Drive and asking you to take just a few minutes of your time 
to participate. 

*If you are one of our active members... 

* If you have more than a casual interest in AAAS, its progress and 
goals... 

* If you want to do something to help... 

then watch for the arrival of our letter and take part in the '75 Membership 
Drive! 

AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE 
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MEASUREMENTOMPUTATION: changing things for the better 

STIMULUS MEASUREMENT 

A new standard communications To talk or to listen: never a doubt. 
link that facilitates conversation In the HP Interface Bus, all system devices are 

exposed to all system communications. But a 
among instruments, device can neither send nor receive a message 

unless told to do so by the system controller: at 
It wasn't long ago that all instruments were, any given time, it can be either a talker or a 

in human terms, totally deaf and dumb. They listener, but not both. Listeners receive program- 
could not hear instructions so you made them do ming data from a controller or measurement data from talkers; talkers send measurement data to their job by setting knobs and switches. And listeners. There can never be more than one active 
when the job was done, they could not tell you 
the results; the only way to find out was to read, controller or one talker at the same time, but there 
and then analyze, their displays. can be as many as 14 concurrent listeners. 

Many instruments have since learned to "talk." Depending on its capabilities, a device may 
On command, they can output measurement re- play more than one role at different times. A cal- 
sults and transmit them remotely in code. More culator or computer, for example, can be talker, 
and more are being equipped to "listen": send listener, or controller; a programmable digital 
them prearranged signals and they can program voltmeter alternately talks when it outputs its 
their own controls, remotely. Add a control func- measurement and listens when it's being pro- 
tion to such instruments-to tell them when to grammed; a paper punch can only play the role 
talk and when to listen-and they can com- of listener. 
municate with each other automatically. The bus: a common interconnection. 

This sounds easy, but it hasn't been. Although All system devices are interconnected on a 
the three basic elements for automatic instrumen- common set of 16 signal lines. Eight of these 
tation systems-talkers, listeners, and control- lines form the data bus which carries all data 
lers-are readily available, one who sets out to messages bidirectionally between talkers and 
design and assemble such a system quickly runs listeners, in bit-parallel byte-serial fashion. The 
into severe frustrations. The different elements transfer bus uses three lines to ensure that data is 
are rarely compatible; more often than not, they interchanged only from the intended talker to 
use different logic, speak a different language, the designated listeners, through an interroga- 
and interconnect with different hardware. tion and reply sequence. The remaining five sig- 

Avoiding this electronic Tower of Babel is nal lines constitute the control bus, by which the 
what the Hewlett-Packard Interface Bus (HPIB) is controller directs an orderly flow of information 
all about. A standard interface system, the HP-LB across the interface, sending commands to the 
forms a basic communications link that allows devices and receiving service requests from 
interconnected system components to communi- them. Although system control is always dele- 
cate effectively, in an orderly and unambiguous gated (never assumed), it may be shifted from 
manner. The interface system involves much 
more than the standardization of interconnecting one system device to another. 
cables; it also defines the interface logic capa- HP-lB simplifies systems, small or large. 
bilities within the system instruments, the scope An HP-lB system can consist of one talker, one 
of the data codes used on the interface, and the listener, and no controller; for example, a counter 
timing and control techniques for exchanging and digital printer for semi-automatic data log- 
messages. ging. At the other extreme, a completely auto- 



END OR IDENTIFY 

matic system may include as many as 15 instru- representations are typically FORTRAN 
ments possessing stimulus, measurement, dis- compatible. 
play, storage, and control capabilities. Whether Minimal timing restrictions are imposed on the 
a calculator, computer, or the processor of a data rates by the HP-LB. Data is transferred 
"smart" instrument, the controller operates the asynchronously at a rate that suits the devices 
entire system through an interface connection (a involved; burst rates of 1 megabyte per second are 
single I/O card)-an obvious economy compared possible over limited distances. Data may be 
to non-bus systems that require one I/O card for transferred directly between devices, thus re- 
each instrument. ducing message traffic on the bus. 
System configuration: fundamental problems More than a theory, HP-TB is a reality now. 
solved. Within Hewlett-Packard, the common inter- 

Although the HP-LB does not provide instant face concept has already been incorporated into 
systems, it does solve the fundamental interface a growing list of more than 25 instruments and 
problems that have plagued instrumentation accessory products as well as our computers and 
system designers and users until now. Designers programmable desk-top calculators. Addition- 
*no longer need to invent custom interfaces for ally, the HP-LB is our implementation of new 
each new product; users no longer need to famil- IEEE Standard 488-1975-and it has served as a 
iarize themselves with an interface unique to model for the LEG Recommendation recently 
each new product. Cable and connector problems released for ballot among member nations. Thus 
are minimized by the use of a simple, passive the possibility exists that this concept will be- 
cable interconnection system. come internationally applicable to the inter- 

HP-LB protocol allows the designer to assign facing of instruments, without regard to manu- 
talk and listen addresses to each device to suit facturer or nation of origin. 
his purposes. Each address is set at the device Obviously an idea whose time has come, the 
to any desired value, through a switch on a rear common interface is here now, still another as- 
panel, jumper wires on a PC board, or other con- pect of the new measurement technology that is 
venient means. taking shape at Hewlett-Packard. 

The HP-LB imposes minimal functional re- 
strictions on data transfer between a talker and a 
listener. For example, data bytes may consist of For more information, write to us. Hewlett- 
from one to eightbits. Once a device is addressed, Packard, 1507 Page Mill Road, Palo Alto, 
data can be transferred using any coding and California 94304. 
format convention appropriate to the application. 
The most commonly used codes are the printable Mail to: Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA 94304. 

characters of the ASCII code set, and the number 

HEWLETT PACKARD 

Sales and service from 172 offices in 65 countries. City State zip 
Palo Alto, California 94304 

00544 



How to find out where to get the labeled compound you need should not 
become a hassle. 

That's why, even though we make over 1200 products for tracer 
methodology, even though our catalog is the largest, you can find what you 
want quick!y - including packaging, prices, shipping information, formulas, and 
much other useful information. We spend a lot of time making our catalog the 
industry's best. 

But if you have a question the catalog doesn't answer, our technical 
staff is ready for your question. Responsiveness to special needs is one reason 
people choose New England Nuclear. 

1 ' _ ___ _  

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

Canada: NEN Canada Ltd., Dorval, Quebec, H9P-1B3, Tel: (514) 636-4971, Telex: 05-821808 
Europe: NEN Chemicals GmbH, 06072 Dreleichenhain, W. Germany, Siemensstrasse 1. Tel: Langen (06103) 85035 
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AMERICAN ASSOCIATION FOR Career Education and Liberal Arts 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for she 
presentation and discussion of imporcanc issues Recently there has been considerable debate on the issue of career 
related co the advancemenc of science, including training versus liberal arts education. In this debate, we would all bene- 
the presentation of minority or conflicting points fit from an effort to understand the major issues of personal growth 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- with which students are grappling when they enter the college years. 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews Although we are able to recoonize that a 7-year-old is qualitatively 
-are signed and reflect 'the individual views of the different from us, not just smaller and dumber, very few educators seem 
authors and not official points of view adopted by 
the AAA5 or the institutions with which the authors to realize that a 17-year-old is also qualitatively different from his adult 
are alliliated. teachers and even from more senior peers. When they enter higher edu- 

Editorial Board cation our students are adolescents, and during much of the time they 
1975 

H. S. GUTOWSKY DONALO LINosLriv spend in college the problems of their lives revolve around the transition 
N. BRUCE JIANNAY RUTH PASRICK from childhood to adulthood. 
DONALO KENNEOY RsvMoNo H. TnOMesoN 
DsNIEL B. KoSHLANO, Is. In three major domains of the developmental process-the intellectual, 

1976 the moral, and the social-emotional--there is a major transition during 
ALFRvo F. BROWN FRANK Psess 
JAMES F. CROw FRANK . PUTNAM the late teens and early twenties. The decisive nature of the late adoles- 
HANs LsNossrso MAXINE SINGER cent years in these three areas may be illustrated by the work of three 
FoWsIsn NE' ARTHUR M. SQUIRrs major developmental theorists-Jean Piaget, Erik Erikson, and Lawrence 

Editorial Staff Kohlberg. Piaget proposes that the development of formal, logical 
Editor 

PIIIIIP H. AISELSON thought occurs after the twelfth year. Kohlberg suggests that the con- 
Publisher Busilless Manager stancy and universality of ethical principles do not become apparent prior 
wILLIsM D. C.sRslv HANS NUSSBAUM to this time, and it is, of course, during adolescence that Erikson posits 
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ARIHUR L. ROIIlN SON, GINA BARI KOLATA, FANNIE logically. When we teach in a fashion that is mindless about our stu- 
GROOM dents' level of intellectual development we are not teaching, we are in 
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