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Making headway against jaundice 
a fraction at a time. 

Kodak scientists have isolated what bilirubin (Bu) and mono- and dicon- Bu and Bc as individual fractions. me 
may be the first true human "bilipro- jugated bilirubin (Bc) together. But the difference in bilirubin quantitated by 
tein." The existence of this bilirubin delta bilirubin fraction, which is tightly the two slides is B6. 
fraction may lead to an advance in the bound to a serum protein believed to We think the fractionated bilirubin 
diagnosis and treatment of jaundice- be albumin, is not detected by the panel may lead to a better under 
related disorders. BuBc slide. standing of the molecular basis of jaun 

This important verification came to dice. This, in turn, can make it easier 
light during product improvement ir7g for health care professionals to diag- 
testing procedures for Kodak Ektachem nose biliary atresia and cytomegalo 
clinical chemistry slides. In the process SPREADING 

W E R  virus in newborn infants. And to screen 
of separating and identifying different for hepatobiliary disease, make differ- 
bile pigments in cenlm, a fourth bili- CONTROLLAVER { / I ential diagnoses, indicate therapeutic 
rubin fraction, delta (BB), was redis TRANSPARENT SUPPORT i /I1 strategies, and support prognoses. 
covered. It is distinct from unconju LENS 4 For more information, write for 
gated bilirubin and is strongly linked F,mR m- 1-1 

DEVICE 
"Bilirubin-Its Components in Serum 

(possibly covalently) to album~n. 4 
~ B I L ]  

and the Kodak Assay" to: Eastman 
Not only have we isolated and char Q Kodak Company, Dept LCSM-1,343 

acterized this virtually unknown fourth 
* - 

State Street, Rochester, NY 14650. 
fraction, we have developed a new This year we are introducing a 
assay procedure which enables labs to Kodak Ektachem fractionated bili- 
measure the delta fraction simply, rubin panel composed of BuBc and 
rapidly, anci accurately. TBlL(Total Bilirubin), from which 

Last year we introduced an Ektachem estimates of BB can be calculated. The 
chemistry slide to measure neonatal new TBILslide quantitates all three 
bilirubin. By means of dry film layers, bilirubin h-actions (Bu + Rc + BB) 
this sllde measures both unconjugated while the BuBc slide now measures 
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Cluster of Boergeseniu ,forbesii cells. 
The giant, balloon-like cells of this ma- 
rine green alga produce hundreds of 
viable protoplasts within 90 minutes 
when they are wounded (protoplasts 
visible in two cells). This phenomenon 
is accompanied by the appearance of 
numerous coated pits and vesicles near 
the plasma membrane (about ~ 9 ) .  See 
page 331. [John W.  La Claire 11, De- 
partment of Botany, University of Tex- 
as, Austin 78712. with cooperation of 
the Cell Research Institute and Dennis 
T.  Brown] 



Purification of proteins, peptides and nucleic acids LKB now introduces a new HPLC column that's engi- 
still presents the biochemist with the problem of how neered to meet the special demands of hydrophobic 
to preserve high biological activity, get good resolu- chromatography. The UltroPacB Phenyl-5PW column 
tion, and do i t  fast. eliminates all the problems caused by organic solvents, 

The answer provides mild separating conditions and ensures com- 
A new separation mode -Hydrophobic Interaction plete accessability even far biomacromolecules up to 
Chromatography (HIC)-an aqueous system where lo6. The result is outstandingly high biological activity, 
salt gradients regulate the ability of the column very fine resolution and fast chromatography. 
matrix to retain biomacromolecules, and keep them Whatever your separation method, be i t  GFC, IEC, 
active. Control interaction between the hydrophobic RPC and now HIC, LKB's comprehensive range of 
sites of a protein with the hydrophobic ligands of your prepacked columns lets you select the techniaue most 
packing material, and you've got the answer -HIC. suitable for your sample. A complete choice. 



ty with - fine resolution 

-- - -- - , - - - - -. - -. -. .I 

And you'll find it all in our new catalogue of HPLC 
columns and accessories. Get yourself a copy- and get 
the facts. 

Head office: LKB-Pradukter AB, Box 305,5161 26 Bromma, Sweden 
l'el08-98 00 40, telex 10492 

Mein US adw 0 t h  LKB hstrumenta, Inc. 9319 Gaither Roed, Gaithersburg, 
Maryland 20877. Tel3Ol-963-3200, tdex 909670(dom.), 64634 (intern.) 

UK aalen office.: LKB Inahmenta Ltd., 232 AddhgtmRoad, S. Croydon, 
Surrey CR2 8YD. England. Tel01&7 8822. telex 261414 

Other sdea offices in: ~ntwerp, ~ theae  (for ~iddle East), Bangkok, Copedmgen, 
Lucerne, Madras, Moecow, Munich, Parie. Rome.Turku, Vienna, Zoetermeer k Telephone I I 



Also Available: 

AAAS Report IX 
Research and Development 

FY 1985 
Intersociety Working Group 

This timely document analyzes major budget and policy issues relating to RGD in the 
FY 1985 budget, presents data on federal agency and industry support for RGD, and 
discusses trends in RGD funding in light of current policy issues. The report looks in 
detail at the RGD programs of major federal agencies and provides cross-cutting 
analyses of the budget by several scientific and engineering disciplines. 

284 PP. Paperback $10.00 

Books may be purchased by writing to the AAAS Sales Department, 151 5 Massa- 
chusetts Avenue, NW, Washington, DC 20005.  Please allow 6-8 weeks for delivery. 
All orders under $10 must be prepaid. Visa and Mastercard customers include 
account number, expiration date, and signature. Past reports in the series are avail- 
able; contact the Sales Department for more information. 

RED in FY 1985: Budgets, Policies, 
Outlooks. Proceedings of the 1 9 8 4  
AAAS Colloquium on RED Policy. 
Approx. 175 pp. Paperback $7.00 

A 

Congressional Action on RED in the 
FY 1 9 8 5  Budget. Willis H. Shapley, 
Albert H. Teich, and Jill H. Pace. Fall 
1984 
Approx. 50 pp. Paperback $3.00 



In designing and making a satellite part entirely via computer, Hughes Aircraft Company developed 
what may be a first in computer-aided designlcomputer-aided manufacturing. The part is a launch 
lock pivot plate for the Intelsat VI communications satellite. (The plate keeps the inner and outer 
sections of the spacecraft together until it is time to begin the spunldespun operation in space. This 
operation stabilizes the satellite in orbit.) The plate was designed on a CADAM system and made on a 
computerized milling machine driven by a ComputerVision system. Because CADAM lacks the ability 
to run milling machines without extensive manual manipulation, engineers developed a custom 
translator. This new programming allowed CADAM data to be understood by ComputerVision and, 
in turn, by the milling machine. The use of CADAM and ComputerVision in tandem is believed to 
be an industry first. 

Heat pictures are screening printed circuit boards for such defects as open or short circuits and failed 
components. The Automatic Infrared Test & Inspection System (AITIS) uses a cooled, 60-element 
infrared detector to create a high-resolution thermogram.-A computer isolates faults by comparing a 
tested board with a master thermogram stored in computer memory. Components that appear too warm 
or too cool are shown in color-coded temperatures on a video monitor. As a complement to automatic 
test equipment, AITIS saves time and money. Hughes developed AITIS under its independent research 
and development programs and contracts with the U. S. Army Missile Command and U. S. Air Force. 

An advanced military communications satellite network will let U. S. bombers and airborne command 
posts remain in continuous contact with designated ground and naval stations anywhere in the world. 
The new MILSTAR network will consist of satellites in various orbits and hundreds of terminals 
aboard aircraft, ships, submarines, and in ground units and command centers. Hughes is designing 
survivable, secure, and jam-resistant terminals for B-1 and B-52 bombers, E-3A Airborne Warning and 
Control System (AWACS) early-warning aircraft, E4 command post aircraft, VC-137 'Air Force 1," and 
other aircraft involved in the Air Force portion of the joint services network. 

Some of the fastest digital integrated circuits yet built have been demonstrated at Hughes. The circuits, 
made of gallium arsenide, are biphase clock flip-flops configured to perform frequency division. They 
were operated at frequencies up to 5.77 GHz, the highest division speed yet reported for integrated 
circuits operating at room temperature. The circuits were fabricated by electron-beam lithography 
(using a Hughes system) to produce gate lengths of 0.5 micrometers in the MESFET switching 
transistors. These gallium arsenide devices could be used in very-high-frequency signal processing 
or as interfaces to more complex chips, including Very High Speed Integrated Circuits. 

Career growth opportunities exist at Hughes Support Systems for a variety of engineers qualified by 
degree or extensive work experience. They include systems engineers, radar engineers, and software 
and hardware design engineers for major simulation and test equipment programs. Also, field 
engineering posts throughout the U. S. offer travel, autonomy, and responsibility for the life cycle of 
Hughes electronics systems. Please send your resume to Lowell Anderson, Professional Employment, 
Dept. S2, Hughes Aircraft Company, I? 0. Box 9399, Long Beach, CA 90801-0463. Equal opportunity 
employer. U. S. citizenship required. 

For more information write to: PO. Box 11205, Marina del Rey, CA 90295 



This Exhibition is a unique international market- 
place for the products, systems and services of 
major industry organizations. 

September 10 = 12,1984 
International Conference & Exhibition 
Sheraton Washington Hotel, Washington DC 

@rnWrn@ For more ~nformation call Online (212) 279-8890 -or clip your 
business card to this advertisement and return to:- 
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The Robot Abstraction 



Until now, matching robots to specifc industrial tasks has been 
done by trial and errol: requiring the creation of expensive 
prototypes. Recent advances at the General Motors Research 
La boratories have produced a computer system that can be used 
not only to select the right robot, but also to Program it to 
Perform the task in the most efficient way. 

- 
Robot Task 

i 
a involving great expenditures of take into account physical obstacles 

time and money. By combining or anticipate collisions. With only 
previously separate disciplines in robot programming languages at 
a single computer system, two one's disposal, assuring proper 
General Motors researchers have interaction with the environment 
made the introduction of robots to requires testing with actual robots 
the factory floor a more rational, and parts. 
less costly undertaking. Solid modeling, on the other 

RoboTeach is the first com- hand, provides geometrically com- 
~i re Two dimensionalauadead e of a puter system which integrates plete representations of environ- 
m E  t m k - t i  stmight ~ t h  trajectoryof a s01id. robotics, solid modeling, and sim- mental components and their spatial 
Fi re 2: Three-dimensiolPal ilIDIStIatiott the ulation. It was designed and devel- relations. But solid modeling can- 
mg wr* au ,. r shauing reach cqpabity oped by Dr. Robert Tiove and Mary not represent processes, because 
for the task * PY re Apos.Ofm(a shOy Pickett, both members of the Com- it has no way of representing tem- total reach as we lgs  thejoznt lrmrts stmed m 
the robot model. puter Science Department. poral relations. Traditional solid 

modeling deals only with static 
relationships. While robot program- 

Nor are they satisfactory to- 
gether. Only by simulation of both 
the robot and its environment can 
the sequence of discrete steps in a 
robot task be converted into the 
continuous motion of a process. 
Also without simulation, there is 
no way to represent aaxrateiy the 
robotic process as it unfolds in its 



level decisions about the real world 
without the investment of time or 
money in actual robots, actual parts, 
or the factory setting. 

One key RoboTeach abstrac- 
tion is a mathematical robot model. 
Solid modeling techniques represent 
the geometric form of each link of 
the robot. Then constraints are im- 
posed on the relative positions of 
mating links to produce a mathe- 
matical abstraction of a mechanical 
joint. By insisting that the joint 
constraints always be satisfied, 
RoboTeach insures that the abstract 
robot model corresponds to a 
physically realizable geometric 
,configuration. 

0 THER representational facil- 
ities in RoboTeach handle 

robot task definitions. The repre- 
sentation of any task can be matched 
with the representation of any robot. 
In this way, RoboTeach helps users 
to determine the optimal robat for 
the task. Once a robot has been 
selected, RoboTeach can be used 
to program the robot off-line. 

Not only are robots prolifer- 
ating, but the tasks assigned to 
them are becoming more complex, 
making the need for off-line pro- 
gramming more urgent. When there 
are only a half dozen robots in a 
factory, the prospect of reprogram- 
ming them all by conventional 
show-and-teach methods for every 
new task is not overwhelming. But 
when there are hundreds of robots, 
the value of being able to reprogram 
'without interaction with each robot 
becomes more apparent. Without 

off-line programming, the savings 
which justified the initial robot 
investment may quickly vanish. 

RoboTeach distinguishes be- 
tween two kinds of off-line pro- 
gramming: at the task level (what 
to do) and at the robot level (how 
to do it). For example, in the crea- 
tion of a mechanical assembly, task- 
level instructions would include 
what components to assemble, the 
alignment of the components for 
the assembly process, and criteria 
for verifying that the final assembly 
is correct. Typically, there is a one- 
to-many relationship between task- 
level instructions and robot-level 
instructions. 

"RoboTeach is currently in 
use:' says Robert Tilove, "to study 
robot reach capabilities and to sim- 
ulate simple robot-level tasks'.' 

"Future research:' adds Mary 
Pickett, "will explore the possibility 
of using RoboTeach to approach 
problems from the more abstract 
task level, with the user defining 
the task at a high level and Robo- 
Teach filling in the details: 

General Motors 

THE 
PEOPLE 1 
BEHIND 
THE 
WORK 
Dr. Robert Tilove and Mary Pickett 
are Staff Research Scientists in the 
Computer Science Department 
at the General Motors Research 
Laboratories. 

Mary Pickett received her 
B.S. in mathematics from Iowa 
State University and her Master's 
in computer science from Purdue 
University. She was a member of 
the team that developed GMSOLID, 
an interactive geometric modeling 
system. Her research at GM has 
also included the design of real- 
time programming languages. She 
joined GM in 1971. 

Robert Tilove received his 
undergraduate and graduate de- 
grees in electrical engineering from 
the University of Rochester. His 
Ph.D. thesis concerned the design 
and analysis of geometric algorithms 
for solid modeling. His current 
research interests also include the 
application of geometric modeling 
to computer vision and robot con- 
trol. He joined GM in 1981. 
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Freedom of Inquiry: An Endangered Species 
A series of events in recent months signals the need for attention and 

action by the scientific community. On the surface, the events appear 
unrelated, but viewed collectively, the ramifications of each have substan- 
tial impact on the future of scientific inquiry. 

First, an active campaign has been launched by various individuals and 
groups to reduce, or ban altogether, the use of animals in scientific research. 
Initially, these factions rally against the sale and distribution of pound 
animals. This is an emotionally charged issue-the public readily identifies 
with the homeless animals because of attachments to their own pets. 
Legislation introduced to curtail the use of animals in research passed into 
law in Massachusetts in February. Although a similar measure was detected 
in the California legislature, the proponents may seek a public referendum. 
They may also seek to establish provisions for external review boards to 
make judgments concerning which research proposals involving animal 
experimentation are justified and which are not. Evidence thus far indicates 
that once the objective of banning the use of pound animals has been met, 
the advocates push on toward banning the use of animals from any source 
and for any scientific purpose. 

The second concern involves the suit filed by Jeremy Rifkin to block the 
release of genetically engineered organisms into the environment. The case 
in question centers on a bacterium which, in its native state, serves as a 
nucleus for ice crystal formation. The removal of a single gene eliminates 
this characteristic. The next step was to have been the introduction of the 
modified bacteria into the environment of crop plants, replacing the native 
strain and reducing the potential for frost injury to plants. The restraining 
order against this, obtained by Rifkin et al., is based on allegations that a 
National Institutes of Health review committee failed to conduct an 
adequate study and submit a satisfactory environmental impact statement. 
However, the basic issue is that many supporters of the litigation are 
fundamentally opposed to genetic engineering and seek to block application 
of the new technology. 

Third is a suit brought by California Rural Legal Assistance, representing 
the California Agrarian Action Project, to block mechanization research in 
agriculture. One objective is to require the University of California to 
submit social impact statements on proposed research projects before they 
can be approved. This suit illustrates again the ways in which special 
interest groups attempt to regulate scientific research which they perceive is 
not beneficial to them. They do not accept the evidence that overall social 
and economic benefits far outweigh the costs. 

Each case is individually controversial and each decision sets a prece- 
dent. Considered collectively, the impact can be overwhelming. It is 
essential, therefore, that members of the scientific community become 
active participants in the debates. Highly committed and articulate individ- 
uals and groups are presenting their cases to the public and the lawmakers 
without equally articulate rebuttal from scientists. Since litigation has 
become the method by which policy to constrain scientific research is 
decided, scientific societies may well need to invest-individually and 
collectively-in legal representation to present their views in opposition to 
such constraints. 

As the National Science Board Commission on Pre-College Education 
recently concluded, it is critical that all students return not only to the 
fundamentals of reading, writing, and arithmetic, but also to scientific and 
technological literacy. In the interest of free inquiry and the advances that 
science has brought-and must continue to bring-to civilization, we must 
invest our energies on all fronts. To allow these and other antiscience 
activities to go uncontested would be unconscionable.-CHARLES E. HESS, 
Vice Chairman, National Science Board, and Dean, College ofAgricultura1 
and Environmental Sciences, University of California, Davis 95616 
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