


You've never seen amino acids separated 
like this before. 

Introducing Beckman System 6300 
-the high performance analyzer with 
state-of-the-art speed, sensitivity and 
accuracy. 

Hydrolyzates in a half hour, 
physiological fluids in 2 hours-both 
with superb resolution. You can 
record sample components as low as 
10 picomoles with confidence. 

System 6300 is a new generation- 
the total systems approach in amino 
acid analysis: 

Single, stainless steel, pre-packed 
column with operation up to 3000 psi 
for hydrolyzates and physiological 
fluids. 

Rapid, solid-state column heating 
and cooling. 

~hototr&istor flopeter with 

System 6300-amino acids separated 
like never before. You'll see. Call your 
Beckman representative, or write: 

instant measurement for digital readout. 
New, solid-state tubular reactor to 

maximize color development. 
Touch-programmable manual or 

automatic control, built-in four-program 
memory plus Memory-Pacm capability. 

Specially formulated and tested 

1 
I Bec-kman reagents-a new standard in 

purity and value. 
You can expect superior performance 

and ease of operation backed by 
nearly a quarter century of worldwide 
Beckman service and applications 
expertise in amino acid analyzers. 

Reduced copy of actual System 6300 tram showing three $ 
half-hour rrplicate hydrdyzatc runs. For a fuU size copy 9 with data b a t o r  tape write Ms. Jane Such. 

Beckman ~r&nunents, Inc., Spinco 
Division, P.0. Box 10U)O, Palo Alto, 
California 94304. 

BECKMAN 



'H nucleotides that solve a problem 
with a better solution 

3H Nucleotides ready to pipet 125 Calmodulin [ I] 
To save you the bother of removlng or concentrat~ng 
the packaging solut~on, we've packaged seven 3H 
nucleotides In aqueous solution at 2 5mC1lml. 
At the same time we extended their radiochemical 
stab~lity w~th 10mM Tricine, a proven stabilizer known 
to be compatible in research systems. 

TTF [methyL3H]- 50-80Cilmmol 
NET-221A 250pCi 1 mCi 5mC1 in dry Ice 
TTF [methyl-l', 2'-3H]- 90-1 1OCilmmol 
NET-520A 1mCi 5mCi in dry Ice 
dATe [8-3H]- 10-25Cilmmol 
NET-268A 250pCi lmCi 5mC1 in dry Ice 
dCTS [5-3H]- 15-30C1lmmol 
NET-369A 250pC1 1mC1 5mC1 in drylce 
dCTF [5, EI'-~H]- 40-60Cilmmol 
NET-6OIA 1 mCi 5mC1 In dry Ice 
dGTF [8-3H]- 5-1 5Cilmmol 
NET-429A 250pCi 1 mCl 5mCi In dry ice 
dGTF [8, 5'-3H]- 25-50CiImmol 
NET-448A 1 mCl 5mCi in dry ice 

Also available in standardethano1:water packaging 
by deleting the A from the ordering number. 

Circle No. 408 on Readers' Service Card 

0-3 Polyunsaturated 
Fatty Adds 
For studies of the metabolic pathways and biological 
actions of these acids 

Linolenic acid, 9,12, 15-[1-14C]- 
40-60mCi/mmol Ethanol under argon, in dry ice 
NEC-779 50pCi 250pCi 
Docosahexaenoic acid, 4,7,10,13,16, 1S[14C(U)I- 
>100mCi/mmol Ethanol under argon, in dry ice 
NEC-784 5pCi 10FCi 
Eicosapentaenoic acid, 5,8,11,14, 17-[1-14Cl- 
40-60mCilmmol Ethanol under argon, in dry ice 
NEC-772 10& 5 0 ~ C i  
Eicosapentaenoic acid, 5,8,11,14, 17-[14C(U)]- 
50-100mCilmmol Ethanol under argon, in dry ice 
NEC-754 5 ~ C i  10pCi 

Circle No. 409 on Readers' Service Card 

Stable. Produced bv ~ o l t o n - ~ u n k  ~eaaent v 

conjugation to bov16e brain calmodulin 
Tested for ant~body binding 
Ca lm~du l in , [~~~ l ] -  
50-1 5OpCilpg 
0.05M phosphate buffer, pH 7.4,O.lM NaCl 
0.1% gelatm, 0.05% sodium az~de 
NEX-172 5pC1 10FCi 
Also available. . Ca lm~dul in , r~~l ] -  RIA Kit 
C~rcle No. 410 on Readers' Service Card 

lodocyanopindolol [Iz5 I ]  
Spec~fic to PI and P, adrenergic receptors 
Higher affinity (K,-27-40pmol) and specificity than 
iodohydroxybenzylpindolol 
Carrier-free -5400pCil~g 
lodo~yanopindolol,[~~~1]- 
2200Cilmmol 
n-Propanol:water:phenol (50:50:1.2), in dry ice 
NEX-174 100~C i  500pCi lmCi 
Circle No. 41 1 on Readers' Service Card 

FSH, LH ['"I] 
Follicle ~t imulat in~~orm&ie , r~~l ] -  
50-1 0 0 ~ C i I ~ g  
Lyophil~zed from sodium phosphate buffer, pH 7.4, 
containing BSA and a proteolyt~c enzyme inhib~tor 
NEX-173 IOFCI 2 5 ~ C l  100pCi 
Luteinizing Horrn~ne,[ l~~l ] -  
50-1 OOpCilpg 
Lyophilized from sodium phosphate buffer, pH 7.4, 
containinq BSA and a proteolvt~c enzyme inhib~tor 

Circle No. 412 on Readers' Service Card 

Not for use in humans or clnlcai d~agnoss 

@ New England Nuclear' 
a Du Pont company 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free, 800-225-1572, Telex 94-0996 
Mass and Internat'l. 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072, W Germany 
Postfach 401240, Tel (06103) 803-0, Telex4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lach~ne, Que H8T 3C9 
Tel 514-636-4971, Telex 05-821808 
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Representatives of families of land 
mammals that participated in the Great 
American Faunal Interchange. Animals 
shown in North America migrated 
northward from South America (and 
vice versa) after the appearance of the 
Panamanian land bridge about a million 
years ago. See page 1351. [Marlene Hill 
Werner, Field Museum of Natural His- 
tory, Chicago, Illinois 606051 



FIRSI' GEN 
'EWE A LOOK 

Welcome to a tour of the biggest Apple. 
The Apple" III Personal Computer - the most 

powerful machine in its class. 
Because it's the only personal computer that 

lets you add up to 256K RAM, han on a full 

pansion slots left for future 
o f  complement of peripherals, and s have four ex- 

micros which become woe %Owth. lly "slot-bound (unliliesome 
when upgraded to maximum memory) 

Because it's the only machine now using 64K 
RAM chi s to keep 256K tidy on a single board. 

~mfbecause it's the only machine that gives 
you the help of SOS. 

THE MOST SOPHISTICATED 0 s .  
SOS is the Apple III's Sophisticated 0 ~ t i . g  

System, an elegant software interface that ees 
ou from most system control tasks. It features a 

Kierarchical file system, device- and userlevel 
interrupt capabilities, a device-independent file 
system and memory management capability. 

Since all Apple III languages use SOS, they 
share a common disk format. So Apple 111 pro- 
grams can merge and communicate - a Pascal 
application program can directly access a BASIC 
text file, for example. 

Standard Memory 
M K  I 6 4 ~  1 64K 1 128K 

Maximum Memory whenwy amjiguwd* 

64K 1 6 4 ~  1 192K 1 256K 
- 

Erpandabiluy 
No expansion No expansion No extra expan- 4 extra expansion 
slots slots sionslotsinfully slotsinfully 

configured' mnfigured 256K 
192Ksystem system* 

Dihte  Stomge (per driue) 

92K 1 256K 1 160K 1 14QK 
Mass Storage (per driue) 

- 1.16 megabyte - 5 megabyte 
Fbpp~Disk Hard Disk 

Lhpkay Graphics Capability 
High mlution HI& mlution High mlution High resolution 
B/W B/W B/Worblor  B/Worl6-mlor 

(color requires 
additional card) 

*"Fully confisucd" meMl system mduda. a1 minimum, monims prhm 2-die& driva d R S - 2 3 2  
ronmlmiamr NOTE: Chsn bedEd on manufacmcr'a infonnatan avaibble as of D d e z  1981. 

SCIENCE. VOL. 215 



VE SEEN THEIR 
ERKCION 

SOS allocates system resources to make the 
most of dynamic memory, simplifies pro amming 
with standard device and file interfaces Y or all 

k$ 
uages, and speeds software development by 

re ucing program size and complexity, 
OUR NEW PROFILE. 

ProFilem is Apple's new ersonal mass storage 
system-a quick, quiet 5MB R ard disk ideal for 
software development or any mass storage applica- 
tion. Shown above twixt monitor and console, it 
comes with everything you need to get up and 
running, including interface card and driver 
software. 

The III's standard built-in drive is a 140-K 
floppy that can be daisy-chained with three addi- 
tional drives through a back panel connector. 
Which leaves you plenty of expansion slots for 
thin like our new Universal Parallel Interface 
cardor our OEM prototyping card. 

CHANGE KEYS. 
The 128-character ASCII-encoded keyboard 

hap ns to be fully-programmable. So you can 
wi SOS) do neat things like remap it into c 

DVORAK. Or create armies of special function 
keys. Or teach your Apple to display Chinese. 

Its own languages already include Business 
BASIC, UCSD Pascal? Assembly and, soon, a 
powerful new COBOL- and, in emulation mode, 
most lan ages available for Apple II. 

b y u p  from the keyboard and you911 see our 
standard Monitor 111 green phosphor display (80 
char. x 24 lines, dl). 

It can show you some of the hi hest resolution 
graphics available - 280 x 192 in 1 ! gray scales, 
or, with a color monitor, in 16 colors. 

HIT LIST 
We have a new edition of that monster hit, 

VisiCalc"with more modeling space than any other 
version. Plus Applewriter 111, a powerful new 
word processing package. Plus a new Business 
Graphics package. Plus a new Mail List Manager. 

Plus a Pascal Udty Library that lets you take 
full advantage of all UCSD Pascal features. 

Plus Access 111- so histicated smart terminal 
software to access maidames with asynchronous 
communications up to 9600 bps. 

Plus Apple 11 emulation to access that vast 
software library. 

Plus, soon, a CP/M" card to access that other 
vast library. 

Even with all this, the A ple III's potential 
remains essentially untappe B 

So we're offering improved documentation, 
new programmer's aids, expert hotline counseling 
and an open channel to the industry leader in 
software publishin . Us. 

See your App f e dealer for more dormation 
and, erhaps, a little com arison shopping. 

be're sure you'll fin B that between our third 
generation and their first, there's quite a gap. 

The personal computer. PPk 
hr the authorized dealer nearest you, call (800) 538-%%. In California, call (800) 6629238. Or write: Apple Computer Inc., 20525 Mariani Ave., Cupertino, CA 95014. 
VisiCaL is a registered trademarkof Ftmmd Sotiware. Inc.UCSD Pascal is a trademarkofthe R g m m  oftheUniversirj of California. CP/M is a registered tndemarkof D'itaI Research.Inc. A& is a regisrered trademark. 
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In the world of science, the best selling class of computers is that of 16-bits. 
And in the world of high performance 16-bit computers, our 

ECLIPSEB Sl130, Sl140 and Sl250 computers are the most popular in science 
1 

and engmeermg. 
You see, the people who build their systems and applications around our 

ECLIPSE computers not only recognize a computer with outstanding priceIper- 
formance ratio. They also recognize what the high technology community needs. 

For example, the rich, extensive microprogrammed ECLIPSE 
instruction set thai lets programmers approach ap$ications virtually any which 
way they want. 

The large capacity interleaved memory systems that are coupled with 
Error Checking and Correction to make memory access both rapid and reliable. 
(1ko attributes not normally associated with each other.) 

The ECLIPSE family gives you all sorts of choices. If you need speed 
and flexibility, the Sl130 has an optional Writable Control Store. If you need 
cost effective, high speed throughput, the Sl140 has an optional Burst Multi- 
plexor Channel. If you need expandability, the Sl250 lets you grow to 2 MB 
and add an Integral Array Processor. 

As  well as our own fast, efficient, reliable operating system (RDOS). 
Our highly functional, user-friend15 multiprogramming operating system, 
(AOS). And a full range of computational languages: F O R T R A N ,  BASIC, 
PASCAL, PLII, DGIL (our systems programming language), and a com- 
plete set of programmer productivity aids. 

And of course, the ECLIPSE peripherals.They're all here. Ready to go. 
All of which means there is an ECLIPSE which has everything you need 

for everything you want to do. In medical instrumentation, process control, 
computer-aided design, automated test equipment, communications or 
what-have- you. 

Of course, all this capability would be for naught were it not for one char- 
acteristic of all ECLIPSE computers: you can get them up and running in a hurry 

For more information about ECLIPSE scientific com~uters write to: 
Data General, C-228, 4400 Computer Drive, Westboro, MA 01 580. 
Or  better yet, call your local Data General Sales Office. 

And see what all your colleagues (and competitors) have been seeing in 
an ECLIPSE. 

We take care of our own. 

ECLIPSEa is a registered trademark of Data General Corporation. @ Data General Corporation 1981. 
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EDGE 
# 2 in a series ofreports on new technology f?omXerox 

Few inventions haveproved more versatile than 
the laser: 

It has been used as a supers&nal lampforspace 
communications. It hasfounda role in exotic metal- 
working applications, and the incredible precision that it 
offers has made new kinds ofbrain and eye surgery 
possible. 

A system for playing TVshows from phonograph- 
like disks usesea laser to ((read" the recorded program 
material. 

Lasers are used in various forms of measurement 
and information handling systems. For example, one 
version ofthe bar-code reader used in supermarkets 
employs a laser scannel: 

The Hologon Laser Scanner is one ofthe latest 
developments in practical applications of laser technology 
It was invented by Xerox optical physicist DK Charles 
Kramer who wrote this article. 

Lasers In Electronic Printing 
At Xerox we use lasers in electronic printing 

systems that are based on xerography. Instead of 
making copies of existing documents, such printers 
create documents, drawing on information stored 
in a computer. In such a system, signals from the 
computer pulse the laser beam as it scans across a 
light-sensitive drum or belt that serves as the 
"camera film" in xerography. The image recorded 
in this way is then developed and transferred to 

1338 

paper as in a copier. 
Laser electronic printers offer the quality of 

offset printing with significant versatility com- 
pared with conventional computer printers. There 
is virtually no meaningful limit to format or to 
type style or size. pictorial or other graphic 
material can be printed as easily as text. Arabic, 
Greek or ~ussiah alphabets-even Oriental ideo- 
grams- are within its capabilities, provided appro- 
priate programming is fed into the printing system. 

Equally significant is the fact that, with 
electronic printing, documents originated in one 
location can be printed simultaneously at a number 
of different locations. 

Xerox currently offers three such systems. The 
9700 electronic printing system turns out almost 
two pages per second and has almost unlimited flex- 
ibility when it is used with the Xerox Integrated 
Composition System program. The 5700 elec- 
tronic printing system is up to 40 times faster than 
conventional word-processing printers, whch  it 
can replace, and it can also be used for electronic 
mail and remote computer printing. A similar 
printer is offered as part of the Xerox 8000 net- 
work system. Designed for lower-volume applica- 
tions, it is twelve times faster than a conventional 
word-processing printer. 

In these printers, the scanning action of the 
laser beam is created by a relatively complex opti- 
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cal system that is based on a rotating, polygonal novel configuration. 
prism. Extremely high precision is required in such In a Hologon, a series of holographic gratings 
a system. This complexity and precision make such are formed around the circumference of a trans- 
a laser scanner relatively expensive. parent disk. A laser shines thou h these gratings as 
T'he Hologon Laser Scanner the disk rotates. The gratings d' ract the laser light, 

To simpllfy laser scanners and reduce their 
d 

and the rotating action causes it to scan across the 
cost, we cokidired holography to perform the surface on whiEh it is focused, as shown in the 
functions of costly lenses and prisms. accompanying diagram. Focusing is done by a 

Holographic recordings, best known for their simple, inexpensive lens. 
reproduction of three-dimensional images, take the The laser beam in this system is aimed so that it 
form of gratings-corrugated or ridged patterns forms a nominal 45' angle to the Hologon's sur- 
on a transparent medium, having a spacing of face as it enters a grating and a 45O angle as it 
approximately twenty millionths of an inch. In emerges from the grating. In other words, it is dif- 
pictorial holograms, these gratings contain the fracted through a right angle by the gratings. This 
recorded cross section of the wavefront of light angling results in a straight-line scan. 

Because of the optical properties of the holo- 
graphic gratings, the 90°dlffraction angle of the 

Holw Law Stannrr beam is maintained even if the Hologon surface 
wobbles as it rotates. The beam angle is equally un- 
affected by eccentricities in the rotating disk. 

This insensitivity to mechanical variation, 
plus the ease and low cost with which Hologon 

disks can be produced, make a Hologon laser 
scanning system relatively inexpensive. 

Work is currently underway at Xerox 
on a new generation of laser printing sys- 

tems utilizing the Hologon laser scanner 
with all its attendant benefits. This 

.MWm 

that had been reflected from the pictorial subject. 
When coherent light - usually from a laser - is 
transmitted through such a hologram, a true three- 
dimensional image of the subject is reproduced. 

However, the holographic gratings used in a 
Hologon scanning system do not contain pictorial 
information. Only the optical daaction proper- 
ties of the gratings are utilized. 

The Hologon System is one of several holo- 
graphic approaches to scanning. But the others 
tend to scan in an arc-like pattern which is unsuit- 
able for electronic printing, which requires a 
straight-line scan, much like the raster pattern used 
in television to create an image. The Hologon 
approach gets around this problem through a 

should enable Xerox to make the 
advantages of electronic printing 
more widely available than ever 

before. 

About The Author 
Dr. Charles Kramer is the inventor of the 

Hologon Laser Scanner. He is an optical physicist 
specializing in electro-optical reading and printing 
devices at the XeroxJoseph C. Wilson Center for - 
Technology in 
Rochester, New York. 

He holds a 
Bachelor's degree 
and a Master's degree 
in Physics from 
Fairleigh Dickinson 
University and a 
Master's degree and 
Ph.D in Optics 
from the university 
of Rochester. 
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The Online 
Information 
Sen 

' 
' t 

thinks like a 
chemist.. . 
so you € - I, too! 
Chemlsts thtnk In structures, and that's just 

4' how CAS ONLINE searches and displays 
the Information on over 5 rnlllion chemiql 
substances stored in ~ t s  flies . 
You Search for Structures. E3ecawe sud- '\ 
stances whlch share structural features 
frequently share propert~es of Interat 
as well 
You Search by Structures. Just descrlbe the 
structural features you want - and search 
You Get Structures Back. Easy-to-evaluate 
structure d~agrams can be prtnted onllne at k g q  .- 4 

your termmal or offlme by CAS and malled 
to you Send for your free brochure, "The 
Structure IS Your Key," by wrltlng CAS 
ONLINE - OAS, PO Box 3012, Columbus, 
Ohlo 43210 

4 
I 

CASONLINE 4 
The Chemical Substance 

Search and Display System From 
Chemical Abstracts Service - . 

A d~vlslon of the American Chemical Sac- a . . u- 

1981 by the Arner~can Chemical Sodety ,\ -, 
.h r l * ,, .;, 
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The best [- - - 3  about it... 
Supremely sensitive, state-of-the- 
art detectors. Time-tested precision 
pumps. Plus sophisticated CRT, 
microprocessor controller, and 
highest performance prepacked 
columns. Each with exceptional 
quality in its own right. 

The best components combined. 
Yet, when you put them all together, 
you get a unique combination of 
capabilities that is unmatched by 
any other HPLC system. 

While you can use other 
detectors with our system, only the 
Beckman Model 165 Detector gives 
you on-the-fly spectral scans, or 
RatiosMgrams (real-time ratio plots) 
that give you positive peak confma- 
tion of compounds and monitoring 
of two wavelengths simultaneously. 
And though our pumps are excellent 
by themselves, connecting them 
with other Beckman components 
gives you a solvent delivery system 
of unparalleled flow control. Even 

the slightest change in solvent com- 
pressibility or viscosity is instantly 
detected and compensated. 

But that's only part of the 
picture. There's the controller with a 
multi-field screen capable of dis- 
playing program and program status 
simultaneously. This gives you 
automation for time-saving, labor- 
saving, programmable control. 

The Beckman system solution. 
So why do without any of these 



superb components? Or the acces- 
sories that go with them, like 
autosamplers and data handling? 
If you're in the market for an HPLC 
system, look to the Beckman Series 
340. It's designed by chromato- 
graphers for chromatography. 
With modules that can be added or 
changed as your needs grow. 

I I 

HPLC methods in our six appli- of HPLC specialists in our offices 
cations labs. We even have dozens throughout the country, plus 

thoroughly trained service people 
available to assist you. It's all part 
of our total commitment to design- 
ing superior HPLC systems with 

I components that also stand out 
when they stand alone. 

For more information about 
these revolutionary new instruments 
and accessories, write to Beckman 

I Instruments, Inc., 1716 Fourth Street, 
Berkeley, CA 94710. 

HPLC Commitment. 
We're continually working to 
advance the technology and develop 

Circle No. 434 on Readers' Service Card 



and L t .  
Now you can measure calmoddin levels accurately without taking a leave of absence to 
prepare the necessary antibody. In this new kit we provide a highly specific, affinity- 
pwified antibody - together with all the other matched and tested ragents vou'll need 
for running 100 assay ttibes. 

Calmodulin [*51] RIA Kit 
Includes all reagents for the quantitation of 
calmoddin in extracts derived from biolog- 
ical samples. A protocol for preparing the 
sample is provided in the instruction manual. 
Prior to shipment a standard curve is generated 
for each lot of kits in a complete RIA procedure. 
The cwve is included with your kit. Send for 
complete technical information by circling 
this inquiry number. 
Circle No. 413 on Readers' Sew~ce Card u 
Other pretested RIA Kits from NEN 
Please use the inquiry number below to request information on these kits. 
P-Endorphin [u51 RIA Kit 
P-Lipotropin Lu5 ! ] RIA Kit 
6-Keto-Prostaglandin F, [3H] RIA Kit 
Thromboxane B, [3H] RIA Kit 
Promegestone [3H] RIA Pak 
C~rcle No 414 on Readers' Sewce Card 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 800-225-1572, Telex: 94.0996 
Mass and Intemat'l: 617.482-9595 
Europe: NEN Chemicals GmbH, D.6072, W Germany 
Postfach 401240, Tel. (06103) 803.0, Telex 4-17993 NEN D 
NEM Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel. 514-636-4971, Telex 05-821808 

@ New England Nuclear" 
a Du Pont company 
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Introducina the S I J  Unrbum~. - e I I 

Automated liquid handling every lab can afford 

The UniPump. Precision liquid 
handling for every laboratory. 

Mlcroh~oloc l~cal  rctsf:;rrcti? Immrino- 
;~ss;iys) G(tric;t~: c ~ i i j ~ ~ ~ c w ~ i i ~ l ~  Whatever 
yo111 II(~III(I I l i ~ i i ( l l ~ ~ i < j  a p ~ j l ~ ~ a t ~ o n ,  the 
t : c ;o~~o~~ i~c :a  IJ~ i~Prr rn l )  w ~ l l  dr;iinat~c;rlly 
spctctcl yo~i r -  o l jc t ra t~o~ls  ;Iritl send your 
111-oil~ict~ori volr~rnc off the cl iarts What's 
nior-c:, l l in  UIIIPLIITIII'S II~(:CISIOI~ ancl 
;ICCIII x:y w ~ l l  make a h j  ~i i iprovenier i t  In 
y o l l l  st;ltlstlcs 

Microprocessor control for 
speed, precision/ accuracy, 
and versatility. 

Repet~t~vct o r  transfer p lpe t t~ny .  
c l 1 l 1 1 1  loris. ; ~ l ~ y m t ~ n q ,  t~ t rat ion,  s ~ m p l e  
t l ~ s p c t ~ i s ~ ~ ~ < j  (lo t h t m  :ill w ~ t h  just the 
prc:ss of 21 h i t t o r i .  The UniPump asp~rates 
111) to f ~ v e  f l ~ r d s  and then del~vers them, 
~ ~ l u s  t l ~ l ~ i e r i t  No ~ n e c l i a n ~ c a l  stops t o  set 
s y ~  Iriqe volumes Arid n o  rnore conver- 
s l o ~ i  tables o r  calculation char ts-you 
"t;ilk" t o  the U ~ n i P ~ ~ r n l )  in  m~cro l i ters .  

Money-saving special features 
are standard equipment 

A closed-loop servo motor  --far 
sk1perior to convent~onal  stepper motors 

makes two-syr-~ngrt systems obsolete. 
It's ;I money saver too--there's n o  dupli- 
c ; ~ t ~ o n  of motors, valves, o r  contro l  sys- 
t r t~ns  AIKI you  txry ~ ~ 1 s t  one syringe. 
Evctrl ;I "Savtt Reagent" mode eliminates 
exoenslve reagent waste All of the 
Uir~Punil) 's specla1 features add u p  t o  
qt~;ir-;~riteetl I ~ c l ~ ~ i d  handling success. 
Yotrrs W ~ t h  the UniPump f r o m  SMI. 

Ttrflo~l Syringe changes In 
I r i ~ ~ r i t i i s   or ~irlder one rn~nc~tel 

lo1 f~x1r;l I o r ~ j  liff! Gas tlyht syringc 
volumes 100. 

Un~que rotary valve 
for loncr lhfe IOVJ 

I /- alerts operato; to 
t~~soens~nalasoiratina 

I 
2 - 

sequence 

ruuler l ~ p  control 



For the first time, an inverted microscope 
for optimum performance under stress conditions: 

Olympus Model IMT 

Finally, a system microscope 
offering fullest inverted microscope 
capabilities. From Olympus. So 
advanced it facilitates fatigueless 
operation under extended use. It 
offers the versatility to perform under 
a wide range of techniques, utilizing 
a large variety of cell and tissue 
culture vessels. 
Sgme of the IMT advantages: a 
choice of three condensers allowing 
the use of different shape culture 
vessels; four special objectives for 
high performance at long working 
distances: high intensity light 
sources for optimum, constant bright- 
ness; polarizing filter set to easily 
detect birefringent substances; long 
working distance phase contrast as 
standard equipment. Differential in- 
terference contrast attachment, auto- 
matic photo, cine and time lapse 
accessories optionally available. 

All of this added to the higher 
quality Olympus optics make the IMT 
a powerful, wide ranging investigative 
tool warranting your examination. 
Contact the Olympus Authorized 
Dealer listed in your Yellow Pages, or 
Precision Instrument Division, 
Olympus Corporation of America, 
4 Nevada Drive, New Hyde Park, 
NY 11042. 
In Canada, W Carsen Co., Ltd., Ontario 

table O~timu 
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Energy and Chemicals from Trees 
An analysis of presentations at a conference on "Biomass Substitutes for 

Liquid Fuels," held on 9 to 12 February at Campinas, Brazil,* shows that a 
combination of factors will guarantee the increasing importance of the 
culture of trees and the applications of forest products. Some factors-such 
as the need to develop renewable alternatives to oil and the growing 
requirements for food and energy-are well known. Less widely appreciat- 
ed is the need to decrease soil erosion by growing vegetation that will hold 
the soil in place. Agricultural practices have led to loss of about one-fourth 
of the topsoil in the world as a whole and about one-third in the United 
States. Much of the erosion has occurred on hilly terrains, which should be 
protected with perennial vegetation such as grasses, shrubs, or trees. 

One impediment to forestation has been economics. Individual farmers 
have been able to obtain a considerably larger return from an annual crop 
than from trees, and typical yields of wood from natural forests have been 
small. However, in the Pacific Northwest, hilly land devoted to timber 
produces a return far above what it would yield in annual crops. Moreover, 
we are in the early phases of improvement in biomass yield from trees. For 
example, before 1960 the natural annual growth of loblolly pine in South 
Carolina was 3 dry tons per hectare. Through selection of superior stock 
and better forest management, the annual growth has been increased to 11 
tons per hectare; yields of 18 tons are in prospect and 30 tons is an ultimate 
possibility. In Brazil, growth of a Eucalyptus species is being evaluated. 
This species has a 7-year growth cycle. In a forest occupying 40,000 
hectares, annual yields initially were 23 tons per hectare. With selection the 
second rotation improved to 33 tons, while a third rotation produced 40 
tons. The five best clones would produce 61 tons per hectare and a target of 
100 tons seems reasonable. Such improvements can be conducted on a large 
scale, for instance, by selecting and planting superior seedlings. In addition, 
techniques for tissue culture cloning of trees are well developed in both the 
United States and Brazil. 

A factor that could lead to greater emphasis on growth of trees is the 
possibility that the market value for wood will experience a long upward 
trend. Wood is considerably more valuable when processed to make lumber 
or paper than it is when used directly as a fuel. An important challenge for 
scientists is to discover and develop better methods for exploiting the 
chemical potentials of wood. 

In terms of organic matter, wood is approximately 50 percent cellulose, 
20 percent hemicellulose, and 30 percent lignin. A number of schemes are 
being employed to separate these components for various uses. One method 
is solvent extraction of the lignin followed by removal of the hemicellulose 
leaving the cellulose. Another is a short exposure of the wood to steam 
followed by explosive decompression and removal of the lignin by dilute 
alkali. Lignin can be used as an adhesive, and at present it commands as 
much as $400 a ton in this application. It can also be used as a filter in 
plastics and, when pyrolyzed, it forms a superior metallurgical coke. 

Cellulose can be used directly as cattle feed or converted to glucose by 
acid hydrolysis or use of an enzyme. The enzyme method gives the highest 
yields and is becoming less expensive. Thus, prospects are good that large 
quantities of glucose derived from wood will become available. This 
product could be used as food for humans, as a carbon source for microbial 
formation of protein, or as a feedstock for fermentation processes yielding 
liquid fuels, chemicals, and pharmaceuticals. 

For a brief period of human history oil dominated the energy and 
chemical scene. Wood is in the process of resuming its ancient central role, 
but on a broader scale as science and technology point the way to more 
effective production and use.-PHILIP H. ABELSON 

*The conference was sponsored by Interciencia Association, Sociedade Brasileira para o 
Progresso da Cisncia, U.S. National Academy of Sciences. Secretaria de Tecnologia Industrial- 
Ministbrio da Indlistria e Combrcio, Conselho Nacional de Desenvolvimento Cientffico e 
Tecnol6gic0, and Empresa Brasileira de Pesquisa AgropecuBria. 



Choose your stereomicroscope. 
Below are iust a few of the broad The areat name in o~ t i cs  

Choose 
your stand. 

No strain! 

line of ~ e i s s  Stereomicroscopes 
and stands. Choose what you 
need for the task at hand, and 
Zeiss will meet your needs. With 
optical design that eliminates 
eye-strain. With engineering that 
insures long hours of fatigue-free 
and service-free operation. 
There's nothing like a Zeiss for 
quality and convenience. 
Quality service-Expert dealers. 

Carl Zeiss, Inc., One Zeiss Drive, Thornwood, N.V. 10594.(914) 747-1800. Branches: Atlanta, Boston, Chicago, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45Valleybrook Drive, Don Mills, Ontario, M3B 2S6. (416) 449-4660. - - --- -- 

DV4: Highest resolution 
ZOOM. The finest image qual- 
ity f~nest deta~l ZOOM stereo- 
rnlcroscope 1 4 zoom system Stereo DR: the low- ! 

--r 

priced wonder. You won't 
believe the resolution t~l l  
you see ~t Ideal for routine 
teaching, lab and industr~al 
applications 7 objectwe k - pairs available 

Documentation 
Accessories. Exten- 
sive select~on, ~nclud~ng 
4 x 5" and 35mm auto- 
matlc cameras and 

L 0- - drawn, attachment. 

Many Stands. Three 
of the many sturdy 
Ze~ss stands available 
for reflected- and/or 
transmitted-light appli- 

Stereo SR: Cost efficient 
versatility. Built-in dual iris 
diaphragm controls depth of 
field. Working distances from 
50-2000mm. 5-step magnifi- 
cation changer. Choice of 
17 objectives. 

For literature circle reader service number 305 
For a demonstration circle reader service number 306 




