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Annoncin th Beka J221... 

at centrfg youlll.n 

The J2-21 is an exciting new high-speed 
centrifuge. It keeps the components that 
made the 21,000-rpm J-21C so reliable-and 
adds proven features from other Beckman 
centrifuges. The result: by far the finest 
high-speed centrifuge ever built. 

The J2-21 features: a fast-accelerating, 
high-torque drive; variable power-braking 
system; superior sound suppression; easy 
temperature setting; new, automatic vacuum 
system; rotor imbalance detector; easy- 
opening counterbalanced door; compact 
cabinet; built-in speed calibration; 20 

- i;.. :~Il .Q I =} 

to 400C operation; electronic door interlock; 
and it is UL listed and CSA approved. 

There are eleven J2-21 rotors to choose 
from, including the new JA-17 which spins 
fourteen 50-ml tubes, and the new JA-20.1 
which spins thirty-two 15-ml tubes. 

The J2-21: it gives you reliability, quiet 
efficiency unmatched by any other centri- 
fuge, and it's backed by Beckman sales and 
service-worldwide. 

Send for brochure SB-366 to Beckman 
Instruments, Inc., Spinco Division, 1117 
California Ave., Palo Alto, CA 94304. 

B E C KMANd 
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Body wave of a swimming leech, as 
seen in sequence (top to bottom) of 
successive movie frames taken at 35- 
millisecond intervals. The right-to-left 
horizontal displacement depicts the 
true forward progress of the animal. 
See page 1348. [W. H. Kristan, Jr., C. 
A. Ort, and G. S. Stent, University of 
California, Berkeley] 



Zeiss Standard Microscopes: 
the now and future value. 

Now: Zeiss Standards designed for material and life 
sciences: 

Industrial research, quality control, inspection; 

Geology, petrography, and minerology; 

Biomedical teaching and research; 

Pathology and all clinical laboratory disciplines. 

Future: long life - everything is precision engineered to fit 
and perform just as smoothly after years of use as 
it did on the first day, even under heavy daily lab- 
oratory work loads. 

Now: Zeiss optics - the same ones we use on our large, 
much more expensive research microscopes. 

Future: you can always add new objectives, light sources, 
stages, and accessories to any Standard - even 
20-year old ones. 

Now: low price -for example, a Clinical Standard costs 
less than $1600. 

Future: years of trouble-free, worry-free quality. 

Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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Here's an ideal instrument 
for water resources studies, 
thermal pollution measure- 
ments, and fishery research 
projects ... one that charts 
water or air temperatures with 
unattended scientific accu- 
racy up to 6 months with the 
Model J-180, 3 months with the 
Model J-90. 

Easy-to-read temperature changes 
are recorded by a fast response probe 
on a 2 inch by 24 foot pressure- 
sensitive strip chart, contained in a re- 
movable cartridge. Quartz mechanism 
provides precise movement. Ryan 

Model J instruments are available for 
short-term rentals or purchase. Send 
this coupon for a free brochure: 

I *I 
I__ P.O. Box 599 I 

PeabOdy Ryan Kirkland, WA. 98033 I 
| ryan insirumen inc ablPhone: 206-827-9572 

I TWX 910-449-2870 I 
I I 
I Name I 
I Company I 

Address I 
I City I 

State, Zip I 
| _ _ _ I~~~~~~~~S627 
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I Pcackard 

A 

COUNTER WITHIN A 
COUNTER 

WITHIN A 

COUNTER 
WITHIN A 

EACH COUNTER CAN BE USED FOR A DIFFERENT GROUP 
OF SAMPLES NO MATTER THE SIZE OF THE GROUP. 

TRI-CARBO 2660 LIQUID SCINTILLATION COUNTING SYSTEM 
IS MICRO-COMPUTER CONTROLLED FOR MULTI-PROGRAMS. 

r?------------------------------------ 

Please rush me information about the 450-sample capacity 
J system of 15 counters in one temperature-controlled cabinet I 

(Bulletin No. 1252). 
Name I 

I Institution _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ I 

I A ddress __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I 

CityI 
IPACK~ARD INSTRUMENT COMPANY. INC. I tt I I 

2200 WARRENVILLE R0. D OWNERS GROVE. ILL 60515 tat ______________e_______ 
| Pclcksl rd | 

|PACKARD INSTRUMENT INTERNATIONAL S.A. I Phone ___________________6/78 
l 

________________________ ~~~~~~RENGGERSTRASSE 3 * CH-6036 ZURICHr SWITZERLAND I 
S UBSIDIARIES OF AMBAC INOUUTRIES, INC. L?A 
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Jus a touch is 
all it takes to generate 
image analysis data. 

In designing our image analyzer, 
we realized that many laboratories 
needed an image analysis system 
that would not require expertise in 
programming. 

So we connected the Leitz? 
ASM (analysis system manual) 
to a microprocessor which we 
programmed for the automatic 
computation of many different 
parameters and distributions. 

This makes the semiautomatic 
ASM much faster to use than the 
traditional point counting methods. 

To select and change analysis 
programs, the user simply touches 
the relevant instruction field. 

This prepares the ASM to 
measure the desired parameters 
or distributions. 

A tracing panel is the inter- 
active link between operator and 
machine. 

3_4 

To generate data from various 
image components, the user just 
traces their contours with an 
electronic pen. 

Parameters can be extracted 
from photographic negatives or 
prints or from microscopical 
images. 

Magnification and various 
other constants can be inputted 
into the computation. 

But don't be deceived by the 
remarkable simplicity of the ASM. 

Linear dimensions, perimeters 
areas, shape factors, projections, 
gravity center coordinates, 
various line and area moments, 
and stereological parameters of 
seven image phases can be 
computed simultaneously and 
outputted as values in absolute 
dimensions. 

I mage data can be QDrinted 

- -... e . A 

........ - . .......... .t: .t .0 ... ......... .... .0 . . .... .. .. 

5738 

out for permanent record on an 
alphanumeric printer. 

AAS El .R---- 

... 

the ASM. coto1 pnl 

So if ,your aiganw_ loo 

at image: anlssosderth 

1~~~~11l 

Co. n E. .. . 

Dept. SC623 Rockeigh 

New Jerspevmnn 07647. n a 
They are also displayed on 

the ASM control panel. 
Because the ASM is a Leitz 

instrument, you can depend on it 
for reliable, precise performance. 

So if you're taking a new look 
at image analysis, consider the 
new Leitz ASM. 

Contact E. Leitz, Inc. 
Dept. SC623, Rockleigh, 
New Jersey 07647.W 

Circle No. 151 on Readers' Service Card 
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Get ultraspeed performance at 
superspeed cost with the new 
Sorvall@RC-SB centrifuge system. 

The Sorvall RC-5B Super- 
speed Refrigerated Centrifuge 
sets a new standard for range of 
applications. With the 12 rotors 
designed for it-including 
highly efficient vertical 
rotors*-it constitutes a versa- 
tile system that can do many 
jobs, such as density gradient 
studies, previously handled 

only by more costly ultracentri- 
fuges. A graphic example of the 
ultraspeed capabilities of the 
RC-5B with a vertical rotor is the 
comparison shown here, of 
separations achieved for a cow- 
pea mosaic virus preparation. 

The RC-5B has a built-in 
Automatic Rate Controller to 
provide soft starts and stops. 

The electronics also includes 
automatic temperature, speed 
and time control. Sorvall Gyro 
Action Direct Drive requires 
only "eye balancing" of tube 
contents. Other features 
include easy programming, 
"fail-safe" control system and 
the unique "Noisuppressor" 
sound-damping system. And 
DuPont's 5-year warranty on 
refrigeration components is 
unmatched in the industry. A 
complete line of tubes, bottles 
and adaptors is available for the 
RC-5B. 

Separation of Cowpea Mosaic 
Virus Particles (Yellow Strain) 

Superspeed Centrifuge (RC-5B) 
Vertical Rotor (SV-288) 
Timer Setting: 4 Hours 

_ Speed: 20.000 rpm 

0.5 

Top Bottom 

Ultracentrifuge (OTD-65) 
Swinging Bucket Rotor (AH-627) 

Timer Setting: 5 Hours 
Speed: 27,000 rpm 

Top Bottom 

Rate-zonal separations using 1-mi sample volumes, 
1040% sucrose gradients (33 ml) at 4?C. 

Peaks at 95S and 115S. 

For more information on 
the Sorvall RC-5B system, write 
to DuPont Company, Room 
36324, Wilmington, DE 
19898. *u.S Patent 3,998,383 

With Sorvall Centrifuges the spin times are changing. 

$orvallCentrifgesoUP 

swall@Centrifuyes~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~" I- -', 
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tsake a lotof the snarls1 
instruments. 

HP desktop computers are easy to hook up, easy to program and easy to operate. 
In short, we made them friendly-and powerful-so you can automate your 

instruments in a hurry without working nearly as hard as you 
might have expected. 

HP desktops offer many performance features usually associated 
with minis. For example, buffered I/0, direct memory access and 

a real-time clock. In addition, they allow you to do keyboard calculations 
and analysis while the computer is controlling multi-instrument systems. 

Interfacing is a snap. You just plug in one of four standard interface 
cards, attach the cable to your instrument, sit down 

at the keyboard and start programming your 
* * * + application in a high-level language with 

powerful I/0 commands. Since there s no 
compiler. editing is quick, easy and direct. 

Fa 
. 4-V VW _tO t44i_Our computers come fully integrated 

with keyboard, printer, display, data 
storage, operating system and 

pre-programmed I/O drivers 
HP desktop com- in one compact unit, 

puters are also versatile. ready to go right to work 
You can easily switch on your application. 

from one application to 
another. Change 

programs and variables in 
the middle of a run. Move 

the computer to a new - ? 

location with ease. 
4-: If you want to automate your 

instruments, but don't savor the 
prospect of becoming a part-time computer 

technician and programmer, talk to us. 
Call your local HP sales office or circle our reader service 

number for more information about our friendly, but very 
capable, desktop computers for interfacing. 

Ask about our OEM contracts 
and volume discounts. 

HEWLETT- PACKARD 

3400 E Harmo r- caa Ra 1 Coiiins CO 80521 

For assistance call Washington t301) 948-6370. Chicago 13121 
255-9800 Atlanta (4041 955-1500. Los Angeles (2131 877 1282 
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Mobile stainless steel rack with suspended 
polycarbonate cages. 

2 Disposable formed plenum filters shown above 
cages. Flat filter sheets also available. 

See-ThrouglMsuspended cage system 
The most versatile small animal 

housing systems available. 
(So many options.. .you "build" it to your own specs.) 

Basically, this system involves a mobile stainless steel 
rack with suspended polycarbonate cages. 
Two rack sizes are available: the large rack accommo- 
dates either 60 small cages, or 30 large cages, or 
combinations of both size cages. The new smaller rack 
size takes either 50 small cages, or 25 large cages, or 
combinations of both. 
This See-Through?TM system is ideal for housing rats, 
mice, hamsters, and guinea pigs. 

The many other options 
Cage sizes:102" x 9/2" x 8" deep or 19" x 101/2" x 8" 
deep. 

Cage bottoms: solid or stainless steel wire mesh. 

Walkfloor mesh: 2 x 2 (for rats) or 3 x 3 (for mice). 

Food hoppers: Four available (for rats, mice, and guinea 
pigs). 

Watering systems: Bottle or automatic (many variations 
avai lable). 

Filtering systems: New disposable formed plenum 
polyester spun-bonded filter that provides at least 100% 
more filter area than flat sheet filters. Effective in reducing 
cross-contamination and in minimizing the stress of a 
high ammonia atmosphere. Also available: 
autoclavable filters. 
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3 Rack accommodates small or large cages or 
combinations of both. 

Other important features/benefits 
Of fundamental importance regardless of how you "build" 
your See-Through system initially to meet your current 
needs, its flexibility assures easy modification to your 
future requirements. And in an era where change 
is inevitable and budgets tight, this kind of foresight can 
substantially reduce "future shock." 

No separate cage lids! Each cage is suspended from 
the shelf above, and that shelf is perforated. Accordingly, 
the perforated shelf itself serves as the "lid" for the 
cage immediately below. No initial lid cost. No subsequent 
handling. No replacement. 

Visibility. As the See-Through name implies and the 
photos demonstrate, animal observation is completely 
unimpaired. 

Excreta trays. Easily removable. 

New Product! 
See-Through 11: meets ILAR's new housing specifications 
(see "Guide for the Care and Use of Laboratory Animals"). 
8" deep cage with 200 sq. in. floor area at dead bottom 
houses 5 rats. 6" deep cage with 75 sq. in. floor at dead 
bottom houses 5 mice. 
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4 One available automatic watering system shown; 
other automatic systems or bottle watering 
also available. 

For more information about the most versatile small 
animal housing available, white or call Lab 
Products Inc., 365 W. Passaic St., Rochelle Park, N.J. 
07662 (phone: 201/843-4600) 

Why not also request our complete catalog? 

!ab aproducts 
nca company 

Lab Products ...not just 
plastic cages, metal cages, 
custom fabrication, laminar 
flow systems, bedding, 
automatic watering systems, 
accessories... 
Copyright (? BioMedic Corporation 1976 
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HOW TO 

H OL 

IN VISIBLE 

IN YOUR 

HAND. 
Get micrographs in seconds with 
a Polaroid professional photo- 
graphic system. There are several 
instant laboratory cameras and a 
wide selection of color and black 
and white films for recording mi- 
croscopic images on-the-spot. For 
details - or for immediate help 
with any instant picture applica- 
tion - call our Technical Assis- 
tance Service. It's free. Polaroidg 

POLAROIDS 
TOLL FREE 
"HOTLINE " 

800-225-1618 
(In Massachusetts, call collect: 

61 7-547-51 77) 

LETTERS 

R & D Expenditures in the United 

States 

Recently published data (1) bear wit- 
ness to the continuing erosion of support 
for science and technology in this coun- 
try. The general trends of the data show 
two specific problems that deserve a high 
degree of attention by responsible au- 
thorities. These relate to (i) the total ex- 
penditure for research and development 
(R & D) in the nation as a whole and (ii) 
the expenditure for basic research in 
industry. 

Although the debate regarding the ap- 
propriate level of R & D expenditure has 
continued over the years, with various 
factions advocating different economic 
indicators as a basis, no one has raised 
the issue that the level should perhaps 
depend upon equivalent activities in 
other developed nations with which we 
trade. Perhaps this is due to the continu- 
ing change in the value of U.S. currency 
with respect to that of other countries, as 
well as to the variation in direct and 
overhead costs per researcher, which 
makes such comparisons difficult. 

50 l l 
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Fig. 1. Scientists and engineers engaged in 
R & D per 10,000 population by country, 
1965-75. 

4000 , , , , I 

TotalI 

- 3000 .- 

.Universities 
r . ~~~~~and colleges 
2000 -_ 

- , ,~~~ Federal labs 

E 1000 _ / 

1960 1964 1968 1972 1976 

Yea r 

Fig. 2. Basic research expenditures by per- 
former, 1960-76 (in constant 1972 dollars). 

To overcome this confusion and to ob- 
tain a more meaningful comparison, I 
suggest we use the data on the total 
number of scientists and engineers en- 
gaged in R & D activities in the various 
countries (1, pp. 7 and 86). If we assume 
equivalent brainpower, dedication, and 
facilities, these data yield some interest- 
ing observations (Fig. 1). Perhaps the 
most striking comparison can be made 
between the United States and Japan, 
where the data show, respectively, 25 
and 22 scientists and engineers per 
10,000 of the general population for 1974. 
More recent data show the numbers to 
be 25 and 24, respectively, for 1975, with 
the number for Japan still rising. Since 
the population of Japan is about half that 
of the United States, it follows that, in 
absolute terms, the United States has 
twice as many people involved in R & D 
as does Japan, a preliminarily comforting 
thought. 

Unfortunately, if we then look at the 
historical record of areas where the 
government portion of R & D expendi- 
tures has been used, we realize that, 
whereas the U.S. government spends 
approximately 64 percent of its R & D 
outlay on defense and space-related 
work, the Japanese government spends 
only 8 percent of its outlay (1, p. 9). 
These figures are approximate, but nev- 
ertheless they present a telling story 
about the magnitude of Japan's R & D 
effort. In terms of actual manpower in 
work not related to defense or space, Ja- 
pan in 1975 had three scientists and engi- 
neers working in R & D for every four in 
the United States. While it is possible to 
cite a few past fallouts from space- and 
defense-related research in the United 
States, we should not overlook the fact 
that Japan has built a powerful R & D 
force aimed directly at commercial mar- 
kets. The potential consequences of this 
strength in terms of overall economic re- 
turns for Japan, both now and in the im- 
mediate future, are apparent and need 
not be reemphasized. 

The second problem relates to the lev- 
el of basic research expenditures in in- 
dustry. Here, the data (1, pp. 69 and 225) 
show a continuous drop since 1967 to the 
extent that, in 1976, the value of all basic 
research in industry, in constant dollars, 
remains approximately the same as that 
in 1960 (Fig. 2). The universities, fortu- 
nately, have fared much better, holding 
their level to approximately the same 
value as that in the 1967 peak year, or 
almost three times that in industry. The 
decline of basic research in industry has, 
unfortunately, come about through elim- 
ination of this type of work in many of 
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The Fluophot's u"ique 
illumination-centering 
device is a viewing screen 
tnat fits into thie nosesiece 
like an obj,ective. 

Nikon's new 

Fluophot does you 
a good turn: 

one fluorescence 
to another at a 

twist of its turret. 

. .. . ....... ; 

With one quick turn of the turret of the 
new Nikon Fluophot research fluores- 
cence microscope you select any of 
four separate built-in modules for ultra- 
violet, violet, blue, or green excitation, 
each with its proper excitation filter, 
corresponding dichroic mirror, and cor- 
rect barrier filter in position. 

While the turret moves, a barrier 
filter is automatically positioned to keep 
stray ultraviolet from reaching your 
eyes. And a single control knob lets you 
switch instantly between reflected light 
and transmitted-light fluorescence. 

Fast and convenient, but Nikon 
goes further. Seconds after you sit 
down at the Nikon Fluophot you have 
its powerful 200W mercury-arc illumi- 
nator focused and centered by its unique 
nosepiece-mounted centering tool. 

The entire epi-fluorescence unit 
of the Nikon Fluophot is built into the 
horizontal arm of the microscope for 
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absolute rigidity. A new high-transmis- 
sion trinocular head delivers bright 
images. An accessory 100W quartz- 
halogen illuminator provides simultane- 
ous or separate transmitted illumination. 
There's a set of superb new Nikon CF 
objectives for any research require- 
ment. And the Fluophot is designed to 
accept a wide range of Nikon photo- 
micrographic accessories. 

Do yourself a good turn. See the 
new Nikon Fluophot. Nikon Inc., Instru- 
ment Division, Ehrenreich Photo-Opti- 
cal Industries, Inc., 623 Stewart Ave., 
Garden City, N.Y. 1 1530; (516) 222-0200. 

Look to Nikon 

Blicken Sie auf Nikon 



flew 

columns 

HPLC 
New short columns with economical 

disposable cartridges and quick 
disconnect fittings for fast replacement 
can save you a bundle of money if 
you do many routine LC separations. 

In any routine analysis when a few 
thousand plates will suffice, you should 
switch to our shortcolumn technique in 
the interests of efficiency and economy. 

New short columns are packed 
with 10 micrometer sorbants of the same 
quality and type used in the longer 
columns. The packed 4.6 mm x 10 cm 
column is disposable. Cartridges 
are connected to the LC system through 
a holder with quick disconnect low 
dead volume fittings. When the column 
is worn out, you simply throw it 
away. Save the holder and put in a new 
cartridge. Costs are about half that of 
standard 25 cm HPLC columns. 

Nine different sorbants covering 
reverse phase, adsorption, polar bonded 
and ion exchange modes of LC are 
available. Sorbants are of the same 
materials used in standard 
HPLC columns. 

More information. 
We invite your inquiry on these new 

Brownlee columns. For a complete 
description write for our new four page 
brochure. Please address Rheodyne, 
Inc., 2809 Tenth Street, Berkeley, CA 
94710. Phone (415) 548-5374. 

RHIODYNE 
THE LC CONNECTION COMPANY 

the small and medium-sized companies, 
where the absence of such skills now 
makes their interaction with universities 
more difficult. This may, therefore, ex- 
clude these companies from participa- 
tion in joint university-industry research 
programs of the type that the National 
Science Foundation is attempting to pro- 
mote (2). Although this trend is the direct 
result of judgments made by the manage- 
ments of these industries (and perhaps 
reflects the view that more short-term 
than long-term investment is desirable at 
this time), the long-term impact of this 
change in policy is extremely detrimental 
to the country as a whole. The com- 
panies that will be able to participate in 
this program are those which need this 
assistance least, as they already have a 
reasonable internal component of basic 
research. Most of these companies will, 
in fact, shy away from the program 
because of its extra administrative bur- 
den. The result can be a generally un- 
favorable response to the program. 

To counteract this unfortunate trend, 
it may be necessary for Congress to pro- 
vide certain tax incentives to industry to 
promote basic research. With a basic re- 
search core reestablished in many of the 
companies that have now abandoned it, 
the hope for a more successful promo- 
tion of joint university-industry research 
programs through the National Science 
Foundation grants may come closer to 
reality. 

MICHAEL M. SHAHIN 

Webster Research Center, 
Xerox Corporation, 
Rochester, New York 14644 
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1. National Science Board, Science Indicators 
1976 (National Science Foundation, Washing- 
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2. "Industry/university cooperative research ac- 
tivity" (Notice No. 72, Office of the Director, 
National Science Foundation, Washington, 
D.C., 29 March 1978). 

Velikovskianism 

One of Anthony F. Aveni's concluding 
statements in his review (20 Jan., p. 288) 
of Scientists Confront Velikovsky (1), a 
collection of papers from a 1974 AAAS 
symposium, is: "As far as Velikovskian- 
ism is concerned it is dead and buried. 
The final nail has been driven." Nothing 
could be further from the truth. 

In its November 1977 issue, which ap- 
peared about the same time as Scientists 
Confront Velikovsky, KRONOS, an in- 
terdisciplinary journal devoted to the in- 
vestigation of Velikovsky's theories, 

presented a very effective answer to the 
criticism in the book. That issue, which 
has been published as a book under the 
title Velikovsky and Establishment Sci- 
ence (KRONOS Press, Glassboro State 
College, Glassboro, N.J.; vi, 144 pp., il- 
lus., $9.95; also available in paperback 
version at $5), contains Velikovsky's 
AAAS address "My challenge to con- 
ventional views in science," rebuttals by 
Velikovsky to the arguments of four of 
his critics at the AAAS meeting, a special 
answer by Velikovsky to ten points 
raised by Carl Sagan, and rebuttals by 
six Velikovsky supporters to criticism 
contained in Scientists Confront Veli- 
kovskv. These articles show that the 
present-day critics of Velikovsky have 
not learned anything from the mistakes 
of those of the 1950 era, some of whom 
were shown not to have read the work 
they were criticizing. 

I was not fortunate enough to attend 
the AAAS Velikovsky symposium. 
However, I did purchase the five cassette 
tapes prepared by the AAAS covering 
the morning and evening sessions of the 
symposium. After listening to them nu- 
merous times, including Velikovsky's re- 
buttals from the floor, I concluded that 
Velikovsky had the better of all argu- 
ments. 

It is my personal opinion that anyone 
considering criticizing Velikovsky's 
work would do well first to read all his 
books carefully. Then he or she should 
read all the pro-Velikovsky writings such 
as those contained in Pensee, KRONOS, 
and SIS Review. I think it is probable 
that, having done so, a critic who is hon- 
est with himself or herself would be 
changed from anti-Velikovsky to pro- 
Velikovsky. 

F. THOMAS LOWREY 

2230 Clairmont Drive, 
Pittsburgh, Pennsylvania 15241 

References 

1. D. Goldsmith, Ed., Scientists Confront Veli- 
kovsky (Cornell Univ. Press, Ithaca, N.Y., 1977). 

... In paragraph two of his review, 
Aveni misrepresents the time scale and 
disarranges the sequence of Veli- 
kovsky's cosmological scenario. Ac- 
cording to Worlds in Collision, Venus 
was not ejected from Jupiter 2500 years 
ago as Aveni states; 2500 years ago 
would have been 166 years after the last 
cosmic catastrophe (-687) proposed by 
Velikovsky.... 

LEWIS M. GREENBERG 

KRONOS, 
Glassboro State College, 
Glassboro, New Jersey 08028 
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GUARANTED 

and one free- 
teddy bear 

When we say this Model 625 PRECISION Oven is uniform at 100?C 
0 O.50C we mean throughout the entire cavity! 
Uniformity is confused in some specifications with thernostat sen- 

sitivity or a one-spot temperature check. 
Not so with Precision. We employ twelve iron/constantan thermo- 

couples suspended throughout the chamber. We test in accordance 
with ASTM E145. When we say ?0.90C at 2000C, we mean the exact 
temperature difference in the air currents through the entire working 
chamber. 

If that sounds fanatic, it's because we believe that precision is what 
makes a room a lab. To be scientific is to be precise. 

Measure the holes. Even the diffuser holes in our ovens are an ex- 
clusive arrangement of graduated orifices to promote even, horizontal 
delivery based on pressure differentials within the duct system. 

Free lab bear. The teddy bear is to remind you that buying lab 
appliances is not much different than buying 
home appliances-it doesn't make much sense 
to stint on something you want to operate re- 
liably for many years. 

The teddy may also comfort you until you 
get your PRECISION oven with guaranteed ?C. 
For our new catalog, write GCA/Precision 
Scientific Group, 3737 West Cortland Street, 
Chicago, Illinois 60647. 

CONSTANT ?C TAKES 

PIIECl S I 011TM 
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Every year, U. S. motorists wear off nearly a 
billion kilograms of tire tread. Where does it all 
go? Do the emissions contribute to air pollution? 

Scientists here at the General Mlotors 
Research Laboratonres were more than just cur- 
ous. So, m 1972, RCA.D & RE 

they started a pro- 7Vc 

gram to deternmie: - 

The amount of tread I' I_ 

that comes off as 
gas and as solid - 

CC_-LECTO P. A\ALy XOS 
matter. What gases C, V' TE 'iAL A 

are involved. And 
what happens to the solids. 

For this research, thev had to design and 
build a special facilitv with an air-tight chamber. 
The facility allowed them to duplicate both front 
and rear tire wear under a wide range of driving 
conditions, and to collect all the wear products 
for analvs is. 

LABORATORY MEASUREMENTS What the 
L 0did 
'G,,' r -:1 study. reveal? On 

'4 -~ the average, large 
6^ , - (nonairborne) par- 

ticles accounted 
for about 94%c of 

[ LI: -- - - ' total tread xvear. 
Airborne particles, 

less than 5%. And gases, mostly lhydrocarbon, a 
negligible c1%. 

The particle results correlated with mea- 
surements of soil and air samplings taken along 
the San Gabriel River Freeway in Norwalk, 
California. (It was not feasible to measure gas- 
eous hydrocarbons from tires at the road site.) 

As for the disappeang act, outdoor mea- 
surements shed light on that too. The California 
study slhowed that the bulk of the tire 
debnrs lies within a five-meter strip next to the 
pavement edge. 

All of which thus far suggests that tires play 
only a minor role in the air pollution picture. 

Automotive emissions research . . . from 
tailpipes to tires . . . the continuing quest for 
better ways to understand and control the factors 
affecting our environment. 

Jf you have a Ph.D. in engineering, phlysical, 
mathzemzatical or biomiaedical sciences, per/taps youi 
can mvake inmportant contribuitions at Genleral 
MIotors Research Laboratories. Wle invite you to 
ch1eck a numsber of cufrrent openings on2 ouer re- 
search1 staff by wJriting GM1R Personnel, Dept. 11a. 
An Equal Opportunzity Em7ployer. 

]~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . . ..:.. .... 

dsapeain &t.. 

~~~~~~~~~~ ~~~~~~~~General Motors 
Research Laboratories 
Warren, Michigan 48090 
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THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- 
filiated. 
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Scientists and World Needs 
Scientists have a long tradition of international cooperation. Initially their 

interaction was based on admiration for scientific contributions. With time 
the intensity and scope of interaction have increased. Air travel and the 
telephone have multiplied the opportunities for meaningful contacts, mutual 
respect, and friendships. In consequence scientists have tended to be un- 
usually internationally minded. 

Until the last decade cooperation among scientists was focused strongly 
on fostering science. But now substantial emphasis is being directed toward 
important world problems. In seeking to be helpful in meeting human needs 
elsewhere, scientists have discovered that the practical problems are com- 
plex and difficult; quick solutions are enormously costly. The world's scien- 
tists possess a substantial fraction of relevant intellectual capacity; they 
have very little control of funds. 

Under such circumstances, it would be easy to become frustrated. But 
this has not happened; rather the tempo of organized efforts has increased, 
stimulated in part by the forthcoming United Nations Conference on Science 
and Technology for Development. But activities by scientists will go on long 
after the meeting at Vienna in August 1979. 

An important focus of the continuing efforts will be the International Sci- 
entific Unions. One example of activities involves the International Union 
of Pure and Applied Chemistry (IUPAC). Its activities are carried out by 
1500 experts from 43 member countries who cover the spectrum of chemis- 
try-related sciences and technologies. For most of its 59 years of existence 
the Union devoted its efforts to the regulation of atomic weights, chemical 
nomenclature and symbolization, analytical procedures, and standard meth- 
ods of assay. 

But IUPAC has recognized that though such activities are useful they are 
not enough, and it has created a mechanism designed to aid in identifying 
and solving problems of chemistry having direct impact on human needs. 
The effort bears the title Chemical Research Applied to World Needs 
(CHEMRAWN). IUPAC's initial enterprise under CHEMRAWN is a first 
World Conference on Future Sources of Organic Raw Materials. This major 
conference will discuss alternatives to petroleum as future sources of chem- 
icals and chemical feedstocks. The conference, to be held in Toronto from 
10 through 13 July 1978, will be attended by world leaders from government, 
industry, and academia. They will seek to define those factors that will de- 
termine the sources of organic raw materials at the end of this century. 

Another example of effort by the scientific unions is an activity spear- 
headed by the umbrella organization for all of them-the International 
Council of Scientific Unions (ICSU). Through ICSU initiative, a number of 
nongovernmental organizations including those of engineers and social sci- 
entists will host a symposium in Singapore during late January 1979 that will 
involve participants from many countries. Objectives of the meeting include 
identification of substantive inputs into the U.N. Conference on Science 
and Technology for Development. Of more lasting consequence is explora- 
tion of institutional and other innovations which would enlarge the opportu- 
nities for scientists and engineers to participate in future years in the im- 
provement of the human condition. One of the important objectives of the 
symposium is to illuminate the basic conditions necessary for the assimila- 
tion of science and technology into developing countries in a manner which 
significantly contributes to the development process. The symposium will 
explore such questions as "How can a systematic approach be made coun- 
try by country to selection of technology relevant to it?" Such an approach 
is required because the various nations differ greatly in educational levels, 
technological know-how, internal markets, natural resources, financial 
strengths, managerial talents, and political climates. 

Scientists cannot do everything, but if they select limited and doable ob- 
jectives, they can make a meaningful difference- PHILIP H. ABELSON 
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Research Microscope 

The Optiphot is available with acces- 
sories for phase contrast, dual observa- 
tion, incident-light fluorescence and 
darkfield, and Nomarski differential in- 
terference contrast (transmitted and re- 
flected) microscopy. The CF objectives 
and eyepieces employ extra-low dis- 
persion glass and integrated multilayer 
coatings and they are free of chromatic 
aberration across the entire field of view. 
The Siedentopf body tubes adjust to as- 
sure constant length and they are in- 
clined 30 degrees from the horizontal for 
comfort. The nosepiece accommodates 
five objectives. The Koehler illumination 
system covers all magnification ranges 
without change. Nikon. Circle 707. 

Liquid Chromatography Column 

The Partisil-5 is a reversed-phase 
accessory for high-performance liquid 
chromatography. It is fully silanized; oc- 
tadecylsilane (C18) groups are bonded 
(Si-O-Si) to a silica gel matrix in which 
particles vary in size by ?0.5 microme- 
ter. The column is guaranteed efficient at 
45,000 plates per meter. It is available in 
analytical form at 4.6 millimeters inside 
diameter by 250 millimeters long and 
may be equipped with any of several end 
fittings for use with any liquid chromato- 
graph. Whatman. Circle 708. 

Cytometry System 

The Cytofluorograf System 50 offers 
analysis and sorting of cells. It contains 
two lasers, four detectors, and 12 distinct 
modes of measurement. There are two 
bidimensional regions for selection of 

Newly offered instrumentation, apparatus, and 
laboratory materials of interest to researchers in all 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is 
given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by 
Science or AAAS is not implied. Additional infor- 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number 
on the Readers' Service Card (on pages 1326A and 
1422G) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER 

subpopulations for sorting, differential 
counting, and frequency distribution. The 
helium-neon laser measures scatter and 
an argon laser measures fluorescence. 
The detectors measure pulse height, 
pulse area, and pulse width. Correlation 
of these measurements yields morpho- 
logic information from the output of the 
four detectors. Ortho Instruments. 
Circle 709. 

Fraction Collector 

The Fractomette Alpha 200 offers 
push-button selection of modes of collec- 
tion including time, drop, or volume. Op- 
tions include stainless steel trays, elec- 
trolyte bulb, connecting leads, and 
mounting hardware. The compact design 
accommodates up to 200 tubes per rack 
and the design permits easy removal and 
replacement of entire racks. The collec- 
tor is operated by a single motor and the 
entire device is compact enough to be 
operated in a commercial refrigerator if 
desired. Buchler Instruments. Circle 
710. 

Laboratory Work Stations 

The Hydrovoid atmosphere control 
system provides a dry or special inert at- 
mosphere and the Microvoid dust hood 
removes airborne contaminants. The 
systems are modular and may be con- 
nected in series to control the atmo- 
sphere at specific sites in the laboratory. 
Systems may be designed to include 
clean chambers, storage cabinets, and 
accessories such as filters, dry box 
gloves and sleeves, and entry and scope 
ports. Air Control. Circle 711. 

Serum Iron Analyzer 

The FerroChem model 3050 measures 
iron in serum and total iron-binding ca- 
pacity. Results for each determination 
are displayed in 60 seconds. In the analy- 
sis of total iron-binding capacity, a 50- to 

100-microliter sample requires a 5-min- 
ute ion-exchange process for measure- 
ment. Serum iron determination requires 
only 10 to 100 microliters of serum. Cali- 
bration is simple with an inorganic iron 
standard or commercially available ref- 
erence sera and a blank control. Prepara- 
tive chemistry is minimized or eliminat- 
ed and the electrochemical method em- 
ployed is very sensitive and precise. 
Environmental Sciences Associates. 
Circle 712. 

Tissue Sectioner 

The Vibratome will section most fresh 
animal or plant tissue without freezing or 
embedding. A vibrating blade distributes 
cutting force evenly laterally. The oper- 
ator controls blade vibration, feed rate, 
the specimen vise, cutting angle, and 
thickness of section. The device will 
slice as thin as 10 micrometers. The 
blade angle is adjustable from 1 to 50 de- 
grees. A fluid bath lubricates the blade, 
prevents build up of heat, and allows 
easy retrieval of cut sections. Blades are 
disposable and easy to change. Operator 
selects the type of fluid for the bath. Ox- 
ford Laboratories. Circle 713. 

Literature 

Water-Testing Reagents are listed for 
all tests specified in sections 300 and 400 
of the latest APHA Standard Methods 
handbook. Hellige. Circle 714. 

Thin Layer Chromatography de- 
scribes plates with a spotting guide and 
metric Rf scale to eliminate overlays and 
templates. Analtech. Circle 715. 

High Performance Liquid Chromato- 
graph is devoted to the series 2000 mod- 
ular unit for analysis and certain prepara- 
tive applications. Instrumentation Spe- 
cialties (ISCO). Circle 716. 

Scientific Glassware catalogs a com- 
plete line of apparatus and includes 
graph paper on which a researcher might 
describe a piece to be custom made for 
any special application. Lab Crest Scien- 
tific Glass. Circle 717. 

Column Air Bath Oven features the 
LC-100 module for any liquid chromato- 
graph. Perkin-Elmer. Circle 718. 

Spectrophotometer describes the 
model 380 for research measurement of 
linear absorbance, concentration or 
transmittance. Turner Associates. Circle 
719. 

Water- Testing Apparatus includes the 
black BOD bottle and a new grab sam- 
pler for collecting effluent samples. 
Wheaton Scientific. Circle 720. 
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Pharmacia Dual Path Monitor UV-2 
has a unique flow cell with two optical path-lengths for new versatility in UV-monitoring. 

* Monitor absorbance quantitatively up to 
20 OD units full scale with a sensitivity 
of 0.005 OD units full scale at the same 
time, in the same run. 

* Monitor at 254 nm and/or 280 nm with 
two completely independent measuring 
systems. 

The Dual Path Monitor UV-2 has all the 
other features you expect of a high per- 
formance monitor: stability, cold room 
operation convenience and compact de- 
sign. For less-demanding applications you 
can choose the Pharmacia Single Path 
Monitor UV-1 with a choice of 3 mm or 
10 mm flow cell and operation at 254 nm 
or 280 nm. 

Find out more about the practical advantages of column monitoring with the UV-2 and 
UV-1 Monitors. Ask about the Pharmacia Recorders too. 

Phannacba Fine Chemicals 
Division of Pharmacia, Inc. e Pharmacia 
Piscataway, New Jersey 08854 * 
Phone (201)469-1222 FFine Chemicals 
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The New IgG 
Adsorbing Agent 
* 1 0 minute incubation 
* Separates antibody- antigen complex from free anti- 

gen (RIA) 
* eliminates double antibody 
* highly specific for IgG 
* lyophilized 
* long term storage life 
IgGsorb, New England Enzyme Center's new IgG 
Adsorbing Agent simplifies the separation of antibody 
complexed antigen from free antigen - eliminates 
double antibody procedures and reduces incubation 
time from several hours to minutes. IgGsorb is Protein 
A, fixed to the wall of inactivated, lyophilized 
staphylococcus aureus cells. It specifically binds the 
FC portion of IgG antibody, separating it from the 
solution and eliminating long incubations where 
double antibody processes are usually required. 
IgGsorb is particularly useful in performing RIA 
separation of antibody complexes from uncomplexed 
antigen. IgGsorb binds rapidly in about ten minutes 
and separates easily by centrifugation or filtration. 
With a long storage life, IgGsorb has almost universal 
use, and in some cases can replace charcoal and other 
cumbersome RIA separation methods. 

ORDER DIRECT 

Order Code: IGSL 

(reconstitutes to a 100% cell suspension) 
100ml vial $ 80.00 
Ten-1 Oml vials $115 00 
One-10rn-I vial $ 19.00 

e ~the enzyme 
t ~center Inc. 

_ ~~~33 Harrison Avenue.Boston. MA 02l111 
~~~~~~~~~Tel. (617) 482-7123 
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NEW for immunodiagnostic research 
applications in virology, microbiology, parasitology, and immunology: 

FlAX~~TM 

* Sensitive. Ideal for im'munodiagnostic work. 
* Surface technique. Allows the use of solid phase separation 

with FIAXTM/StiQTM Samplers. 
* Innovative design. Patented design features provide stability, 

minimize photobleaching, and give high reproducibility. 

Here are recent papers on the application of FlAXTM/ StiQTM p rocedures: 

R. Hart, A. Krezlewicz and D. Madden, "Use of a New Fluorescent 
Immunoassay System for Detection of Cytomegalovirus and Herpes 
Antibodies" (,Paper delivered at the AAI Meeting, Atlanta, GA, June 1978). 
D. D'Arcangelis and R. Deibel, "Experience with a Quantitative Assay of 
Rubella Antibody by a Single-Serum-Dilution Indirect Immunofluorescence 
(IF) Test" (Paper delivered at the ASM Meeting, Las Vegas, NV, 
May 1978). 
P. Stiffler and L. Yang, "Comparison of FIAXTM system with Immuno- 
fluorescent Antibody (IFA) Technique for Detection of Anti-Nuclear 
Antibodies. in Hujman Serum" (Paper delivered at the ASM Meeting, 

Fo dtis onti 

DI ~~~~~~~~~~~~~~~~~~0 255 Walshi A veu 
d 

Sat Clra CA 9505 

Front~~~hne(08 4924 Su f c Olutsdaiorniam80-58-96 
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Free Lab-Line cataiog 
Two hundred pages of everytniing you need to 
know about Lab-Line products. first in nstr- 
ments serving science, industry. researcn arnd 
education since 1908. Send for yoLur personal 
copy today. It's free' Write. pfione or use the read- 
er service card. Lab-Line Instruments. Inc.. Lab-Line 

Plaza. 
; - ,, MMeIrose Park, 

Illinois 60160. 
* ~~~Phone 

312-345-7400. 

11 11~~~~~91 

Lab-Lin n asal 
Circle No. 225 or Recoders' Service Cord 

For the study of e, 

glycoprotein biosynthetic 
mechanisms. 
Uridine diphosphate 2-deoxyglucose, 
[deoxyg/ucose-1-l4C]- 
40-6OmCi/mmol Send for new 
Ethanol:water. 7:3. in dry ice. Carbohydrates 
NEC-724 5/0Ci 25/iCi Brochure. 

*@| New England Nuclear 
549 Albany Street. Boston Mass 02118 
Call toll-free: 800-225-1572 
(in Massachusetts anc International: 617-482-9595) 

NEN Chericals GmbH. Dreleich. W. Germany: NEN Canada Ltd.. Lachine. Quebec 

Iircie No. 233 on Readers Service Card 

specialist. 
Repeat orders for our series MKK lab microscopes 
are the best proof of satisfaction. 
Unitron laboratory microscopes are available in comfortably 
inclined monocular, binoculJar, or trinocular models. 

For fatigue-free operation, mechanical stage controls, as 
well as coarse and fine focus, are located convenienth. 
Body tubes can be rotated 360 for conven- 
tional or reverse position viewing. 

Unless you have special requirements, there 
aren't any extra accessories to 
worry about. Unitron lab micro- 
scopes come fully equipped with 
buitt-in variable-intensity illumi- 
nators. And a full set of parfocal 
coated achromatic objectives. The 40x 
and lOOx are spring-loaded to pre- 
vent accidental damage. The 
eyepieces are lOx widefield. 

Ask for information about 
Unitron's lab specialist. 

Unitron Instruments, Inc. 
101 Crossways Park West 
Woodbury, NY A 1 797, U.S.A. 
Telephone (516) 364-8046 

U/Il T9ON The value line 

Sub. of Ehrenreich Photo-Optical Industries. Inc. 

Circle No. 200 on Readers Service Card 



BOOKS RECEIVED 

(Continued from page 1378) 

D. Cooper and Delbert H. Dayton, Eds. Ra- 
ven, New York, 1977. xiv, 306 pp., illus. $25. 
A Monograph of the National Institute of 
Child Health and Human Development. 

Doing Psychology Experiments. David W. 
Martin. Brooks/Cole, Monterey, Calif., 1977. 
x, 198 pp., illus. Paper, $6.95. 

Drug Disposition during Development. Paolo 
Lucio Morselli, Ed. Spectrum, New York, 
1977 (distributor, Halsted [Wiley], New 
York). xviii, 490 pp., illus. $40. Monographs 
in Pharmacology and Physiology, vol. 2. 

Electronic Devices and Circuit Theory. Rob- 
ert Boylestad and Louis Nashelsky. Prentice- 
Hall, Englewood Cliffs, N.J., ed. 2, 1978. 
xviii, 702 pp., illus. $17.95. 

Energy and the Atmosphere. A Physical- 
Chemical Approach. Ian M. Campbell. Wiley, 
New York, 1977. x, 398 pp., illus. Cloth, 
$35.95; paper, $14.50. 

Estrangement, Alienation and Exploitation. 
A Sociological Approach to Historical Materi- 
alism. John Torrance. Columbia University 
Press, New York, 1977. xvi, 374 pp. $22.50. 

Ethnic Medicine in the Southwest. Edward 
H. Spicer, Ed. University of Arizona Press, 
Tucson, 1977. viii, 292 pp. Cloth, $16.50; pa- 
per, $6.95. 

Experimental Approach to Electrochemis- 
try. N. J. Selley. Halsted (Wiley), New York, 
1977. viii, 212 pp., illus. $19.75. 

Final Environmental Impact Statement on 
NIH Guidelines for Research Involving Re- 
combinant DNA Molecules. National Institutes 
of Health, Bethesda, Md., 1977 (available 
from the Superintendent of Documents, 
Washington, D.C.). Two parts. x, 138 pp. + 
appendixes. Paper, $9.75. 

Functional Electrical Stimulation. Appli- 
cations in Neural Prostheses. Papers from a 
workshop, Pomona, Calif., May 1976. F. Ter- 
ry Hambrecht and James B. Reswick, Eds. 
Dekker, New York, 1977. xviii, 544 pp., illus. 
$45. Biomedical Engineering and Instrumen- 
tation Series, vol. 3. 

The Game of Science. Garvin McCain and 
Erwin M. Segal. Brooks/Cole, Monterey, Cal- 
if., ed. 3, 1977. viii, 184 pp., illus. Paper, 
$4.95. 

Geothermal World Directory. 1977/78 Edi- 
tion. Geothermal World Publications, Re- 
seda, Calif., 1977. 384 pp. $40. 

The Golden Cage. The Enigma of Anorexia 
Nervosa. Hilde Bruch. Harvard University 
Press, Cambridge, Mass., 1978. xvi, 150 pp. 
$8.95. 

Histological Typing of Testis Tumours. F. K. 
Mostofi in collaboration with L. H. Sobin. 
World Health Organization, Geneva, 1977 
(U.S. distributor, WHO Publications Centre 
USA, Albany, N.Y.). 40 pp. + plates. $36. In- 
ternational Histological Classification of Tu- 
mours, No. 16. 

Historia de la Etnologia: Tylor y los Profes- 
ionales Britanicos. Angel Palerm. Centro de 
Investigaciones Superiores, Tlalpan, Mexico, 
1977. 174 pp. Paper, $4.30. 

How Industrial Societies Use Energy. A 
Comparative Analysis. Joel Darmstadter, Joy 
Dunkerley, and Jack Alterman. Published for 
Resources for the Future by Johns Hopkins 
University Press, Baltimore, 1978. xviii, 282 
pp. $16.95. 

Idiopathic Urinary Bladder Stone Disease. 
Papers from a conference. Robert Van Reen, 
Ed. National Institutes of Health, Bethesda, 

Md., 1977 (available from the Superintendent 
of Documents, Washington, D.C.). xvi, 370 
pp., illus. $7. Fogarty International Center 
Proceedings No. 37. 

Inferential Statistics for Geographers. G. B. 
Norcliffe. Halsted (Wiley), New York, 1977. 
272 pp., illus. $19.50. 

Inflammation and Antiinflammatories. 
Edoardo Arrigoni-Martelli. Spectrum, New 
York, 1977 (distributor, Halsted [Wiley], New 
York). xiv, 344 pp., illus. $30. 

Interdependence. An Interdisciplinary 
Study. Archie J. Bahm, Ed. World Books, Al- 
buquerque, N.M., 1977. iv, 132 pp. Paper, 
$9.95. 

International Microcomputers/Mincomput- 

erstMicroprocessors '77. Proceedings of a con- 
ference, Geneva, May 1977. IPC Science and 
Technology Press, Guildford, Surrey, Eng- 
land, 1977. viii, 368 pp., illus. $42. 

Die langfristige Entwicklung von Spat- 
schizophrenien. Zugleich ein Beitrag zum 
langen Verlauf von Wahnbildungen der Le- 
bensmitte. Eberhard Gabriel. Karger, Basel, 
1978. xii, 144 pp. DM 79. Bibliotheca Psychi- 
atrica, No. 156. 

Legal and Scientific Uncertainties of Weath- 
er Modification. Proceedings of a symposium, 
Durham, N.C., Mar. 1976. William A. Thom- 
as, Ed. Duke University Press, Durham, 
N.C., 1977. viii, 156 pp. $9.75. 

The Life of William Carmichael M'Intosh, 
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RIN introduces 

a new pH electrode 

that won't get thirsty! 
How about a combination pH 

electrode that's more convenient to 
use because you don't have to fill 
it-that you don't have to worry 
about breaking-a rugged elec- 
trode that will cost you less than 
you're now paying. 

This electrode never needs to be 
filled with KCI-it comes with a life- 
time charge of gelled electrolyte. 

ORION's model 91-05 electrode 
just won't break in normal 
laboratory use-it has a tough 
epoxy outer body that protects the 
glass sensing element from 
damage. 

You'll get the stable, drift-free 

readings you'd expect from the 
more expensive all-glass combina- 
tion pH electrodes-but at a $36 
each list price. (If your facility buys 
electrodes in quantity, the list price 
drops to $30.60 each, in cases of 24 
electrodes.) 

The model 91-05 combination pH 
electrode comes with a 30-inch 
long cable terminated with a stan- 
dard U.S. connector that fits 
ORION, Corning, and Beckman pH 
meters. It's available off-the-shelf 
from most leading laboratory supply 

distributors. 

ORION RESEARCH 
380 Putnam Ave., Cambridge, MA 02139 (800) 225-1480 
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The est pipett 
is only as 

good as its tip 
UNRELIABLE TIP 

If your tip looks like this, you'd better ques- 
tion your sampling results. Flash in the tip's 
orifice retains fluid, inhibits proper liquid 
flow, and increases carry-over levels from 
sample to sample. 

RELIABLE TIP 

A clean orifice with no flash to trap fluid or 
obstruct proper flo w -all tips should look like 
this. But only Rainin tips do. Our unique 
molding process maintains the non-wettable 
properties of polypropylene and provides tip- 
to-tip consistency. 

Accuracy. It starts when the tip touches the sample. Do you dare 
put one of your disposable tips under a microscope and see what 
may be influencing your results? 

After you've examined your tip under the microscope, exam- 
ine ours. Write for free samples or phone toll free 1-800-225-4590. 
Ask for our catalog with tip selection guide. 
*Unretouched photographs of tips selected randomly and photographed under identical conditions. (Zeiss 
Stereomicroscope, Polaroid 665 film, 32X, 25 sec. exp.) 

Replacement tips available for Gilson Pipetman', Eppendorf*, Oxford@, MLA', Finn@, and 
Sherwood@. 

Accuracy Starts Here h IB'^AJN! 

94 Lincoln St. Brighton, MA 02135 
Circle No. 230 on Readers' Service Card (617) 787-5050 

See us at the Washington International Exposition and Symposium 
in Washington, DC August 7-9 Booth #164. 

M.D., F.R.S., of St. Andrews, 1838-1931. A 
Pioneer in Marine Biology. A. E. Gunther. 
Published for University of St. Andrews by 
Scottish Academic Press, Edinburgh, 1977. 
214 pp. + plates. Paper, ?5. 

Living New World Monkeys (Platyrrhini) 
with an Introduction to Primates. Vol. 1. Phil- 
ip Hershkovitz. University of Chicago Press, 
Chicago, 1977. xiv, 1118 pp., illus. + plates. 
$80. 

Locational Analysis in Human Geography. 
Peter Haggett, Andrew D. Cliff, and Allan 
Frey. Halsted (Wiley), New York, ed. 2, 
1977. xiv, 606 pp., illus. Cloth, $45; paper (in 
two volumes), $10.75 and $16.75. 

Minorities in Science. The Challenge for 
Change in Biomedicine. Proceedings of a 
AAAS conference, Boston, Feb. 1976. Vijaya 
L. Melnick and Franklin D. Hamilton, Eds. 
Plenum, New York, 1977. xxiv, 296 pp. 
Cloth, $19.95; paper, $6.95. 

Myoglobin. Papers from a meeting, Brus- 
sels, May 1976. A. G. Schneck and C. Van- 
decasserie, Eds. Editions de l'Universite de 
Bruxelles, Brussels, 1977. xiv, 210 pp., illus. 
Paper, 540 BF. 

Neural Modeling. Electrical Signal Process- 
ing in the Nervous System. Ronald J. Mac- 
Gregor and Edwin R. Lewis. Plenum, New 
York, 1977. xiv, 414 pp., illus. $25. 

Nonparametric Methods in Communica- 
tions. P. Papantoni-Kazakos and Dimitri Ka- 
zakos, Eds. Dekker, New York, 1977. viii, 
294 pp. $25. Electrical Engineering and Elec- 
tronics, 2. 

Our Restless Earth. The Geologic Regions 
of Tennessee. Edward T. Luther. University 
of Tennessee Press, Knoxville, 1977. xii, 94 
pp., illus. Paper, $3.50. Tennessee Three Star 
Books. 

Paleontology and Plate Tectonics with Spe- 
cial Reference to the History of the Atlantic 
Ocean. Proceedings of a symposium, Law- 
rence, Kan., Aug. 1977. Robert M. West, Ed. 
Milwaukee Public Museum, Milwaukee, 
1977. vi, 110 pp., illus. Paper, $3.50. Milwau- 
kee Public Museum Special Publications in 
Biology and Geology, No. 2. 

Pharmacology of Steroid Contraceptive 
Drugs. S. Garattini and H. W. Berendes, Eds. 
Raven, New York, 1977. xvi, 376 pp., illus. 
$28. Monographs of the Mario Negri Institute 
for Pharmacological Research, Milan. 

The Physicists. The History of a Scientific 
Community in Modern America. Daniel J. 
Kevles. Knopf, New York, 1978. xiv, 496 pp. 
$15.95. 

Platelets and Thrombosis. D. C. B. Mills 
and F. I. Pareti, Eds. Academic Press, New 
York, 1977. vi, 190 pp., illus. $13.25. Pro- 
ceedings of the Serono Symposia, vol. 10. 

Population Policy and Ethics. The American 
Experience. Robert M. Veatch, Ed. Irving- 
ton, New York, and Halsted (Wiley), New 
York, 1977. vi, 502 pp. $27.50. 

A Primer on Disciplined Programming Using 
PL/I, PL/CS, and PL/CT. Richard Conway 
with contributions by Robert Constable, Da- 
vid Gries, and Charles G. Moore III. Win- 
throp (Prentice-Hall), Cambridge, Mass., 
1978. xii, 420 pp. Paper, $9.95. Winthrop 
Computer Systems Series. 

Problems of Clinical Pharmacology in Ther- 
apeutic Research: Phase I. Proceedings of a 
symposium, Tokyo, July 1976. H. P. Kuem- 
merle, T. K. Shibuya, and E. Kimura, Eds. 
Urban & Schwarzenberg, Baltimore, 1977. 
xii, 420 pp., illus. Paper, $28.50. Advances in 
Clinical Pharmacology, vol. 13. 

Production Ecology of Ants and Termites. 
M. V. Brian, Ed. Cambridge University 
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