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Revco products are designed, engineered the most out of - and into - your freezer. Whatever 
and built to offer the maximum ULTra-Low? the demands of industry, science, medicine and 
temperature storage in the minimum of floor space. research, Revco meets the challenge. And it's 
But more than that, Revco's CS (Inventory been that way for nearly 40 years. 
Control Systems) adapts all Revco units, present Choose from the widest variety of freezers 
or new, to your specific storage requirements. that will satisfy your particular needs - upright and 
Whether it's stacks and racks for uprights and chest freezers with capacities of 3 cu. ft. to 24 cu. 
chests or field installable racks and baskets and ft. and temperature ranges of -35 0C. to -1000C. 
baskets on rails - Revco delivers. Make your next purchase a real investment with 

To see how easy it is to maximize your Revco ULTra-Low? temperature equipment and a 
storage capability call your nearest Revco dealer Revco Inventory Control System. 
or write us direct for details on how best to get Revcos versatility - a standard for the 

industry. 

For additional information and a copy of our new, 
full-color catalog, contact: curtin-Matheson, 

Fisher Scientific, Scientific Products, vw Scientific. The world's leader in ULTra-Low? temperature equipment. In canada: can lab, Fisher Scientific, Ingram & Bell. 

RE VCOS INC. 1100 Memorial Drive, West Columbia, S.C. 29169 
Ij 803/796-1700 TWX: 810-666-2130 Cable; Revco 
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Cut density gradient spin time 
with a Sorvall? RC-5 centrifuge 
and new SS-90 vertical rotor. 

The Sorvall? RC-5 refrigerated means the particle must travel control systems, direct reading 
superspeed centrifuge with an only the width of the tube, not the tachometer and temperature 
Automatic Rate Controller is ideal length. It also improves resolution gauge, and an instrument panel 
for density gradient work. The soft by increasing the surface area and with convenient push-button con- 
start and soft stop characteristics reducing the depth of the starting trols. And it accepts RC-2B as well 
of the ARC prevent mixing of the zone. In fact, the K factor calcu- as RC-5 rotors. It is built with the 
gradient at speeds between 0 and lated for the ultracentrifuge swing- high quality and attention to detail 
1,000 rpm. ing bucket rotor of comparable that have been characteristic of 

With this feature and the new volume is 265, while the K factor Sorvall? centrifuges for years. 
Sorvall? SS-90 vertical rotor, the for the SS-90 vertical rotor is 210. For more information on the 
RC-5 provides high resolution with And since the SS-90 holds 8 tubes Soivall? RC-5 centrifuge, just write 
reduced spin times. The rotor instead of 6, you can spin more DuPont Instruments, Biomedical 
holds the tube at a fixed angle of total volume. Division, Room 35935, Wilming- 
0 while the gradient reorients The Sorvall(R RC-5 also features ton, DE 19898. 
from horizontal to vertical. This solid state speed and temperature 

Du Pont Instruments 
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MATERIALS ELECTRON ICS 
New realities in the world of Despite the range of phenomena 
materials are rapidly changing the shaping that have been discovered through 
way we live, now and in the future. electronics research, most of 
In MATERIALS: RENEWABLE the us are not prepared to take full 
AND NONRENEWABLE advantage of the electronic ad- 
RESOURCES, some of the 
country's foremost authorities take future vances that already are available or are soon to come. Helping 
a probing look at these realities, 
exploring national policy implica- of our you to avoid future shock - and be ready for the prospect that 
tions, energy constraints, environ- world electronics technology increasingly 
mental concerns about materials will govern the way we work, 
production and use, perspectives in play, and interact with the world 

- the prospects for "It is Clear that the 
economic prosperity and 1"14F KIIA1 capability of some elec- 
perhaps for peace in com- IIIL *IW tronic devices. ..is de- 
ing decades will depend IIEE veloping more rapidly 
on how the world adjusts  than applications can 
to new constraints and IIW jItIII be conceived of and 
new expectations.. ." introduced." 

from the Introduction from the Introduction 

needs and supplies, high around us-isa major goal of 
technology materials, and renewa- ELECTRONICS: THE CONTINU- 
ble and reusable resources. The two ING REVOLUTION. This 
result is rare and refreshing - a new important new addition to the 
detailed study that not only AAAS compendium series ex- 
identifies critical problems but also IIIHnJIa plores the past, present, and 
presents the authors' consensus future role of electronics in such 
that, in principle, these problems fror'n diverse areas as banking, medi- 
are solvable. This is a vital collec- cine, communications, education, 
tion of papers for anyone interested defense, employment, and more. 
in materials research, production, Far,' Be ready for tomorrow-order 
supply, or use. your copy of ELECTRONICS today. 

Retail $10.00 casebound, Retail $1295 casebound, 
$4.00 paperbound; $4.95 paperbound; 

AAAS Member AAAS Member 
$9.00 casebound, $11.95 casebound, 
$3.75 paperbound $445 paperbound 

Send your order to 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, N.W., Department D 

Washington, D.C. 20005 

E LECTRON ICS 

LI casebound ($12.95 retail; $11.95 AAAS member) Lii paperbound ($4.95 retail; $4.45 AAAS member) 

MATERIALS 

II casebound ($10.00 retail; $9.00 AAA5 member) Lii paperbound ($4.00 retail; $3.75 AAA5 member) 

LI Check enclosed (payable to AAAS) LI Please bill me 

Remittance must accompany member orders. Please allow 6-S weeks for delivery. 

Name ___________________________________________________________________________________ 
Series and bulk 

order information Address______________________________________________________________________ 
available on request 

City State Zip 
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HP 9830A/B* USERS. 
You're closer to the 

world's best desk top computer 
than you think! 

By adding INFOTEK's NEW! The FD-305 low cost Slave Drive 
field proven accessories, for the FD-30A. Multiple slaves can be 
your 9830A/B will out- -- - - -- - -- - - --.--- used with a single FD-30Aso you can 
perform any other general increase on-line capacity in blocks of 
purpose desk top system. 305K bytes. Also, the FD-305 provides 
Completely compatible one minute disk duplication under 
with all 9830A/B conven- program control or stand-alone. 
tions, our units give your NEW! BP-30 automatic buffered print- 
system a combination of ---- - - - - - - ing. Your 30 will continue program 
speed and versatility , - - execution while driving a printer as a 
superior to any other desk background task under interrupt control. 
top computer... any make.. 
any model. - Save $2,100 
The cost is a fraction of what -.. - - - - - - , In our Word Processing Package 
you'd pay for any other approach  -- you get the EM-30, FD-30A, 
offering similar capabilities. - - . FAST BASIC I and III ROMS 

- and the CP-30, including software, for a special 32,192-Byte Memory package price of $10,850. 
Where more memory is important, the 
user area may be increased to 32K bytes Other 9830A/B 
with our EM-30. . . the first and only Accessory Equipment 
16,096-word memory for the 9830A/B! HP 9830A/B with the Infotek FD-30 Mass Memory RS-30 High Speed RS 232C Interface. 
Compared to newly introduced models 
equipped with commonly used ROM Floppy Disk Memory Provides seven crystal controlled Baud 
options, the 9830A/B with the EM-30 
provides 8,192 bytes more user memory. System rates from 150 to 9600/sec. 
A truly significant increase in capacity! The FD-30A provides 305K bytes of TC-30 Real Time Clock. Provides time 

on-line data that can be searched 50 in 10-millisecond increments, is set or 
With the 9830A/B, the EM-30 provides times faster than your present cassette read via the OUTPUT and ENTER 
2,048 more bytes of memory, is statements. 
priced right, and is fully warranted system. Data throughput is actually 
for a year. four times faster than the 9880A/B LP-30 Heavy Duty Line Printer. A 200 

Mass Memory. Best of all, no software line-per-minute, 132-column printer 
FAST BASIC ROMS modifications are required since the (128 character set is standard). Compar- FD-30A obeys all cassette syntax. able in every way to the 9881A, except 

Infoteks FAST BASIC ROMS add to 
the machine instruction set where HP The FD-30A is the optimum magnetic the LP-30 is lower in price. 
left off. These ROMS provide spectacu- memory for the 9830A/B. It has the CP-30 Correspondence-Quality 
lar increases in the work throughput of right capacity, speed, and price. Character Printer. Provides 14 easily 
your 9830A/B. For example, you can changeable fonts including scientific 
process arrays at speeds of 40,000 words Prices that you'll appreciate symbols, UK, German, Scandia, and 
per second, attain an I/O capability of EM-3D Memory, 16K Words $4,600 Cyrillic. Prints and plots at 45 cps. 
10,000 bytes per second, greatly Less trade-in of HP 8K Words 1, Contact us direct or through our 
increase the power of a 9880A/B disk FAST BASIC I ROM 615 representatives. Infotek products are 
system, and print from a buffer while FAST BASIC II ROM 525 sold and serviced through 33 offices in 
computing. FAST BASIC I & II as a set 1,050 the U.S. and 11 in other countries. 
By providing 46 additional functions, FAST BASIC III ROM 525 
statements, and commands, the FAST FD-30A Mass Memory 3,895 Let us show you how to make your 30 
BASIC ROMS give your 9830A/B the FD-305 Slave Drive 1,180 the best desk top computer in the world. 
most powerful BASIC language repertoir FD-300 Dual Drive System 4,900 
short of $200,000 systems. RS-30 High Speed RS 232C Interface 150 

LP-30 Heavy Duty Line Printer 6,850 
If you need FAST BASIC but don't have TC-30 Real Time Clock 825 ____ *nfutek 
enough unused ROM slots, don't give CP-30 Character Printer 3,400 U Systen-us 
up! You can install our FAST BASIC PS-3D Paper Tape Punch/Reader 3,850 
ROMS without losing any present capa- BP-30 Interrupt Service Printer I/O 525 1400 N. BAXTER STREET . ANAHEIM, CALIF. 92806 
bility. Contact us, we'll show you! FI-30 10K Byte/Sec TTL I/O 395 17141 056-0300 * TWX 010-601-2711 

CA Product of Hewlett-Packard Company All Prices Are OS. Oemestic U.S. and Worldwide Distributor Inquiries Are Invited. 

19 AUGUST 1977 Circle No. 139 on Reoders' Service Cord 715 



How we fit into 

Receptor Site Studies 
Steroid Receptor Studies Dopamine Receptor Studies 
Dihydrotestosterone, [1,2,4,5,6,7,16,1 7-3H(N)]- Dihydroxyphenylethylamine, 3,4-[ethyl-1 -3H(N)]- 
Dihyd rotestosterone, [1 ,2,4,5,6,7-3H(N)]- Di hydroxyphenylethylam i ne, 3,4-[ethyl-2-3H(N)]- 
Dexamethasone, [6,7-3H(N)]- Haloperidol, 
Estrad iol, [2,4,6,7,16,1 7-3H]- Spiroperidol, [1 -phenyl-4-3H]- 
Estradiol, [2,4,6,7-3H]- 
Prednisolone, [6,7-3H(N)]- Amino Acid Receptor Studies 
Progesterone, [1,2 ,6,7-3H(N)]- Am inobutyric acid, 
Testosterone, [1,2,6,7,16,1 7-3H(N)]- Glycine, [2-3H]- 
Triamci no lone aceton ide, [6,7-3H(N)]- Opiate Receptor Studies 
R5020-3H (manufactured by New England Enkephalin (5-L-methionine), [tyrosyl-3,5-3H(N)]- 

Nuclear under licensed agreement of Enkephalin (5-L-leucine), [tyrosyl-3,5-3H(N)]- 
ROUSSEL UCLAF) Enkephal inamide (2-D-alanine-5-L-methionine), 

[tyrosyl-r/ng-2,6-3H]- o-Adrenergic Receptor Studies Di hyd romorph i ne, [7,8-3H(N)]- 
Dihydroergocryptine,9,1 0-[9,1 0-3H(N)]- Diazepam, [methyl-3H]- 

/3-Adrenergic Receptor Studies This is not the end of our list of labeled 
Dihydroalprenolol hydrochloride, ligands. Call usforthe current status of new 

levo-[propyl-2,3-3H]- compounds in development. 
Propranolol hydrochloride, DLII3H(G)]- New England Nuclear 
Propranolol hydrochloride, levo-[4-3H(N)]- 549 Albany Street, Boston, Mass. 02118 

Cholinergic Receptor Studies Customer Service 617-482-9595 
Choline chloride, [methyl-3H]- NEN Chemicals GmbH: D-6072 Dreleich, W. Germany, 
(QNB) id i nyl benzi late, Daimierstrasse 23, Posttach 401240, Qu inuc I Telephone: (06103)85034, Telex: 4-17993 NEN D DL-[benzilic-4,4 '3H(N)F NEN Canada Ltd., 2453 46th Avenue, Lachine, Oue. H8T 3c9, 
Tubocurarine chloride, dextro-[1 3 '-3H(N)]- Telephone: 514-636-4971, Telex 05-821808 

- - - -- - )-- 

---:kXi ,q -2-k.-fy ,rA.N, - 

- -- -, - - K. 

 - 
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When a company like Sony Or a training session to video. From 12?' reel-to- reel edu 
creates a product like Betamax, your branch offices. cational systems. To U-matic 

-- he business world takes notice. All with an impact and videocassettes, the industry - 
- And since we've already - - cost-efficiency that only tele- - standard. To I" high band 

got your attention, heres some- broadcasting eqiiimnt. vision can achieve. - thing to think about. - - If you think we'r bin Anc when we say flat 
The same reusable unrealistic, think again. - Betamax is the next big step in - 

Betamax cassette (smaller than Video has already proven video, we know whereof we 
an ordinary paperback book) - itself as a business tool. A very speak. 
that delivers a top quality color - effective business tool. A tool - There's no doubt about it. 
program to your home can also used daily by hundreds of - - Betamax in your home can be 
deliver a sales pitch to your profit-oriented companies, in very entertaining. 
customer. thousands of profitable ways. But Betamax in your busi- 

A corporate message to We ought to know. We ness can be very profitable. 
your employees, practically invented corporate Ne time, we'll tell you how 

WE DIDN'T SPEND 
MILLIONSONBETAMAXJUST 

- FORTIEEIEUNOF IT. 

-- SON - 
/onyCorporationofAmerica, 9 West 57th Street, 

onyEetamaxarrdU-mati New York, NX 10019. - - Products shown ar 
Betamax Videocassette Records 

egetered trad mark ot Sony Corporation. CVM-1250 Color Monitor - 
- Circle No. 124 on Reoders' Service cord - 



The New 
LKB Fraction Collector 
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There is no mistake! The NEW LKB 2120 Vario Perpex II Pump really is a fraction collector. 

A new fraction collecting method around an inner driven one. This design gives you 
Each movement of the pump's stepping motor minimum pulsation flow, since the increase in pres- 

produces a signal which can be collected in the new sure on the tubing occurs gradually. 
LKB RediRac fraction collector. Each signal means 
a certain volume of liquid displaced by the pump 
head. By simply dialling in on the preset counter of freely-moving rollers 'C-' lo 
RediRac you can select preciselythe fraction volume 

.4-.-' '...-' driven roller 
you want; you collect precise-volume fractions, irre- tubing grooves 
spective of changes in surface tension or applied 
flow rate. 

I' 

- ittii:tt The drag on the tubing is so low that you do not 
- -'  need clips or special tubing. You can use a variety 

of tubing types and sizes - silicon rubber, Tygon, 
-- '  Viton -just pick the most suitable for you. 

LKB family ofPerpex Pumps 
LKB 10200 Perpex Pump is a single-channel 

pump, with up to 10 optional gearboxes available to 
VarioPerpex II Pump is now give flow rates of 0.013-800 ml/h. 

better than ever LKB 2115 MultiPerpex Pump is a variable- 
In addition to the new fraction collecting fea- speed pump; its four channels and 3 different gear- 

ture, we have added to the popular VarioPerpex boxes give flow rates of 5-5,000 ml/h per channel. 
Pump a button for immediately obtaining the maxi- LKB 2120 VarioPerpex II Pump provides van- 
mum flow rate. With its wide range of variable flow able flow rates over the range 0.6-400 ml/h, with an 
rates this makes VarioPerpex II Pump more than optional gearbox giving 0.2-104 ml/h. 
ever the best you can buy. 

The unique roller system 
All LKB Perpex Pumps use the same unique p221 LKB Instruments Inc. 

Parkiawn Drive, Rockville, Maryland 20852 
system, in which 6 freely-rotating rollers move Tel: (301) 881-2510 
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AMERICAN ASSOCIATION FOR Recombinant DNA 
THE ADVANCEMENT OF SCIENCE In 1973 new opportunities in genetic research had become apparent. 
Science serves its readers as a forum for the pre- Enzymes had been discovered that permitted splitting and recombining 

sentation and discussion of important issues related to 
the advancement of science, including the presentation DNA at highly specific sites. The new techniques facilitated the prepara- 
of minority or conflicting points of view, rather than by t 
publishing only material on which a consensus has been ion of comparatively large quantities of specific genes. More than 90 per- 
reached. Accordingly, all articles published in Science- cent of the recombinant DNA work involved use of the K-12 strain of 
including editonals, news and comment, and book re- Escherichia coli a nonnathooen However, some of the molecular biolo- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the gists early became concerned lest the new technique be misused. In 
AAAS or the institutions with which the authors are af particular, some feared that unusual pathogenic forms of K-12 might be 
fihiated. - 

Editorial Board created. Accordingly, the scientists imposed on themselves a moratorium 
1977: WARD GOODENOUGH, CLIFFORD GROBSTEIN, on certain types of recombinant DNA research. 

H. S. GUTOWSKY, N. BRUCE HANNAY, DONALD KEN- The scientists, however, underestimated the publicity dynamite in DNA. 
NEDY, NEAL E. MILLER, RAYMOND H. THOMPSON 

1978: RICHARD E. BALZHISER, JAMES F. CROW, They did not foresee what the media could do with a topic laden with 
HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM 
MAXINE SINGER, PAUL E. WAGGONER, F. KARL WIL1 emotion. They dud not foresee that public alarm could lead toward what 
LENBROCK some have called frightening legislation. The clamor reached a peak earlier 

Pablisher this year. During the growth phase, a small band of scientists were alone 
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Deadline for Nominations: 15 September 1977 
AAAS-Newcomb Cleveland Prize: Contest Year Is Nearly Over 

The deadline for nominations of papers for the AAAS-New- Prize, AAAS, 1515 Massachusetts Avenue, NW, Washington, 
comb Cleveland Prize is fast approaching. Readers are invited to D.C. 20005. Final selection will rest with a panel of distinguished 
nominate papers published in the Reports section of Science from scientists appointed by the Board of Directors. 
3 September 1976 to 26 August 1977. The prize of $5000 and a The award will be presented at a session of the annual meeting at 
bronze medal is now given annually to the author of an outstanding which the winner will be invited to present a scientific paper re- 
paper that is a first-time publication of the authors own research. viewing the field related to the prizewinning research. The review 

Nominations must be typed and the following information pro- paper will subsequently be published in Science. In cases of 
vided: the title of the paper, issue in which it was published, au- multiple authorship, the prize will be divided equally between or 
thor's name, and a brief statement of justification for nomination, among the authors; the senior author will be invited to speak at the 
Nominations should be submitted to AAAS-Newcomb Cleveland annual meeting. 

permitted the use of very small spectro- 
graph entrance apertures, thus reducing 
the background signal due to Ly a radia- 
tion from terrestrial airglow. A micro- 
channel plate detection system made it 

Renorts possible to observe all spectral elements simultaneously and avoided the need for 
spectral scanning. The improVement in 
sensitivity of this instrument as com- 

Detection of Lyman a Emission from the Saturnian Disk pared to the single-slit scanning spec- trometers flown on earlier missions by 

and from the Ring System this laboratory was greater than a factor 
of 20 at 1216 A (2). 

Abstract. A rocket-borne spectrograph detected H I Lyman a emission from the The spectrograph, a dual-channel 
disk of Saturn and from the vicinity of the planet. The signal is consistent with an Czerny Turner with a LiF prism (2), re- 
emission brightness of 700 rayleighs for the disk and 200 rayleighs for the vicinity of corded the spectrum of the target with 
Saturn. The emission from the vicinity of the planet may be due to a hydrogen atmo- one channel while the other channel 
sphere associated with the saturnian ring system. monitored the spectrum of the airglow 

background over the same wavelength 
Radiation of the type H I Lyman a that at Jupiter, one can expect a satur- range from an area in the sky with a di- 

(1216 A) has been detected from only nian Ly a disk brightness of several hun- ameter of 58 arc sec 400 arc sec away 
one of the outer planets, namely Jupiter, dred rayleighs or less. This lower bright- from the target. Two entrance apertures 
with a reported brightness on the order ness in addition to the fact that the satur- (diameters, 26 and 53 arc sec) were se- 
of 2 kilorayleighs (1) [1 rayleigh (R) nian disk subtends only 1/6 the solid lected in flight for the target channel; 
lO/4i photon cm2 sec' ster5]. Reso- angle of Jupiter (both planets at opposi- their alternate use during the Saturn ob- 
nance scattering of solar Ly a and tion) results in an expected saturnian Ly servation (5 seconds each, for a total ob- 
charged particle excitation in the outer a flux at Earth that is more than 20 times serving time of 110 seconds) made it pos- 
atmosphere of Jupiter are thought to be weaker than the Ly a radiation coming sible to distinguish between the spec- 
the principal mechanisms for this spec- from Jupiter. In addition, a strong Ly a trum emitted by the saturnian disk and 
tral emission. It is reasonable to assume background signal (typically 1 to 3 kR) that emitted by the total disk-ring sys- 
that mechanisms that give rise to H I due to terrestrial airglow makes detec- tem. 
emission in the jovian atmosphere may tion of saturnian Ly a radiation even At the time of observation, Saturn's 
also be operating in the atmosphere of more difficult, disk had an angular extent of 17 by 19 arc 
Saturn. This emission provides informa- A statistically significant detection of sec; the outer edge of ring A had an ex- 
tion on both the excitation mechanisms Ly a emission from Saturn was oh- tent of 43 by 19 arc sec. The ring inclina- 
and the constituents of the upper atmo- tamed, for the first time to our knowi- tion and the phase angle were 260 and 60, 
sphere. In addition, if there is an atmo- edge, by a sounding rocket launched respectively, close to their maximum 
sphere caused by outgassing from ring from the White Sands Missile Range, values. The geometry of the various en- 
material, Ly a emission from the vicinity New Mexico, in March 1975. The rocket trance apertures with respect to the sa- 
of Saturn is an indicator. Finally, the val- carried a 36-cm telescope and a sensitive turnian system at the time of observation 
ues of the Ly a emissions are also of use spectrograph with a microchannel plate is shown in Fig. 1. 
for the Mariner mission (Voyager) to Ju- detector and obtained far-ultraviolet From the data of Fig. 2, we derive a 
piter and Saturn, to be launched late in spectra (1160 to 1750 A) of Saturn and Ly a brightness of 700 R ? 50 percent 
the summer of 1977. two cool stars (a Aur and a Boo). The for the saturnian disk and 200 R ? 50 

Since the solar radiation incident at fine tracking capability of the telescope percent for the vicinity of the disk; we 
Saturn is smaller by a factor of 3.5 than made it possible to point to 1 arc sec and did this by assuming that the source for 
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tion on both the excitation mechanisms Ly a emission from Saturn was oh- tent of 43 by 19 arc sec. The ring inclina- 
and the constituents of the upper atmo- tamed, for the first time to our knowi- tion and the phase angle were 260 and 60, 
sphere. In addition, if there is an atmo- edge, by a sounding rocket launched respectively, close to their maximum 
sphere caused by outgassing from ring from the White Sands Missile Range, values. The geometry of the various en- 
material, Ly a emission from the vicinity New Mexico, in March 1975. The rocket trance apertures with respect to the sa- 
of Saturn is an indicator. Finally, the val- carried a 36-cm telescope and a sensitive turnian system at the time of observation 
ues of the Ly a emissions are also of use spectrograph with a microchannel plate is shown in Fig. 1. 
for the Mariner mission (Voyager) to Ju- detector and obtained far-ultraviolet From the data of Fig. 2, we derive a 
piter and Saturn, to be launched late in spectra (1160 to 1750 A) of Saturn and Ly a brightness of 700 R ? 50 percent 
the summer of 1977. two cool stars (a Aur and a Boo). The for the saturnian disk and 200 R ? 50 

Since the solar radiation incident at fine tracking capability of the telescope percent for the vicinity of the disk; we 
Saturn is smaller by a factor of 3.5 than made it possible to point to 1 arc sec and did this by assuming that the source for 
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