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An even better quiet Centrifuge: 
Beckman i-21C. 

Now the centrifuge that started the and its superior level of performance. parable JCF-Z rotor for separations 
quiet revolution is even better. The It has a high-torque dc drive that by continuous flow, zonal, and 
new 21,000 rpm J-21C has a stainless gets rotors to speed fast, and a partial re-orienting gradient techniques - all 
steel refrigeration chamber for easier vacuum system that reduces in one rotor body with inter- 
maintenance, and improved dcc- wind friction and increases drive and changeable cores. 
tronics that include a new circuit for brush life. You can start a quiet and more 
automatic shutdown of the drive if the The J-21C offers a full line of efficient revolution in your laboratory 
temperature of the rotor chamber fixed-angle and swinging-bucket with a J-21C. Send for Data File 366 
exceeds the set temperature by 150C. rotors, complete with a wide variety to Beckman Instruments, Inc., 

What has not changed is the of adapters and tubes. For Spinco Division, 1117 California Ave., 
J-21C's remarkably quiet operation, larger volumes, there is also the incom- Palo Alto, California 94304. 

BECKMAN? 
Circle No. 150 on Reoders' Service Cord 



Photomicrograph by Dr. Robert F Smith N Y State College ot Veterienry Medicine 

> A  lz 
LookioNikon   Blicken Sie auf Nikon 
With a tireless dedication to the   j.$ Mit unermiidlicher Hingabe zur Erzeug- 
creation of superior optics, Nikon {  > l   , unginer iiberlegenen Optik unterstiitzt 
aids the scientist in his pursuit of U 4   Nikon den Wissenschaftler bei seiner : )j1 'l. >' Z -z q-  Suche nach der Wahrheit. Aber hervor- truth. But superb optics are not .  /Z 0 7 ' L- l V  ragende Optik allein geniigt nicht. Das 
enough. The complete Nikon 0 Az  $ l /  komplette Nikon-System-Zusatzgerte, 
system-attach ments, accessories,   )3J Zubehar, Auswahl, Flexibilitiit der 4Z Ott 1) L *i I! 
options, flexibility of design, broad  -iii ii   jj  Konstruktion und em reiches Sortiment 
instrument line-frees the researcher > tA 111i - L  -"- an Instrumenten-ermdglicht dem JII  0 LJ- /  1 0  Forscher entfernteste Grenzen zu iber- 
to cross the most distant frontiers.  a - B 

For optical instrumentation as 0 3' queren. Fur eine Ausstattung mit  0  optischen Geriiten, die so vielseitig wie varied as man's quest for know I- .  ?  das Trachten des Menschen nach 
edge, look to Nikon. . 4 V l-) fj Kenntnis ist, blicken Sie auf Nikon. 

NIkon Nikon Inc., Instrument Division, Ehrenreich Photo-Optical Industries, Inc., Garden city,New York 11530 U.S.A. 
Circle No. 146 on Readers' Service Cord 
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With biology texts from Saunders 

VILLEE: Biology Seventh Edition BALER: The Genetic Perspective 
Already enthusiastically adopted throughout the country, here are just a The Genetic Perspective explains the reievance and value of genetic 
few of the schools which are currently using the new 7th edition of knowledge in everyday life. Designed for the non-science major, it 
Villee's Biology: teaches students the essentials of genetics and evolution without over- 
Creighton University e Nathaniel Hawthorne College * Notre Dame College burdening them with the details found in more technically-oriented 
* Bloomfield College * Fairleigh Dickinson University * Northeastern Uni- hooks Topics include genetic counseling, cancer, aging, p/ant breeding, 
versity * Becker Jr. College * St. Louis University * Long Island University and recombinant DNA. And, by drawing on examples from a hroad 
* State Univ. of New York College * Wagner College * University of North cross-cultural range (from South Sea Islanders, to Navajo Indians, to rock 
Carolina * Pfeiffer College * Winston Salem State University * Annhurst star Johnny Winter), the author maintains a level of relevance your 
College * George Washington University * Miami-Dade Comm. College students will readily appreciate. 
North * Drake University * Kansas State University * Washburn University 
* Louisiana State University * Denison University * Northeastern OkIa. By Adela S. Baer, San Diego Slate Univ. 279 pp. IlIusid. $12.95. April 
State Univ. * Seton Hall College * Penn State University * La Salle College 1977. Order #1471X. 
* Phila. College of Pharmacy & Sd * St. Josephs College * Slippery Rock 
State College * Selma University . Grand Canyon College * College of the DE WITT: Biology of the Cell: An EvolUtionary 
Ozarks * Arkansas Polytechnic College e Lincoln Memorial University 
* Southwestern University * Wharton County Jr. College * Trinity College. Approach 
Danville Community College * Old Dominion University * Seattle Commun- Avoiding a catalog" approach to the study of cell features, this intro- 
ity College * Whitman College * St. Norbert College ductory text emphasizes evolutionary development. The author's narra- 

By Claude A. Villee, Harvard Univ. Medical School. 980 pp. 650 ill. $15.95. Feb. tive style skillfully incorporates reviews of hasic chemistry, pH, basic 
1977. Order #9023-8. biochemical information, and introductory aspects of cytology and 

molecular genetics wherever appropriate. His eclectic account of the 
WALKER: A Study of the Cat with Reference to evolution of living systems draws on theories of workers such as Oparin 

Human Beings Third Edition and Margulis. This hook will fit well into an introductory core" sequence, either before or after courses in organismic biology. 
The new third edition of this manual features 34 new figures along with By William De Wilt, Williams College. 568 pp. 287 ill. $1 3.95. Jan. 
an appendix of Greek and Latin roots of anatomical terms. Extensively 1977. Order #3045-6. 
revised, it includes: comparison of fetal, neonata/ and adu/t circo/ation; 
new information on tbe functional significance of tbe carotid rete DE WITT & BROWN: Biology of the Cell: Laboratory 
mirabi/e; expanded comparisons witb buman science; and much more. 

By Warren F. Walker, Jr., Oberlin College. 216 pp. 114 ill. (some in colon. Soft Explorations 
cover. $6.50. March 1977. Order #9093-9. Well-conceived, class-tested experiments in cell biology-many never 

before adapted for undergraduates-are the cornerstone of this labora- 
CARPENTER: Microbiology Fourth Edition tory manual which reflects the evolutionary approach of the senior 

author's text. Of special interest are a number of unique experiments 
completely revised and up-dated, the new 4th edition of carpenter's relating to theories on the chemical origin of life, particularly the 
Microbiology maintains the same student-orientation and thoroughness formation of proteinoids and coacervates. No sophisticated equipment is 
of coverage that have long made it popular with students and teachers needed to perform the experiments, and the manual can be used to 
alike. The chapter on systematic study of bacteria has been completely complement virtually any introductory text in cell biology. 
rewritten to bring it in line with the Bth edition of Bergey's Manual; the 
nomenclature of genera and species has been up-dated throughout the B' William De Wilt and Eleanor R. Brown, both of Williams College. 205 pp. 
text. The chapter on bacterial metabolism has been totally restructured; Illusid. Soft cover. $6.95. Jan. 1977. Order #3047-2. 
and there have been further additions to an already excellent group of 
illustrations. With the inclusion of sections on applied microbiology and STEINBERG, BEARN, MOTULSKY & CHILDS: Progress in 
infectious diseases-featuring the best immunologic coverage of any Medical Genetics, New Series-Volume 2 
similar text-carpenter's new edition is the perfect microbiology text for 
students in any life science discipline. An accompanying Instructor's The second volume of this outstanding series provides you with more 
Manual is also available, first hand reports of today's most important genetic advances. The 
By Philip L. Carpenter, Univ. of Rhode Island. 512 pp. 349 ill. (with 4 color platesi. editors include papers on Biochemical and cytological Methods in the 
$12.95. May 1977. Order #2438-3. Prenatal Diagnosis of Neural Tube Defects; The Association Between 

the HLA System and Disease; The Mutational Basis of the Thalassemia 
Syndromes; Human chromosome Heteromorphisms feariants); and 

The illustration reproduced on the left is a scanning electron micro- more. For sale only, no complimentary copies. 
graph of decaying salmon tail, showing a spirochete among a large Edited by Arthur C. Steinberg, PhD, Case Western Reserve Univ., Alexander C. 
population of bacterial rods. 11,1 DOX. (Photograph by J.M. Sieburth Beam, MD, Cornell Univ. Medical College; Anro C. Motulsky, MD, Univ. of 
and P. Johnson.) Figure 6-16: from carpenter's Microbiology. Washington; and Barton Childs, MD, The lohos Hopkins Univ.; with 10 con- 

tributors. 290 pp. lllustd. $27.50. Aug. 1977. Order #8588-9. 

 West Washington Square, Philadelphia, PA 19105 
13  ..1..J71L(..1.317S 1 Goldthorne Avenue, Toronto, Ontario M8Z 5T9, canada Prices aubiect to change. 

?S 
I roexamine titles on 30-day ' 0 check enclosed Saunders pays postagel 0 send C 0.0 0 bill me SCI1O/77 

approval, please enter order 
number and (first) author: 

FULL NAME Please Printi POSITION 

AFFILIATION ADDRESS 

CITY STATE ZIP PURCHASE ORDER NUMBER 

Educators: to examine titles for adoption consideration, please specify: 

COURSE ENROLLMENT PRESENT TEXT 

14 OCTOBER 1977 99 



'5,'5 

t. 

Of course Revco j durable. Every Revco Each Revco product passes through 
product is the result of advanced concepts in numerous quality check points during construction 
design, engineering and construction that have and testing to make sure it conforms or exceeds not 
made us the world's largest manufacturer of only industry standards but ours as well. Uprights 
ULTra-Low? temperature equipment. and chest freezers with capacities of 3 cu. ft. to 24 

Revco uses a combination of heavy gauge cu. ft. and temperature pulldowns from 35OC. to 
steel bonderized with zinc phosphate coating to 1OOOC. are the rule with us, not the exception. 
form e corrosion resistant barrier. Cabinets are And that's the way it's been since 1938. We ar 
fin ished with baked acrylic enamel. Handles are the only company to build a special plant just to 
heavy-duty chrome plated. High density fiberglass manufacture ULTra-Low? temperature equipment. 
and polyurethane foam are used with an integrated It's not a side line with us. 
overlap system to eliminate voids. Revoos durability - a standard for the industry. 

For additional information and a copy of our new, 

full-color catalog, contact: curtin-Matbeson, 
Fisher Scientific, Scientific Products, VWR Scientific. 

In canada: canlab, Fisher Scientific. Ingram & Bell. 

The world's leader in ULTra-Low? temperature equipment 

*REVCODINc. 
0 Memorial Drive, West Columbia, S.C. 29169 
/796-1700 TWX: 810-666-2130 Cable: Revco 
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No other 
ultramicrotome 
ever looked like this. 

Nor cut like it. 

AO presents the ULTRACUTTM. A When you operate the ULTRACUT knife boat; audible and visual 
completely new ultramicrotome Ultramicrotome, you will readily warning signals when approaching 
with sleek, modern lines that reflect see the superior performance that end of specimen or knife advance; 
the special attention the designers has been built into the instrument, unique insulated hull construction 
gave to human engineering. Exclusive reliability and time-saving to protect key feed and drive mech- 
All the operating controls are within conveniences include. darkfield anism from thermal and mechanical 
easy reach. You don't have to take knife alignment; built-in Reflexomat disturbances. 
your eyes from the microscope to maintain proper liquid level in The ULTRACUT Ultramicrotome is 
while making a cut. available with or without table. 

Sectioning is easier for the 
inexperienced and faster for 

the professional with the AO 
ULTRACUT Ultramicrotome. 

American Optical, Scientific Instru- 
ment Division, Buffalo, NY 14215. 

I 

American 
Optical 

I. 
I would like to know more 

'4 

about the New AO ULTRACUT 
ultramicrotome. 
0 Pleasesend detailed  

brochure. 
I 
I C Please have sales 

\ \ representative call. - 
>?\ 

K Name 

Title _________________________________ 

Firm or Institution 

I-I 
Address 

I 
City _________________________ 
State Zip g 

- - - - - - - - - - 
- - - - - 
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an evolutionary line: 

Versatility, high performance 
and reliability make the new 
Sorvall? RC-5B the best-buy 
superspeed centrifuge. 

Multi-rotor enhanced by an Automatic Rate 
Controller that provides controlled versatility acceleration and soft stops. 

An exceptional variety of ____________________________ 
applications is possible with a 5-year refrigeration 
selection of 12 rotors-including 
DuPont's patented Sorvall4 verti- system warranty 
cal rotors* in addition to fixed A warranty unmatched in the 
angle, swinging bucket, zonal and field backs up an efficient, reliable 
continuous flow types. refrigeration system. Rotors are 

warranted for 7 years. 

Dramatically Widest selection 
mproved performance of accessories 

Sorvall? vertical rotors 
'' "i? enable the RC-5B to give ultracen- DuPont offers the widest 

/# trifuge performance in some den- range of tubes, bottles and adapt- 
'I 

sity gradient separations in less ers available from any centrifuge 
/// // time and with larger volumes, manufacturer for superspeed 

Long the established leader for applications. 
pelleting, the RC-5B now provides ___________________________ 
improved performance for density Get details on these and 
gradient runs and other demand -other features of the new Sorvall? 
ing jobs. RC-5B system by writing to 

DuPont Company, Room 36006, 
Automatic Wilmington, DE 19898. 
rate control *05 Patent 3,998,383 

The performance of SorvalP 
vertical rotors has been further 

With Sorvall? Centrifuges the spin times are changing. 

Du Pont Instruments 
Circle No. 282 an Readers' Service Card 
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WHY EITZ? MODULAR 

MICROSCOPE PHOT METERS MAKE 

THE MOST SENSE. 

Leitz? building block systems Objectives, illumination devices, determination of DNA; meas- 
are designed to let you concen- scanning stages and other ac- urement of absorbtion; photo- 
trate on the job rather than on cessories can be added as your metric grain count in autoradio- 
the tool that does the job. needs dictate. graphs; a wide range of applica- 

The four majorcomponentsof Two models are available, the tions involving quantification of 
the systems-microscope, MPV 1 and MPV 2. With eitherin- microscopical images. 
photometry tube, photodetector, strument you can simultane- Both the.MPV 1 and MPV2 are 
illumination train-are totally ously view the illuminated area, based on the same principles of 
modular. So they become a to- the measuring area and the de- intelligent, modular design for 
tally integrated unit with abso- tail to be measured. And it all can convenience and flexibility. 
lutely no alignment problems. be photographed. MPV 2 offers So if you're considering a 

Even the electronics are somewhat greater convenience microscope photometer, look in- 
modular. There are eight differ- and more automated operation. to Leitz. Itmakesthe most sense. 
ent functional assemblies to For example, you can flip a lever E. Leitz Inc., Dept. sc-.io 
meet any application, to change from reflected to Rockleigh, N.J. 07647. 

The basic systems can be up- transmitted light. 
graded to full scanning micro- Both models can be used for g Leitz means precision. 
spectrophotometry or for com- fluorometry of chromosomes, or  Worldwide. 
puter assisted pattern analysis. Feulgen stained nuclei for the W 

106 Circle Na 82 an Readers' Service Card SCIENCE, VOL. 198 



New Sinclair Cambridge Programmable. 

An astonishing $29.95! 
How pocket calculators grew up it means that El is programmed as step 26. Why the Cambridge Programmable 

A couple of years ago, calculators took a If step 26 should have been El, all you have to costs so little 
step forward. Programmability transformed the do is press The Sinclair cambridge Programmable 
slick slide-rule calculator into an advanced ______ learn uses the Sinclair talent for miniaturisation to the 
scientific machine. 1/vFiiiiiIFT] full -as you'd expectfrom the company that 

Sadly, it also transformed a cheap little pioneered the truly pocketable pocket 
calculating aid into a piece of capital puts machine into the correct step calculator, and recently introduced the world's 
investment. 'learn' mode. first pocket TV 

Now the all-new Sinclair cambridge It's as simple as that! Chip and circuitry design are unique to 
Programmable puts programmability where it These facilities make the Cambridge Sinclair, and the Cambridge Programmable is 
belongs: in the palm of your hand, for less Programmable exceptionally powerful, assembled by Sinclair's own staff at their 
than $30. whether it's running programs you devise for headquarters plant. Shipped direct, and sold to 

The features of the Sinclair Cambridge yourself or the programs in the Program Library you direct, the Cambridge Programmable 
Programmable Use the 294-program library to tailor the accumulates no middleman's profits on the way 

Programmable is machine to your own specialty The result is a pocket programmable 
The Cambridge calculator of advanced design, sold by the 

genuinely pocketable. A mere 4/2" x 2' it Like a full-size computer - and unlike far manufacturer with the manufacturer's own 
weighs about 2oz. more expensive specialist calculators - the 

Yet there is absolutely no compromise in Sinclair Cambridge Programmable can be 1-year comprehensive guarantee, at a price 
the package of functions it offers. programmed to handle calculations concerned unmatched by any comparable calculator. 

Because the Cambridge Programmable with any specialty 
is both a scientific calculator with memory And of course, whatever it's doing the 10-day no-obligation offer 
algebraic logic and brackets (which means you Programmable is error-free - in fact, once it's There's a lot more to this remarkable 
enter a calculation exactly as you write it), and programmed, it can even be given to an 
a programmable calculator which offers operator who doesn't understand the program! calculatorthan a brief written description can 
simple, flexible through-the-keyboard program To save you time, and to help inexperi- cover. 
entry and operation. enced programmers, Sinclair have produced a You need to see it and handle it... to 

The Cambridge Programmable has a library of 294 programs ready to be entered program it yourself in a few seconds to save 
and features straight into the calculator. you hours.., to check its performance against 

36-step program memory tables and graphs.. to test the full range of 
conditional and unconditional branch ______ 
instructions (go to and go if negative). programs available"'to evaluate, perhaps, its 

There is also a step facility which allows __________ .. -, use as an educational aid in developing a 
you to step through the program to check that  - student's computer understanding. 
it has been entered correctly If there is any !3' ' .. So we're offering a 10-day trial. Send your 
programming error, the learn key allows you to ' check or money order with the order form 
correct single steps without destroying any of '2. below and you'll receive a calculator direct. 
the remainder of the program. Using these standard programs, the Use itforlO days, and if you don't feel it's the 

key-stroke Cambridge Programmable solves problems finest $29.95 you've ever invested, send it back. 
To achieve this, each program We'll refund your money without question. 

has an identifying code, or 'check symbol from quadratic equations (where the program There's nothing to lose, and so much 
(The symbols for the digit keys are the digits gives both real and imaginary roots) to twin-T 
themselves, while the symbols for the operator filter design, and from linear regression to bond calculating power to gain. 
keys are letters printed beside the keys.) yields. It even plays a lunar landing game! To Post your order today. 

The check symbol for El, for example, is F. realise the full power of the Cambridge 
So if, as you step through the program, the Programmable, the Program Library is a must. 
display shows (The calculator is supplied with 12 iriIir 

check symbol step number sample programs, and full instructions for Sinclair Radionics Inc., Galleria, 
entering your own program. The four books in 115 East 57th Street, New York, N.Y. 10022 USA. 
the program library are available at $4 each, or Tel: (212) 355 5005. 
$10 for the complete set.) 
---- ------ ----- --- -------- - 

vrj 5 To: Sinclair Radionics Inc., Galleria, 115 East 57th Street, New York, N.Y. 10022, USA. SC 10 
Ill, - * Please send me (qty) Sinclair cambridge Enclosed is check/MO payable ta Sinclair Radionics Inc. 

Programmable(s) at$29.95 each, including 
,,, * full instructions, and sample programs. $ 

(qty) AC line adaptor(s) at $4.g5 $ 

______ (qty) Program Library Book 1 at $4 $ Name 
General/Finance/Statistics 
(percentage, metric system, 

C rnhiidrn iugiamm,u rnerForNQarretates finance, Address 

(qty) Program Library Book 2 at$4 $ __________________________________________________ 
Mathematics (algebra, calculus, 
geometry, trigonometry, number 
theory, transcendental functions) City 

(qty) Program Library Book 3 at $4 $ 
Physics and Engineering 
(astronomy, statics and dynamics, 
relativity, mechanics, propedies of 
matter, fluids, structures, State 
thermodynamics) 
(qty) Program Library Book4at$4 $ Zip 
Electronics (networks, circuits, 
filters, electrodynamics, radiation (PLEASE PRINT) 
and propagation) 

I understand that you will refund purchase price in full if 
(qty) complete set(s) of I return calculator(s) and accessories in saleable condition 
4 books at $10 per set $ within 10 days of receipt. 

* Sales tax (NY residents) $ 

Postand packing $ 2.50 
Total $ Signature 
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INK JET WILLTELLYOU 
WHAT HAPPENED, WHEN 

IT HAPPENED. 
Gould's new Ink Jet annotation adds an entirely new dimension to 
device allows you to automatically analog data display. Medical, 
print time, date and other data industrial, research and engineer- 
parameters alongside your Gould ing users now have a means of 
analog traces. immediately annotating all 

The Ink Jet writing system pertinent information while a study 
employs the most advanced is taking place. 
technology consisting of ink reser- Consider the additional breadth 
voir and electrostatic charging of data display that only Ink Jet 
and deflection plates to print highly applications will bring to you. For 
legible characters in a 5 x 7 dot a descriptive brochure, contact 
matrix at chart speeds of up to Gould Inc., Instrument Systems 
50 mm/sec. Any desired annota- Division, 3631 Perkins Av., 57 rue 
tion of up to 256 characters may St. Sauveur, 91160. Ballainvilliers, 
be entered by means of our . ... France Or call toll free at (800) 
optional keyboard or from an ex 325 6400 Ext 77 In Missouri 
ternal ASCII parallel data source (800) 342 6600 

Designed to complement the ?..  

Gould 2000 Series pressure Ink /  Ii 

direct writing recorders, Ink Jet  

*  ''ausecsusirS 5 ss4   ,... . I' 

I 54 fi) ' 

 545's 5*  
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NANOpure. 
The New Standard for Reagent Grade Water. 

Delivers u to three liters Standard purity meter with dual-range scale per minute of Type I water 
provides accurate purity verification at a glance; (CAP, ASTM) at exception- 

satisfies quantitative record keeping requirements. 

Optional pump 
provides purewater , 

instantly; features 
continuous or 30 

second push button 
rinse-up. I Pressurized 

pure water can 
be piped to 
remote outlets. 

Compatible with a 
range of pretreatment 

systems including Compact, lightweight and 
ROpure reverse attractive for convenient 

osmosis. wall mounting right in the 

Pleated-membrane sub- 
micron filter removes micro- 
organisms and particulates; 
useful life far exceeds that 
of the flat-disc type. 

convenient screw-in cannisters 
contain cartridges with twice the 

ion-exchange capacity of other popular 
systems. Four-module system with 

Organic Removal also available 

NANOpure and NANOpure cartridges 
are available for immediate delivery 
from your laboratory supply distributor. 

The Barnstead Guide to Reagent 
Grade Water - everything you need Barnstead Company 
know about reagent grade water. Division of Sybron Corporation 
Helps you make an informed decision 225 Rivermoor Street 
when evaluating pure water systems. Boston, Massachusetts 02132 
Write for your free copy. (617) 327-1600 
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The new LKB UltroRacil 
gives you better control over your 

fraction collecting than 
ever before! 

Not one or two, but three Synchronised event 
collection modes - marking 
With UltroRac II you can choose the collection mode best An output on the rear panel of UltroRac II provides an 
suited to your application and your equipment. event mark for a recorder, for relating peaks to test tubes. 

The error camsed by the volume of liquid in the tubing 
Timed-flow: 0.1 to 99.9 minutes, with 0.1-minute between the UV detector and the delivery head can be 
intervals, compensated for by presetting Delay Units; this can be 

Drop count: 1 to 999 drops, with i-drop intervals, done for all three collection modes. 

Pulse control: The most accurate collection mode, which 
gives you precise-volume fractions accurately and An UltroRac II never forgets! -I 
reproducibly, regardless of changes in flow rate or surface If your part of the world is afflicted by thunderstorms and 
tension. Pulses from LKB 2120 VarioPerpex IL Pump are power failures, you need worry no longer: UltroRac II has 
used to select fraction size; each pulse represents a finite a 12-hour memory which preserves all the preset 
volume of liquid displaced by the pump head. parameters and the accumulated rack number. When 

If you need equal-volume fractions and have difficult power is resumed, UltroRac II merely restarts collecting 
working conditions, or if you work with surface-active in the next empty tube, and will shut down at the 
proteins, pulse control collection is a must. originally preset rack number. 

Racks accept tubes New IR Drop Counter 
Head giving increased sensitivity 

Dust Covers for and reliability. 
sample protection. When you add the VarioPerpex II 

1. pump you get: 
Self-standing racks 5 * Precise Volume collection 
with tube identification. * Automatic flowstop 

* Automatic shut down 
L.KD. display 
for quick check 
of collecting status. 

All solid state 
electronics. 

Two Motors for 
precise tube 
positioning. 

LKB- leaders in fraction collecting 

LKB Instruments, Inc. 
1222 1 Parkiawn Drive Rockville, Md. 20852 

Telex: 230 89 682 Tel: (301) 881-2510 

circle No. 226 on Readers' Service card 
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CANALCO 
,.AL.IV.E.A.ND.WE.I. 
.A.. 

ce we be- of Research Products, we can provide came part.of Miles Laboratories?.improved service and technical sup- 

We've had a change of venue..port. Often we will know as m.uc.h. 
Ganalco equ.ipmerit and reagents for about your sample as we know about 
analytical a.nd preparative polyacryl- electrophoresis. 
atnlde gel electroph&esis a now.Perhaps you  ht&a ialroblrn 
avaIlable from Miles Research Prod- or 
ucts Elkhart, Indian.a. relatingto teohn.iques? 

Canalc& is  rm.e.haps.you just wan.t to buy so.me. 
some chemi l9ng*ass99iad par*e a or.cals?.Drop with PAGE techniq.ues, and in particu- us a line. Give 

.S a ca.II. Get a copy of 
lar disc electrophoresis. Now, as part.catalo.g. We'd like to kee 

r 

> Research Products 

Miles laboratories, inc. 

Circle Na. 133 an Readers' Service Card 
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mini pH. maxi pH. today's meter designs meet tomorrow's challenge! 
Palm-size pH meters that you can put in your ments are. After all, the powerful names in pH are 

pocket. Tall meters with a flexible side arm to hold our stock in trade. 
electrodes. Compacts in fitted cases to carry in the 
field. High accuracy bench models for any measure- 
ment you need to make. Meters with big, bright 
LED or taut-band readouts. m-- 

And for every meter we can supply a choice of  E  T   
electrodes: standard types as well as a complete BLOOM FIELD N J 07003 
range of specific ion. 

whatever your pH needs, we have a meter design  Laboratory apparatus e instruments 
to meet it. Meters by Coleman, Corning, IBC, Orion, chemicals e glassware 
Photovolt and more. Let us know what your require- V 

Branches: Boston, M ass./Elmhurst. 111./Fullerton, Calif/New Haven, Conn./Philadelphia, Pa/Silver Spring Md /Syracuse, N Y 
114 Circle Na. 204 an Readers' Service Cord SCIENCE, VOL 198 



Matheson has.. 

Gases And Equipment For 
Gas Chromatography 
We are proud of our expertise in the laboratory - we were manufacturing quality gases and mixtures 
for more than a decade before GC was introduced. We have maintained our position as leaders 
ever since. 

Calibration Standards Regulators 
Matheson Primary and certified 5tandards The Mathesan 3104 regulator is a high 
are the workhorses of the analytical lab- purity, twa-stage regulator with a stainless 
oratory. Primary Standards are mixed steel diaphragm. Two-stage design pro- 
gravimetrically to the highest accuracy  vides even regulation regardless of 
and precision on a high load, high sensi- _ cylinder pressure changes. Stainless steel 
tivity analytical balance. Primary Standard diaphragm minimizes inboard leakage of 
accuracies often exceed the capability of air or water from the atmosphere, and 
your instrumentation, certified Standards does not outgas impurities into carrier or 
are recommended where the critical fuel gas systems. Five minute helium leak 
accuracy of Primary Standard is not rate is <2 x 10-p ccs. Excellent for appli- 
required. Most standards are traceable cations involving trace components. 
to the NBS. Circle No. 217 on Readers' Service Card 
Circle No. 177 on Readers' Service Card 

Zero Gases High Purity Carrier Gases 
For the carrier gas, fuel gas, and oxidizer gas-all required for Matheson makes carrier gases available in a variety of purity 
flame ionization and flame photometric gas chromatography classifications - choose the specifications that most nearly 
-Matheson offers Ar, He, H2, N2, 40% H2/60% N2, and 40% meet your requirements. Routine analyses can be performed 
H2/60% He Zero Gases each having a total hydrocarbon con- using Helium, High Purity, 99.995%. For more critical applica- 
tent of less than 0.5 ppm (as cH4). Air, Zero Gas is available tions, you may choose Ultra High Purity 99.999% and Mathe- 
with hydrocarbon content <2.0 ppm. son Purity 99.9999%. For other applications, Argon, Hydrogen, 
Circle No. 214 on Readers' Service Card and Nitrogen are all available in a variety of purities. 

Circle No. 218 on Readers' Service Card 

Purifiers Filters 
277 Matheson recommends the use of purl- Matheson recommends No. 6164T High 

fiers in all flow systems for the purpose Purity Line Filters in all carrier and stream of keeping false peaks and background gas lines. It is stainless steel, heliarc 
of M55EL53Oi welded - capable of removing particles 

I jf  0.3 microns or larger, with a filtration 
efficiency of 99.999%. Using these filters 
minimizes background noise, and virtually 
eliminates the possibility of permanent 
damage by larger particles to sensitive 

Models 450 and 460 Line Purifiers valves, meters, and other parts of your 
use interchangeable cartridges containing system. 
molecular sieves, charcoal, and special Circle No. 219 on Readers' Service Card 
filters. They will remove oil, water, foreign 
particles, etc. The 460 will also remove 
most heavy hydrocarbons. 
Circle Na. 215 on Readers' Service Card 

Chart 
Matheson offers, free of charge, a six-page brochure: "How to 
Succeed at Gas chromatography." Inside, a 3-page chart h e so n 
details exactly what you require for a high performance Gc 
set-up. Included are specifications for carrier gases, regula- Lyndhurst, N.J. 07071 
tars, filters, tubing, etc., as they apply for the different methods East Rutherford, N.J. 07073 Newark, California 94560 
of gas chromatography. Suggestions are also made for gas Morrow, Georgia 30260 Hanover, Maryland 21076 
sampling techniques to minimize error and contamination. Bridgeport, N.J. 08014 Whitby, Ontario, Canada LiN 5R9 
Circle No. 216 on Readers' Service Card Gloucester, Massachusetts 01930 Edmonton, Alberta Canada T5B 4K6 

Joliet, Illinois 60434 B 2431 Oevel, Belgium 
La Porte, Texas 77571 6056 Heusenstamm, West Germany 

2132 Cucamonga, California 91730 
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Zeiss Standard Microscopes: 
the now and future value. 
Now: Zeiss Standards designed for material and life Now: Zeiss optics - the same ones we use on our large, 

sciences: much more expensive research microscopes. 

Industrial research, quality control, inspection; Future: you can always add new objectives, light sources, 

Geology, petrography, and minerology; stages, and accessories to any Standard - even 20-year old ones. 
Biomedical teaching and research; Now: low price -- for example, a Clinical Standard costs 

Pathology and all clinical laboratory disciplines - less than $1500. 

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

BUNN, FORGET & RANNEY: ROBBINS & ANGELL: Basic Pathology, 2nd Edition 
Hemoglobinopathies-Major Problems in Internal The authors explain the basic mechanisms of inflammation, neo- 
Medicine, 12 plasia, immunology, etc., and survey systemic pathology. By Stanley 
The pathogenesis and treatment of sickle cell anemia and other L. Robbins, MD; and Marcia Angell, MD. 705 pp. 253 ill. $17.50. 
hemoglobinopathies are examined in this decidedly clinical book. June 1976. Order #7599-9. 
By H. Franklin Bunn, MD; Bernard G. Forget, MD; and Helen M. 
Ranney, MD. 308 pp. lllustd. $16.00. March 1977. Order #2179-1. DAVIDSOHN & HENRY: Todd-Sanford Clinical 

Diagnosis by Laboratory Methods, 15th Edition 
BUNN, FORGET & RANNEY: Human Hemoglobins Over 1400 pages of text and more than 725 illustrations cover every 
An expanded version of Hemoglobinopathies, this book adds dis- critical area of lab medicine. Israel Davidsohn, MD, FACP; and 
cussions of hemoglobin physiology, biosynthesis and genetics. By John Bernard Henry, MD. 1443 pp. 740 ill. $31.25. April 1974. 
H. Franklin Bunn; Bernard G. Forget; and Helen M. Ranney. 432 Order #2922-9. 
pp. lllustd. $18.00. May 1977. Order #2178-3. 

GUYTON, JONES & COLEMAN: Circulatory SMITH: Recognizable Patterns of Human Malformation, 2nd Edition -Major Problems in 
Physiology: Cardiac Output and Its Regulation, Clinical Pediatrics, 7 
2nd Edition 

Discover the genetic, embryologic and clinical aspects of 222 major 
This revised version of a pioneering study includes an important syndromes ranging from Down's Syndrome to Wilm's Tumor As- 
analysis of the use of computers to stimulate circulatory dynamics. sociations. By David W. Smith, MD. 504 pp. 515 ill. $20.00. June 
By Arthur C. Guyton, MD; Carl E. Jones, PhD; and Thomas G. 1976. Order #8376-2. 
Coleman, PhD. 556 pp. 214 figs. $21.25. April 1973. Order #4360-4. 

SMITH: Growth and Its Disorders: Basics and 
GUYTON, TAYLOR & GRANGER: Circulatory Standards, Approach and Classifications, Growth 
Physiology II: Dynamics and Control of the Body Deficiency Disorders, Growth Excess Disorders, 
Fluids 
Describes the formation of edema in peripheral tissues and lungs, Obesity-Major Problems in Clinical Pediatrics, 15 
and the relationship of the kidneys, hormonal system and reflexes By David W. Smith, MD. 155 pp. lllustd. $13.50. Jan. 1977. 
to body fluid balance. By Arthur C. Guyton, MD; Aubrey E. Taylor, Order #8378-9. 
PhD; and HarrisJ. Granger, PhD. 397 pp. 140 fig. $21.25. June 1975. 

Order #4361 -2. 
PATTON et al.: Introduction to Basic Neurology 

PETERS, PALAY & WEBSTER: The Fine Structure of Integrating the basic neurological sciences, this book examines the 
the Nervous System: The Neurons and Supporting close relationship between neurophysiology, neuroanatomy and clinical neurology. By Harry D. Patton, MD, PhD; John W. 
Cells Sundsten, PhD; Wayne E. Crill, MD; and Phillip D. Swanson, MD, 
Over 115 plates reveal the latest neurocytologic findings. By Alan PhD. 440 pp. 275 ill. $16.00. Aug. 1976. Order #7113-6. 
Peters; Sanford L. Palay; and Henry de F. Webster. 406 pp. 117 
plates. $33.00. July 1976. Order #7207-8. BONDY & ROSENBERG: Duncan's Diseases of 

GUYTON: Textbook of Medical Physiology, Metabolism, 7th Edition 
5th Edition In three sections-genetics, metabolism and endocrinology-the 

book defines the pathology, diagnosis and treatment of diseases 
Guytons milestone text presents a comprehensive review of the and disorders of metabolism. Edited by Philip K. Bondy, MD; and 
most modern concepts of physiological processes. By Arthur C. Leon E. Rosenberg, MD. Two volumes totaling: 1684 pp. 651 figs. 
Guyton, MD. 1194 pp. 804 ill. $25.00. Jan. 1976. Order #4393-0. $56.00. Jan. 1974. Order #1842-1143-x. 

- - - - - - -- - - 
f To order titles on 30-day approval, Please Print: Science 10/14/77 
* enter order number and author: El check enciosed El send C.O.D. El bill me 

ZZj FULL NAME 1W ____I AU: AU: 

POSITION & AFFILIATION (IF APPLICABLE) Izzi ____ ______________________________________ LIIj ADDRESS 
AU AU: 

ciTY STATE ZIP 

I... WB.Saunders Compa flYph U) West Washington Sq. delphia, PA 19105 
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Hitachi/Perkin-Elmer 8-400 Series 

S-450: 60A guaranteed, 20x to 200,OOOx, 30kV, $38k 

5 *5 5 5 5 

N 

..,. s/s' 

0 
5 430 70A guaranteed, 30x to 200,OOOx 25kV $32k 5 410 70A guaranteed 30x to 150,OOOx, 25kV, $30k 

Three research grade SEMs, 
all under $40k 

Patterned after our highly suc- Optimum brightness is also main- You can also have a wide range 
cessful 5-500 (over 100 in use), the tamed automatically, and immedi- of accessories: Hitachi-patented 
5-400 Series gives you high per- ately corrected for changes in dual magnification, elemental analy- 
formance and operational conveni- operating parameters. sis packages, and much more. 
ence that no other microscope with All three S-400 models also have Those are just some of the fea- 
similar specifications can match. a pushbutton-activated full frame, tures that make each S-400 model 
Especially at these prices, flicker free mode and a pushbutton the best buy in its price range. For 

For example, magnification is selectable, "quick look' low mag the full story and a demonstration, 
maintained automatically, despite (lOOx) mode. Plus automatic focus call or write: Perkin-Elmer, Instru- 
working distance changes, speci- compensation for severely tilted ment Marketing Division, 411 Clyde 
men positioning errors and even samples and a completely automatic Avenue, Mountain View, CA 94043. 
sample topography. evacuation system. Phone: (415) 961-0461. 

SEE THE 5-400 SERIES 
RERKIN-ELMER I AT EMSA 
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Investment Energy 
What kind ofpower is needed to eed" the 

energy sources ofthefuture? 
-5' 

-'5* 

#55--s ".5 

!HE TECHNOLOGIES which offer  supplies for laser fusion 
3. brightest promise of a major /7/C ' ...including work being done at the 

the - Livermore experiments 
contribution to tomorrow s energy  ' * laboratories of the Univer- 
economy share a common need. In all sss-s'i sity of California where an effort is 
cases, a large investment of energy is '/s- , under way to generate the most pow- 
required, before a return on invest- "., ,  erful pulses of light ever created by 
ment can be realized. .... man 

In most approaches, this invest- are ventures of historic importance, \ j 

ment is an integral part of the produc- and deserving of our best talents and 
tion cycle-creating the environment  
in which energy generation can occur. highest efforts 
In others, it's needed to prepare the Fusion Through Plasma Heating "' 7 '' 

materials and components that go into and Magnetic Confinement 
the process. But in all cases, the in- Progress continues toward the goal ' ,. 

vestment is massive--- and it must be of achieving controlled thermonuclear Laser implosion of a pellet. 
delivered with exceptional precision reactions by the heating of isotopes of 
and managed with exceptional sen- hydrogen (available in limitless quan- Uranium Enrichment for Nuclear 
sitivity. tities in the world's oceans) to stellar Power Generation 

UVC has won a position of leader- temperatures. Methods of maintain- The 'enrichment' of uranium, by 
ship in this demanding field-through ing such astronomical temperatures the separation of specific isotopes 
long-term participation in the re- for sufficient periods of time include from the natural metal, is essential 
search, development and testing of various 'magnetic confinement' for the manufacture of the rods which 
advanced energy systems.., and the schemes. The most promising of these fuel most types of nuclear fission 
provision of power for high-energy are being investigated with reactors of reactors. Here, too, a laser application 
applications in such related areas the so-called tokamak (ORMAK) holds great promise for bringing new 
as particle acceleration, high-volt- designs. efficiency and economy to what has 
age power distribution, and laser UVC equipment is presently in use, been an extremely costly and difficult 
systems. powering the neutral injection sys- process. 

tems for heating of such reactors at And here again, UVC power sup- 
the Oak Ridge National Laboratory, plies are playing an important role in 
Princeton University, The University bringing this new technique to frui- 
of California at Livermore and Berke- tion. 
ley, and at private corporations funded What Can We Do For You? 
by ERDA. These units, supplyjng Whether you're concerned with 

( energy for particle acceleration and advanced energy systems or more 
deceleration, include the largest, conventional power problems, you 
highest-power equipment ever cie'- too may profit from UVC's uncom- 
livered by UVC. mon competence. If you'd like to dis- 

Fusion Through Laser Implosion cuss how we might add some Invest- 
Basic structure of the tokamak nt Energy to 

device (ORMAK) at Oak Ridge. Another dramatic approach to con- me a project of your own, 
trolled fusion involves the ignition of please call or write: 

While the "payout" on investment thermonuclear reactions by subjecting Universal Voltronics Corp. 
in some of the fields in which we're tiny pellets of hydrogen isotopes to 27 Radio Circle Drive 
involved may be a decade or even a intense bursts of laser light. UVC has Mt. Kisco, New York 10549 
generation away, we know that these developed a wide variety of power (914) 241-1300 

circle No. 254 on Readers' Service card 
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IBM Introduces 

TEE Dl VICE CEPLER 
A simple and economical way to automate your lab experiments. 

Moving data automatically into and out of a You don't need software or hardware specialists to 
computer offers significant benefits: more precise data; make changes for you. And you keep the ability to interact with 
control of laboratory instruments and test equipment: your experiment because you program directly in a high-level 
reduction of operator error: and most important. better use language of your choice. 
of your time. The 7406 can enhance your experimental 

But lab automation always contained the "Yes capabilities. For example, you could tie in your Device 
Butsl' "Yes, but it's too complicatedl' "Yes, but I can't afford to Coupler to your mass spectrometer; or your emission 
interrupt my experiments7 "Yes, but I can't be bothered learn- spectrometer; or run both experiments together looking at 
ing another languag&' "Yes, but it's too expensive' the same sample. Create the instrument setup you want with 

The IBM 7406 eliminates the "Yes Buts) You can data reduction programmed the way you want it. 
plug the 7406 into your experiment in days, not months, It's We'll be happy to tell you how you can use the 
portable so it can be moved from one experiment to another IBM 7406 in your research. For instance, Gas Chromatography, 
whenever you need it. You can look at runs by the dozen. Atomic Absorbtion, NMR, Spin Resonance, Mass Spectroscopy, 
Even exploratory runs you never thought you'd have time Spectrophotometry, Microprobe Analysis, Calorimetry, 
to examine. With the Device Coupler. a terminal Electron Device Studies. Just drop us the coupon or call Dr. 
and a telephone line you can enter data directly Jack Smith at (914 696-4575 and ask about your specific needs. 
into virtually any terminal oriented interactive Oh yes-the best part. Configurations of the 
system that has the data handling capacity ,'.., Device Coupler start as low as $3050. 
you need. 

-- _ _ I NSTRUMENT SYSTEMS 
1000 Westchester Avenue, White Plains, New York 10604 

Yes, I'd like to know more about using the IBM 
7406 Device Coupler for my SM.. 

APPLICATION 

II ____________________________________ 

fit' COMPANY! DIVISION 

s/' ADDRESS 



LETTERS 

Medical Schools and the Government 

Many readers may be astonished at 
the economic and social assumptions im- 

  plicit in Philip H. Abelson's editorial 
"Coercion of medical schools" (16 Sept., 
p. 1137). If it costs society $250,000 to 
support a physician for a year, this is 
because the physicians control the supply 
of medical care-including the education 
of physicians and other health care prac- 
titioners. If medical schools successfully 
fight off governmental attempts to in- 
crease the supply of physicians, the costs 

S 'S/IsK of health care will surely continue to rise. 
Abelson misleads readers when he 

warns against "increasing further what is 
now regarded as an excessive number of 
doctors. Even on the relatively com- 
fortable Gulf Coast of Florida, 60 per- 
cent of the population does not have a 
family doctor. If, as Abelson states, 
there is "a large body of hypochondriacs homogenate and lonely people" overusing the health 
care system, there is a still larger body, 
including many readers of Science, who 
fail to seek adequate preventive medical 
attention because of exorbitant costs 

'S seconds! due, primarily, to control of the system 
For homogenization, disper- by the relatively small number of physi- 

sion, defibration and cians. 
emulsification, nothing ALVIN W. WOLFE 

works quite like a Poly- Department ofAnthropology, 
tron. Utilizing the Willems University of South Florida, 

"High Frequency Principle", Tampa 33620 
/ the Polytron combines ultra- 

sonic energy with mechanical The comments expressed in Abelson's 
action to homogenize recent editorial discredit the efforts and 

virtually any type of tissue.., education of many U.S. citizens attend- 
small organs, soft bones, muscle,' ing foreign medical schools by tarring 

cartilage, even an entire mouse. them all with the same brush. To state 
Because of its unique shear- that the "standards of admission and 

ing effect, the Polytron outperforms training are generally inferior' at foreign 
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nections in those "citadels of virtue" 
described in the editorial. 

As an international group of students, Weve reached some new lows 
we are keenly sensitive to the effects of 
branding any one segment of the popu- 
lation as second-class. Editorials such as in temperature contml. 

Abelson's engender and perpetuate such and vibration to a new low. 
designations. Lowest of all is the price 

NORMAN C. LYON 

SCOTT A. HEATLEY - . tag. Thanks to modular con- struction, Neslab's baths 
JAMES VAN PELT III actually cost less than others 

JACK DE LA TORRE . < not having their exclusive 
SANDY VERNICK '5' features. We think that's the 

Ph.D.-M.D. Bilingual Program, best low of all. 
School of Medicine, Universidad '' Write for our new catalogs 
Autonoma de CiudadJrnirez, '5' on constant temperature baths 
Judrez, Chihuahua, Mexico Three major technical ad- and circulators, cooling sys- 

vances have made Neslab's tems and/or heat exchangers. 
Abelson quotes E. Ginzberg (1) as constant temperature circulat- Call if you need technical 

estimating at $250,000 the total expend- ing baths the most advanced assistance with an application 
iture society makes in "supporting a available-with temperature problem. 
physician" for a year. Actually Ginz- ranges of ?250 down to a low 
berg said, "the net addition of one phy- of -1000C. 
sician adds approximately $250,000 to Multi-point temperature 
annual operating costs of the health sensing probes and a propor- 
care enterprise" [emphasis added]. tional IC controller keep con- E11141i3 

In response let me say that we physi- trol deviations lower than NESLAB INSTRUMENTS, INC. 

cians render a service or, if you will, de- 
liver a product, and hence our fees ever. A rugged new high flow 871 Islington Street 
should not be construed as mere "sup- circulating pump uses a 1/2" Portsmouth, Nil 03801 U.S.A. 
port"; some portion of the price of a loaf diameter shaft to reduce noise (603) 436-9444 
of bread is for the bread, not for support -__________________________________________________________________ 
ing the baker. Second, most of a physi- Circle No. 238 on Readers' Service Card 

cian's gross earnings "support" not him- 
self but his landlord and staff, his Ma 
Bell, his Uncle Sam, and so forth. 

Abelson presents a paradox by stating 
in consecutive sentences that there is 
"an excessive number of doctors" and 
'an infinite demand for medical atten- 
tion." I agree that medical schools 
should refuse to accept government 
coercion, but the position could have - * * 

been more lucidly and fairly presented. . ... * . . .?* 
HUGH A. LINDSAY 

3041 University Avenue, - - 

Morgantown, West Virginia 26505 

References 

1. E. Ginzberg, N. Engi. J. Med. 297, 814 (1977). 

Recombinant DNA Controversy 

Like several other cities, San Diego, 
California, reacted to concerns about re- 
combinant DNA research by appointing 
a citizens' committee to consider what 
risks, if any, were involved for the gener- 
al public. Although San Diego's com- 
mittee worked in a less emotionally 
charged atmosphere than its counterpart 
in Cambridge, Massachusetts, the con- 
clusions it reached were similar. One 
major emphasis of the San Diego com- 
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mittee's report was directed at the need poorly prepared to deal with the emer- wish to explain [see letter from R. J. 
for the University of California's Biohaz- gencies posed by laboratory accidents. Huxtable (15 July, p. 208)] that my origi- 
ards Committee to go beyond the letter, Another result of the open debate on re- nal letter (10 June, p. 1154) was not in- 
while retaining the spirit, of the National combinant DNA research is the in- tended as an attack on novelists as well 
Institutes of Health (NIH) guidelines in creased public awareness of science and as science news writers. Novelists and 
its surveillance of recombinant DNA re- its role in society. In the long run that too poets experiment with form as well as 
search on the university's San Diego can be beneficial. content and I do not want to impinge on 
campus. If the current heightened awareness of their game. Consequently, I take as gra- 

The San Diego committee's report was the problem of laboratory safety is di- tuitous the apparent support for my 
accepted by the city council in late minished by reduced anxiety about the thesis provided by the Faulkner example 
March 1977. Since then the concern dangers of recombinant DNA research, of Huxtable. I should add, however, that 
within the scientific community about at least one of the tangible benefits of the I do not wish to annoy only news writers 
the real and potential hazards of the re- controversy may be lost. Such a devel- in scientific journals; I address all sci- 
search has lessened, particularly with re- opment would be tragic from the point of ence writers and, in particular, all Sci- 
spect to the use of the K-12 strain of Es- view of everyone's best interest. ence writers. Incidentally, the symptoms 
cherichia coli, as reported in Philip H. ALBERT W. JOHNSON described by Huxtable, who falls asleep 
Abelson's editorial (19 Aug., p. 721). DNA Study Committee, Environmental reading Boswell, may be due to period- 

Regardless of the outcome of the cur- Quality Division, City of San Diego, omonotony (although Boswell's sen- 
rent debate on the regulation of recombi- San Diego, Callfornia 92101, and tences are atrociously long, and there 
nant DNA research, I fear that, with the San Diego State University may be interaction). The onset of this cu- 
increasing evidence that the research San Diego 92182 rious clinical entity is manifested by slow 
poses less danger than had been believed eyelid lowering and saltatory head and 
by its critics, the need for improved labo- body movements (in severe cases, in- 
ratory safety may be disregarded. One of juries from falling out of a chair have oc- 
the conclusions reached by the San Augmentation Trends curred), apparently induced by an over- 
Diego committee is that laboratory de- regular repartition of typographical signs 
sign and practices in general are not al- A hypothesis is always more inter- in a text. Writers can aid in eradicating 
ways consistent with the level of risk to esting when accompanied by a test. I this malady by avoiding uniform sen- 
which investigators, students, techni- demonstrate here that the windedness in- tence length. Effective antidotes are 
cians, and others are exposed. Concern dex of M. O'Hare (Letters, 1 July, p. 6) LP's [long-windedness profiles (see my 
about complying with the NIH guide- gives an even stronger lengthening trend letter, 10 June)] having a skewed normal 
lines has at least drawn attention to situ- for writings in Science than I envisioned, distribution (increased frequencies at 
ations in which research institutions are Before presenting the data, though, I shorter lengths) and a mean below 25 

______________________________________________________________________ words per sentence. For a more radical 
treatment Huxtable might try reading G. 
Garcia Marquez, who writes without 
paragraphs or periods, although some 
commas remain (caveat: his novels are 
not placebos and may provoke sleepless- 
ness). 

As the French observe at railroad 
crossings, "Un train peut en cacher un 
autre." Similarly, one trend can hide an- 
other. I am not ready to say what the 
fundamental trend is, but its expression 
in Science seems to involve both sen- 

* . -..0.6 tencelengthandreportlength.Thus,I 
now extend my demonstration to authors 
of reports. (I have also made compatible 
observations over the same period of ar- 
ticles and news items, but I do not de- 
scribe them here because of a self-im- 
posed length limit for this letter.) My 
sample is the first issue of Science in July 

* - - - -  - - ofeachyear,fromlJulyl9SS,whenthe 
S 'S 5''; 

modern three column design was 
adopted, through 1 July 1977. For each 
issue, I have measured the number of 
pages (P) and reports (R) in the Reports 
section. The results are shown in Table 1. 

A plot shows that evolution of the ra- 
tio P/R approaches a straight line. As 
with many evolutionary processes, it is 
hard to believe this came about without 
design. Some workers may feel this 
trend has been established by the ran- 
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lets you match wavelengths to the volume cell is temperature equili- stability. 
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dom accumulation of neutral changes in change. Further, I claim that sentence 
publishing and editorial policy, author lengthening has a negative value for the 

MSI behavior, and so forth. I find this notion primary goal of greater scientific commu- distasteful. Length (in pages or words) of nication. 
 present Science reports is roughly triple R. GRANTHAM 

that of a generation ago! By contrast, the Laboratoire de Biometrie, human brain took several million years Universit Claude-Bernard Lyon I, 

RECIRCULATING to triple in volume. The P/R growth rate 69621 Villeurbanne, France 
is even greater than that of the earth's 

KILLERS popuhtion. It also exceeds that for world References 
spending, which in the 20-year 1. R. Press, Nature (London) 268, 476(1977). 2. 0. Du5hane, Science i37, 255 (1962). 

period 1957 through 1976 went up from 
$155 billion to $280 billion (or only 80 The recent attack in the letter from 

 percent), on a constant dollar basis (1). Huxtable (15 July) on quantitative punc- 
RESERVOIR , Therefore, a cause should be sought for tuatioal analysis was well taken; the 

CONTROL this drift, which cannot be due solely to amusing nature of his riposte makes an 

REF. change (P K .01). issue, which while it may be grave 
H Happily, I have been able to identify beyond simple concern for linguistic tra- 

HEAT () m.?Il another trend of magnitude. ' more appears as a 
EXCHANGER  comparable union, often portrayed 

PUMP '-' [j Augmentation of the Science subscriber mild eccentricity of our materialistic, 
population seems to have paralleled that statistical society; however, before suc- 

______ -. _______ -- -  of P/R. It is rare and extremely gratifying cumbing to the pleasures of satire, I, for 
that phenomena on such different levels reasons both connected to my classical 

OUTPERFORM TAP-WATER can be linked. The best explanation I education-beginning with 6 years of 
have found for the increase in Science Latin in secondary school-and asso- 

CuULINU SYSTEMS... subscribers, hinted at here but not de- ciated with my respect as a scientist, vi- 

YET OPERATE FOR LESS. tailed, appears in (2). After due reflec- tally tied by my profession to the printed 
tion, I am driven to the unexpected con- word, for the value of precision in com- 
clusion that the P/R growth has been se- munication, might question whether this RC provides lower load temperatures 

than possible with tap-water "house- lected by readers, and most directly by trivial-appearing matter does not have 
lines" (10oO to +4000) (140F to paid subscribers. My compliments to the greater significance than the simple- 
+1040F) editor and publisher for making this se- minded penchant of modern pedants to 

RC removes more heat . . . up to 14000 lection possible by perceiving that an in- assign numbers to matters of heart and 
BTU/HR at +2000 (+680 F) 

RC circulates onlyclean ref rigerated fluid creasing fraction of the earth's popu- taste but instead deals with the more es- 
to eliminate equipment fouling due to lation likes nonmystical explanations of sential question of the sophistication of 
organic solids, minerals, scale, dirt, or natural phenomena and is preadapted to our human thought processes in an era 
corrosive chemicals often a part of tap- 
water systems. Eliminates filter main- the consumption of more comprehensive when $20 will purchase an electronic de- 
tenance and replacement. scientific reports. vice capable of remembering and using 

RC will operate without fluctuation in At the same time I still believe the sen- ten levels of parentheses, two memories, 
flow, pressure, or temperature 
HIGH FLOW/low pressure or low flow/ tence-lengthening trend should be re- one constant, and six hierarchical, 
HIGH PRESSURE systems and tem- versed. My working hypothesis is that grammatical functions, while human 
perature control to ?1/200. Freeze-up this is a parasite trend which has been beings who, more machine-like than the 
protection and low temperature op- able to hide itself in the rush of P/R machines themselves, are restricted usu- 
tions to -400, 

To circulate refrigerated fluids to: Lasers ally by their own indecision to the 
Electrophoresis Plates * Diffusion Pumps. multiple-choice format of exams, simple 

Also EMR & EST Magnets Electron Mi- Table 1. menus of fast-food restaurants, or the 
croscopes * Power Supplies * Reaction 
Vessels * Vacuum Evaporators. Year P (No.) R (No.) P/R three channels of culture proffered at no 

1977 46.0 20 cost by ABC, NBC, and CBS, and are, 
2.30 

1976 25.2 13 1.94 at their best, prominent and cultured citi- 
1975 16.8 9 1.87 zens, authors of renown, winners of the 
1974 25.0 12 2.08 Nobel and Pulitzer awards, who none- 
1973 37.1 17 2.18 theless limit the complexity of their 
1972 33.7 16 2.11 

STONE RIDGE, NY 12484 1969 34.0 18 1.89 perhaps, the noblest proponent of the 
1971 37.5 17 2.21 grammar not to the legalistic elegance of FTS SYSTEMS, INC. 1970 49.3 24 2.05 a pages-long speech by Cicero, who was, 

parsimonious period to ever exist, to the 
Roman senate, but to shod, clauseless, 
phraseless declarative sentences which, 
whatever their virtue as barroom exple- 
tives or exhortations by cheerleaders, 
can provide but little challenge to the 95 

1960 14.0 12 1.17 percent of our organic brain mass, 
1959 8.0 7 1.14 which, all too sad, is never used. 
1958 9.0 9 1.00 STEPHEN M. SCHWARTZ 

B  * 4 1957 9.0 9 1.00 Department of Pathology, 
BENcH-TOP 1956 10.0 9 1.11 

1955 5.0 7 0.71 School of Medicine, University of 
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Incompatibility and stress have been 
known to cause rifts in many an otherwise 
perfect union. 

Take polypropylene, for instance. This 
 thermoplastic is of- 

Id ten wedded with in- 
( organic fillers such 

as talc or kaolin to EA'1uiwuu 
v' increase heat resis -flhII 

tance and stiffness. 
But the result- 

ing union responds plastic- Filler 
- poorly to the stress   

of impact. Shock iiiaiiiaI! IaL 
waves tend to start 

- cracks around the ion er 
filler particles-mostly because the plastic 
doesn't cling to the filler. It just surrounds it. 

Our polymer scientists here at the 
General Motors Research Laboratories set out 
to strengthen the plastic-filler composite by 
introducing a compatible, shock absorbing 
interface. The trick was to get the interface 
material to stick to the filler. 

How did they do it? First they adsorbed a 
monomer, 2-ethylliexyl acrylate, on the filler 
particles. Then they irradiated the coated fil- 
ler, under vacuum, with high energy electrons 
(photo above). __ 

The radiation did two things: It polymer-  . '5,., 

ized the monomer coating. And it chemically .c 
linked this coating to the filler, as revealed by  
thermogravimetric analysis and carbon-14 tracer . 

techniques. 500 

As a some  * POLYPROPYLENE WITH 

plastics are now able E 400 COATEO TALC 

to bond tightly to fil-  
lers through an elas- 300 POLYPROPYLENE WITH 

tic interface. In the f UNCOATED TALC General Motors 
case of polypropylene  

Warren Michigan 48090 
and talc, that means  200 Research Laboratories about twice the im- pact strength as be- 100 20 BY 30 

fore (see graph). 
We call this experimental technique "radi- 

ation grafting on fillers' It's only one of the 
approaches we're exploring to help make plas- 
tic products live happily ever after. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the pre- Thoughts on Reorganization 

sentation and discussion of important issues related to 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by Among the superstitions of modem societies, few match the lures of 
publishing only material on which a consensus has been reorganization. Like taking the waters, in a quieter age, overwrought man- reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- agers now reach for reorganization as an all-purpose cure. Anyone who has 
views-are signed and reflect the individual views of the served in government is reminded of the rumble of tectonic activity fol- 
authors and not official points of view adopted by the lowed by transient surface eruptions. 
AAAS or the institutions with which the authors are af- 
filiated. Still, reorganization has its uses. It serves, however briefly, to let in light 

Editorial Board and break old habits. Occasionally it veers in the direction of harnessing 
1977: WARD GOODENOUGH, CLIFFORD GROBSTEIN, power and resources for the work that must be done. If it rarely does this 

H. S. GUTOWSKY, N. BRUCE HANNAY, DONALD KEN- 
NEDY, NEAL E. MILLER, RAYMOND H. THOMPSON well, it is because counterpressures drive us to cut deals, so that the out- 

1978: RICHARD B. BALzHISER, JAMES F. CROW, come is less than meets the eye. 
HANS LANOSBERO, EDWARD NEY, FRANK W. PUTNAM, Now the Carter Administration is busy with reorganization studies on a 
MAXINE SINGER, PAUL B. WAGGONER, F. KARL WIL- 
LENBROCK scale that has not been attempted since the Hoover Commission. It will be a 

Publisher very different kind of exercise. The agenda of government looks entirely 
WILLIAM D. CAREY different, and priorities and values have changed in many ways. Science and 

Editor technology are part of the action to an extent that would surprise the Hoo- 
PHILIP H. ABELSON ver Commission, and they figure large in government's doings at home and 

Editoral Staff abroad. How much of this is getting through to the reorganization planners 
Managing Editor Business Manager is not clear. But if reorganization is going to touch science and technology 
ROBERT V. ORMES HANS NUSSBAUM 

Assistant Managing Editor Production Editor sooner or later, the starting point ought to be a critique of policy manage- 
JOHN E. RINGLE ELLEN E. MURPHY ment. Structures and landscaping can wait. 
News and Comment. BARBARA J. CULLITON, Editor; If we try to comprehend what has been happening to American science 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN and technology since World War II, three features stand out. First, science 
WALSH. Editorial Assistant, SCHERRAINE MACK 

Research News: ALLEN L. HAMMOND, Editor; RICH and technology have been politicized because of the one-sided leverage of 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, government. Next, they are being secularized as lay publics participate in 
THOMAS H. MAUGH II, WILLIAM D. METz, ARTHUR L. negotiating their right uses. And third, science and technology have been 
ROBINSON. Editorial Assistant, FANNIE GROOM 

Associate Editors. ELEANORE BUTZ, MARY DORF- tnternationalized by the advent of new and tougher problems such as the 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB management of the biosphere, population pressure on life support systems, 

Assistant Editors: CAITILIN GORDON, RUTH KUL- and the claims of developing countries. These changes spell an aching need 
STAD, Lois SCHMITT 

Book Reviews: KATHERINE LIVINGSTON, Editor; LIN- for new frameworks of goal-setting. Reorganization should be concerned 
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INTRODUCING TI-Il NEW .GA.LE.N. . 

A professional microsco.pe 
at a price you 

can.4fo. 

base variable 
or (30 watt)'. 

eal for brlghtfie 

se contrastobse 
Named after the famous Greek h recentered subst p.y lent low rack and-pInIon focusIng. 
siCian, the GALEN microscope meets 
exacting Bausch & Lomb standards w . Graduated mechanical stage; lo 
It is priced at$746,0O* coaxIal controls.. 

The* GAL FN microscope is ideal for * ImmedIate oft-the-shelf delivery. 
routine work in colleges, hospita..ausch & Lomb gu.arantee, and n 
and industrial labs. And it meets the tionwide service. 
specifications required for a micro-  p r BAUSCH & LOMB 
scopeu.se.dto study.medicine Scientific Optical Products Division 

Coin.pare.th.e quality.of the.GALEN Look into GA1Nw.he.nyou"re Optics center, Dept. 66 
1400 North Goodrn.an.. 

microscope against any other micro- looking for a microscope: Rochester,N,Y, 14602 .. 

sco.pe on the mark arfo.ca.I, coated optics. BAUSCH & LOMB  

.....4x, lOx, 40x lOOx oil achromatic 
objectives. 

* Monocul triocular UAUEN 
models. ..... professional microscope 

*Monocular model $630, BinocUlar model shown $799. 

?5 

- '' I BAUSCH & LOMB muIuhhhIEhE 
I Scientific Optical Products Division 
I Optics Center, Dept. 6602 

 20722 North Goodman Street I Available on GSA contract. 
5' ' Rochester, N.Y. 14602 

1 Consult the Yellow Pages LII Have my B&L dealer contact me to arrange a convenient, I for your local authorized 
free demonstration.  Send catalog 31 -2439. I Bausch & Lomb dealer. 

Name I 
I . I 
I Title 
I Institution or Company 

I Street 
I City State Zip I 

I GALEN. The scope of a more productive laboratory. 
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119.9% ES IL IT Ti 

It may not solve all your eight syringes over 500 A may be 
mple handling problems, used over a wide temperature range 

.taHamilton 1000 Syringe The .1000 syr.nges are idea. 
ay be the most useful for precision measurement of 
ringe you could have gases, and are equally suited 
ound your lab. Just look for handling highly corrosive 
this versatility viscous, or normal liquids. 
The exclusive Teflon tip Your sample contacts essen- 

.theend.of the.plunger .lallyin.ert g.IassandTe.flon.. 
akes the syringe gas tight / All barrels, plungers and 
d liquid tight. There's no leak- ' plunger tips are interchange- 
e at pressures up to seven able within a given capacity, and 
mospheres and a leak rat may be purchased separately. 

.ss.th.an 3,zilper hour u.nde. 

.d tO all ThO.9 tea.Wes the 
partial vacuum. And the tip i  , fact that a 1 000 syringe is easy replaceable itit..beqoms.wor. ...';. 4 to clean and.you have..alm.ostI Q03.o There are 11 models ranging ' ' ' versatility for an alVpurpose lab capacities from 50 ,a 50 ml, syringe. For more details wrlte to .th.awide variety of needle and Jo.hi. Nadolr..y,.Ha.m.ilto.nOompany 
plunger options, as well as a back- Post Office Box I 0030, Reno Ne 
fill plunger, threaded plunger, gas 
tight valve.nee.dIe, and a.n adap.tati6n.vada.89510. 

r flushing out gas sample HAl V11111@N 
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Spectrophotometer Standards 

Each set of Spectronic standards is 
tested and certified to be accurate with 
values traceable to the National Bureau 
of Standards. Each set permits the user 
to check any spectrophotometer for 
zero percent transmittance, wavelength 
accuracy, stray radiant energy, spectro- 
photometric accuracy, linearity pre- 
cision, and optical alignment. Each set is 
supplied in a case with a cleaning brush 
and detailed instructions. Bausch & 

PTFE Membrane Filters High-Speed Centrifuge Lomb. Circle 668. 

High-temperature, chemically stable The RC-5B is a superspeed refriger- 
polytetrafluoroethylene membrane filters ated centrifuge. It has an integral auto- Mass Spectrometer 
for removing solids from liquids or gases matic rate controller for soft starts and 
under harsh conditions are now avail- stops; automatic temperature, speed, The system 250 gas isotope mass spec- 
able. There are six grades ranging in pore and time control; a sound-damping sys- trometer offers sensitivity of 0.2 ang- 
size from 15.0 micrometers down to 0.02 tem; and a drive system that only re- strom per millibar. This is possible be- 
micrometer. They are thermally stable quires the operator to "eye-balance" cause of einzel lens focusing and a stig- 
up to 3000F and are unaffected by acids tube contents. It is easy to program, has matic focusing analyzer system that 
and alkalies. They are soluble in chlori- a fail-safe control system, and uses 12 features nearly 100 percent transmission 
nated hydrocarbons. They are autoclav- different rotors. Du Pont Instruments. plus the high (10 kilovolts) ion accelerat- 
able, nonflammable, and have low shrink- Circle 667. ing voltage. The system determines iso- 
age and low thermal conductivity, and tope ratios, requires only small samples, 
are hydrophobic. They are available in a has a calculator-controlled sample inlet, 
variety of dimensions. Schlcicher & Pocket Calculator and offers on-line analysis and printout 
Schuell. Circle 665. of results. Varian MAT. Circle 669. 

The HP-29C is a scientific calculator 
that features 98 fully merged program 

Liquid Scintillation Counting steps, which typically hold 175 separate Gel Preparation Rack 
operations, full program-editing func- 

Filmware consists of film scintillation tions, and continuous memory. There Model 215 holds a variety of tube sizes 
tubes and a heat sealer. Optional acces- are also three subroutine levels, ten ad- simultaneously. It will accommodate 
sories include a rack, carrier vials, and dressable labels, indirect addressing, and from 1 to 24 tubes in sizes from 5 to 18 
tops for marking samples. Filmware re- insert-delete editing. Other features in- millimeters (outside diameter) and from 
quires less cocktail than standard count- dude backstep, single step, pause, and 60 to 250 millimeters long. Parafllm seals 
ing tubes and allows little or no loss of ten decision tests. Continuous memory the bottom of each tube and spring steel 
toluene. They are transparent, they elim- makes possible long-term storage of the fingers position each tube in a vertical 
mate wall adsorption, give a minimum user's program. Data and constants may position for polymerization. The rack al- 
background, and are compressible and also be retained in 16 of the data-storage so features leveling screws and a bubble 
unbreakable. Nalge. Circle 666. registers. A comprehensive handbook level. Bio-Rad Laboratories. Circle 676. 

and a separate applications book accom- 
pany each unit. Hewlett-Packard. Circle 

Motorized Microscope Stages 688. Portable Incubator 

Step-and-Repeat motorized stages in- Incublock will incubate up to 36 cul- 
dude models with and without integral Ultraviolet-Visible Spectrophotometer tures at 350 or 44.50C. It will operate 
digital readout. They may be pro- from a 12-volt battery or from line cur- 
grammed in fully reproducible and re- Model 551 is a double-beam, ratio-re- rent. The cast aluminum heat block will 
petitive steps of 1 micron (0.25-micron cording grating spectrophotometer. It hold 47- or 54-millimeter petri dishes. 
increments are available). Total travel is provides analysis from 195 to 800 na- The temperature within each well is 
100 by 100 millimeters and all stages fea- nometers. Bandpass is adjustable in four stable to within ?0.20C. Temperature is 
ture a five-digit, dial-in step selector, steps: 0.25, 1, 2, and 4 nanometers. It controlled by thermostat and solid state 
Paul Rosenthal. Circle 673. scans forward at speeds of 5, 20, 60, 120, circuitry. A pilot light indicates on-off 

240, and 480 nanometers per minute. Op- condition. Vista Scientific. Circle 677. 
Newly offered instrumentation, apparatus, and erator selects response time of either 0.5 

laboratory materials of interest to researchers in all or 5 seconds. Noise is less than 0.0004 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is angstrom at 0 angstrom measured at 500 Electronic Balances 
given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by nanometers. Baseline drift is less than 
Science or AAAS is not implied. Additional infor- 0.0015 angstrom over 8 hours and base- The series 1200 balances are top-load- 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number line flatness is within ?0.009 angstrom ers with microprocessors. They feature 
on the Readers' Service Card ton pages 1 lOA and from 220 to 700 nanometers. Perkin-El- optional plug-in keyboards that are as 
222A) and placing it in the mailbox. Postage is free. 

-RICHAROG. SOMMER mer. Circle 670. easy to use as pocket calculators. These 
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"Polaroid" and "PolacaloriR 

Have a Polaroid instant picture of it 
seconds after you see it. 

Whatever type of work you do, you probably spend too much time making 
a record of it. If it takes more than seconds, you're wasting time. 

Polaroid has two versatile camera systems that 
m can introduce you to the world 
 of instant photography. - 

Both systems let you 
know right away that youre 

getting the permanent 
CAMERA record you need. Right 

in your laboratory.With- 
/  out need of a darkroom. 

And you do it all yourself. 
And because you don't have to 

wait hours or days to get your 
finished picture, you'll be say- 

ing time and money. 
The MP-4 Multipurpose camera 

is a complete photographic studio in itself. It 
uses 15 dlfferent Polaroid self-developing films 

and does copying, macrophotography, photo- 
micrography, reductions and en- 

larging. Also, its modular 
design and inter- 

changeable 
lenses give 
ou the free- Diodes5 ebtitYOX COXO2' 

dom to build- 
and pay for-only accessories you 

need. 
The CU-S camera is designed for / 

close-up and detail work, reproducing ' 

subjects from 14 :1 to 3 times life size. CAMERA 
Lightweight and hand-held, you can even take it 
out in the field with its portable power supply. 

Complete the coupon, or call toll free: 800-225-1618 (in 
Massachusetts, call collect: 617-547-5177). We'd like to show 
you how quickly? 
and easily you can I Polaroid Corporation, Dept. A363, 

575 Technology Square, Cambridge, Mass. 02139. 
' \\ make instant I'dIiketoknowmoresbouthoweheMp-4andCU5canbeusedin 

records. my laboratory. 
Name_________________________________________ I 

KiPh1E'!bEE*Fbq..1I Title____________________________________________ uuiaruiu I Company 

Instant Laboratory I Address_____________________ 

Pictures I City State__________ I ____________________ A. DNA separation Type 52 tine n 4x5 film. Telephone 
B. Ruptured cylinderbarrel Type 665 positive/negative film. Application 
C. Medical illustration Typel46L transparen film. L......? 
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detect currents enable the operator to convert data, en- grease-free design and inert Teflon pro- 
ter programs, recall information, and cal- vide positive seal between components as small as culate results. There is a single-range without risk of contamination or loss of 
model (300 grams readable to within 0.01 sample. Wetted parts are either Wheaton 
gram) and a dual range version (30 grams 200 brand borosilicate glass or Teflon. 
readable to within 0.001 gram and 300 All caps have open tops and Teflon-faced 
grams readable to within 0.01 gram). septa. Flask sizes are from 1 to 10 millili- 

0.000000 MultipurposepH Meter 
Brinkmann Instruments. Circle 674. ters; vials with conical interiors are in- cluded. Wheaton Scientific. Circle 680. 

Supplemental Seafoods 

Model 671 is a digital meter that mea- 0 0 0 0 0 0 sures pH, millivolts, dissolved oxygen, Tn-S brand supplemental seafoods are and temperature. It is suitable for the de- available in 12 natural varieties. They in- 
specific ions and for measuring dude over 70 trace elements, 17 essen- 

oxtdatton-reduction potential. It may be tial vitamins, and 8 minerals and they are 
operated by battery or on-line power. It more than 60 percent protein. They will 
measures pH from 0 to 14 units with a meet the needs of most freshwater and 
resolutton and accuracy of 0.01 unit; mil- marine species. They are packaged in 3- 

within 0.1 percent; dissolved oxygen 
ltvolts from 0 to ? 1999 millivolts with ounce, transparent zip-lock bags that are resolutton of 1 millivolt and accuracy to resealable. Sea Lake Systems. Circle 681. 

a rripere! from 0 to 19.99 parts per million with res- 
olution of 0.01 part per million and accu- Ultramicrotome 
racy to within 0.2 part per million; and 

That's 1017 amp, temperature from 00 to 1000C with resolu- The Ultracut microtome is designed so 
or 63 electrons/sec. tion of 0. 10C and accuracy to within that the operator can reach all controls 

You can do it with the Cary 401 0.50C. Extech International. Circle 675. while viewing the specimen through the 
Vibrating Reed Electrometer. The 401 stereomicroscope. Feed and drive mech- 

with highest sensitivity available, anisms are insulated from external vibra- 
is world renowned for such applications Ten-Signal Multiplexer tion and thermal disturbances. Within a 
as investigating the physical properties ribbon, the operator may alternate 

of matter, for measuring ion currents Dataplex 10 has ten input channels and among large area ultra-thin sections, 
ih mass spectrometry or monitoring soft a single output. It enables the user to semi-thin sections, and macrosections. 

beta radiation of 014, tritium or other channel up to ten different signals to a Even hard specimens may be sectioned. 
isotopes in nuclear or biomedical single recorder, meter, printer, or similar American Optical. Circle 671. 

research. Backed by 30 years of design device. The user selects the number of 
and manufacturing expertise, the channels to be scanned from one to ten 

Cary 401 offers superlative, drift-free and the dwell in seconds from 1 to 20. In Liquid Chromatography System 
performance sensitivity of 5 x 10-1 7amp, the scan mode, the device will feed each 

5 x 1016 coulomb, 2 x 10-s volt and input signal in sequence to the output. This system contains the Mixograd 
input impedance of >1016 ohm. Hampshire Controls. Circle 678. gradient former, the Minipuls peristaltic 

For full particulars get in touch with your pump a chromatographic spectropho- 
nearest Varian Field Office, or contact us: tometer, a column, a valve, fittings, shut- 

Varian Instrument Division, Dept. 070, Particle-Sizing Microscope off valve, and the Race Track fractiona- 
611 Hansen Way, Palo Alto, CA 94303 tor. The system may be assembled with 

phone (415) 493-8100, extension 2121. The PSS-10 is a ten-power, monocular or without individual components to tai- 
microscope for measuring particles. br it for use in ion exchange, gel per- 
There is a hemocytometer grid in the meation, adsorption, high performance 
eyepiece that rotates through a full liquid chromatography, and others. Gil- 
circle. The nosepiece will accept two ad- son Medical Electronics. Circle 672. 
ditional objectives and the eyepiece tube 
will accept photographic accessories. 
The basic microscope includes a lamp Literature 
condenser lens, daylight blue filter, line 
cord and switch, and a spare bulb. Gen- Molecular Weight Standards are avail- 
eral Radioisotope Products. Circle 679. able for instrument calibration and poly- 

mer characterization by osmometry, 
chromatography, and other techniques. 

Micro-Scale Glassware ArRo Laboratories. Circle 693. 
Image Analysis Bibliography provides 

The Micro Kit enables chemists and references and author indexing for 329 
others to work with small samples. Coin- articles in life sciences and physical sci- 

Vctiiciiu ponents are assembled with screw- ences. Cambridge Instrument. Circle 
Circle Na. 147 an Readers' Service Card threaded Wheaton Connections. Special 695. 
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GRAPHICS AND PERSONAL COMPUTING TEKTRONIX 4051 

"Until now, we'd 
been mistaking access to 
processing Jor access 
to answers. 

/ - " store data on built-in mag tape, 
Problem: It takes  I -\ and generate graphic reports- 
more than a desktop , . ,, ' all at your own pace. 
processor to organize . The 4051: Its Graphics 
output into its simplest, .... . keep working when other 
most usable form. systems quit. Yet it can pay for itself in less than 
A personal computer can ' a year in timeshare savings 
shave timeshare expenses, but alone. Call your local Tektronix 
do nothing about trimming the Sales Engineer, or write: 
fat off alphanumeric answers. From interfaces and firmware to hard You can give up the power of a copy units, data storage devices, Tektronix, Inc. 
mainframe without the promise printers, plotters, graphic tablets and Information Display Group 
of more intelligent, instantly proven software, Tektronix provides P0. Box 500 
visible data. plug-in capability to customize the Beaverton, OR 97077 

Solution: Tektronix' 4051 to your special needs. Tektronix Datatek N.V. 
4051 Graphic System. P0. Box 159 
The one desktop unit A graphics answer is the most Badhoevedorp, The Netherlands 
that shapes information concise of all possible solu- 
into usable graphics. tions. The 4051 can eliminate G et the the hand-plotting and mental 

gymnastics that users of alpha- 
numeric-only systems take for picture. 
granted. It lets you instantly 
unscramble data and inter- 
actively experiment with graphs, straight to 

charts, maps and models. With the DOint. 

exceptional simplicity. With A 

almost the speed of thought. 
/  32K You command up to 

of off-line processing 
power. With a graphically 
beefed-up BASIC language. 
\Vith complete editing and ver- 
satile graphic-oriented software. 

You can tackle big pro- 
grams on-line in any language, -- 

OEM prices available Thktronix copyright ? 1977, Tektronix OMMiTTEOTO EXCELLENCE 
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BOOKS RECEIVED AND Energy. Global Prospects 1985-2000. Re- 
port of the Workshop on Alternative Energy 

BOOK ORDER SERVICE Strategies. Carroll L. Wilson. McGraw-Hill, 
New York, 1977. xxvi, 292 pp., illus. Cloth, 

(Continued from page 184) $14.95; paper, $6.95. To order this book circle 
No. 406 on Readers' Service Card 

Biosynthetic Products for Cancer Chemo- Energy Technology Handbook. Douglas M. 
therapy. Vol. 1. George R. Pettit. Plenum, Considine, Ed. McGraw-Hill, New York, 
New York, 1977. xii, 216 pp.' illus. $19.50. 1977. Variously paged. $49.50. To order this 

Chemotherapy in Psychiatry. Ross J. Bal- book circle No. 407 on Readers' Service Card 
dessanni Harvard University Press, Cam- Essential Relativity. Special, General, and 
bndge, Mass., 1977. xvi, 202 pp. $9.95. Cosmological. Wolfgang Rindler. Springer- 

Child Development and Socialization. Jere Verlag, New York, ed. 2, 1977. xvi, 286 pp., 
B. Brophy. Science Research Associates, illus. $29.80. Text and Monographs in Phys- 
Chicago, 1977. xviii, 590 pp., illus. $13.95. ics. To order this book circle No. 393 on 

Choice Sequences. A Chapter of In- Readers' Service Card 
tuitionistic Mathematics. A. S. Troelstra. Cla- Exploring the Cosmos. Louis Berman and J. 
rendon (Oxford University Press), New York, C. B. Evans. Little, Brown, Boston, ed. 2, 
1977. x, 170 pp. $10.95. Oxford Logic Guides. 1977. x, 436 pp., illus. ? plates. Paper, 

- Circuits. David F. Tuttle, Jr. McGraw-Hill, $12.95. 
New York, 1977. xii, 820 pp., illus. $21.50. The Feasibility of Fertility Planning. Micro 
McGraw-Hill Series on the Fundamentals of Perspectives. Papers from a conference, Sus- 
Electronic Science. To order this book circle sex, Dec. 1975. T. Scarlett Epstein and Dar- 
No. 405 on Readers' Service Card rell Jackson, Eds. Pergamon, New York, 

-, , , - , , - Climatic Change and World Affairs. Crispin 1977. viii, 244 pp. + plates. $25. To order this 
' Tickell. Center for International Affairs, Har- book circle No. 408 on Readers' Service Card 

yard University, Cambridge, Mass., 1977. 78 Fine Structure of the Developing Epithelial 
pp. Cloth, $8.95; paper, $3.95. Harvard Stud- Attachment of Human Teeth. Hubert E. 
ies in International Affairs, No. 37. Schroeder and Max A. Listgarten. Karger, 

Convolution Integral Equations with Special Basel, ed. 2,1977. xiv, 146 pp., illus. $24.25. 
Function Kernels. H. M. Srivastava and R. G. Monographs in Developmental Biology, vol. 
Buschman. Halsted (Wiley), New York, 1977. 2. 
vi, 164 pp. $9.75. Finite Element Bibliography. Compiled by 

Coronary Artery Surgery. A Critical Re- Douglas Norrie and Gerard de Vries. IFI/Ple- 
view. Thomas A. Preston. Raven, New York, num, New York, 1976. viii, 686 pp. $57.50. 
1977. xii, 266 pp. $12.50. Fishes of the Gulf of Mexico. Texas, Louisi- 

The Cosmic Frontiers of General Relativity. ana, and Adjacent Waters. H. Dickson Hoese 
William J. Kaufmann, III. Little, Brown, Bos- and Richard H. Moore. Underwater photog- 
ton, 1977. xiv, 306 pp., illus. Paper, $6.95. raphy by Farley Sonnier. Drawings by Dinah 

Cosmology, History, and Theology. Papers Bowman. Texas A & M University Press, AUlulI1H 
from a colloquium, Denver, Nov. 1974. Wolf- College Station, 1977. xvi, 328 pp. Cloth, 
gang Yourgrau and Allen D. Breck, Eds. Plc- $12.50; paper, $7.95. 

Here's the most advanced energy num, New York, 1977. xvi, 416 pp., illus. $45. Foundations of Parasitology. Gerald D. 
dispersive analyzer ever built for Crossfire in Professional Education. Stu- Schmidt and Larry S. Roberts. Mosby, St. 
SEMs and TEMS. dents, the Professions and Society. Proceed- Louis, 1977. x, 604 pp., illus. Paper, $19.50. 

You control the analysis 1mm a ings of a conference, Evanston, Ill., Oct. Freud and the Dilemmas of Psychology. 
convenient hand-held push-button 1975. Bruno A. Boley, Ed. Pergamon, New Marie Jahoda. Basic, New York, 1977. vi, 186 
console. Multicolored spectra appear York, 1977. x, 108 pp., illus. $10. pp. $10. 
under computer control. Quantitative Cyclic Nucleotides in the Nervous System. The Freudian Paradigm. Psychoanalysis 
printouts of unprecedented accuracy John Daly. Plenum, New York, 1977. xiv, 402 and Scientific Thought. Md. Mujeeb-ur-Rah- 

automatically, initiated by a few pp. illus. $32.50. appear , man, Ed. Nelson-Hall, Chicago, 1977. xxiv, 
simple commands. Cytogenetics. Ronald L. Phillips and 404 pp. Cloth, $17.50; paper, $9.95. 

The software programs for quantita- Charles R. Burnham, Eds. Dowden, Hutchin- The Genetic Perspective. Adela S. Baer. 
lion are the latest and most accurate son and Ross, Stroudsburg, Pa., 1977 (distrib- Saunders, Philadelphia, 1977. xii, 280 pp., il- 
- fully proven in use. They include 
ZAF-2 and ZAF-3, which has automatic utor, Halsted [Wiley], New York). xviii, 492 lus. $12.95. pp., illus. $35. Benchmark Papers in Genet- Gossip, Reputation, and Knowledge in Zina- 
peak search. All are stored on ics, vol. 6. cantan. John Beard Haviland. University of 
tloppy discs. 

Our HYPERSENSETM detector Differential Games and Control Theory II. Chicago Press, Chicago, 1977. xiv, 260 pp. il- 
prodUces three times as many counts Proceedings of a conference, Kingston, RI., lus. $20. June 1976. Emilio 0. Roxin, Pan-Tai Liu, and Growth, Nutrition, and Metabolism of Cells as conventional detec'ors, thereby Robert L. Steinberg, Eds. Dekker, New in Culture. Vol. 3. George H. Rothblat and 
spotting hard-to-tind elements and York, 1977. xiv, 486 pp. Paper, $35. Lecture Vincent J. Cristofalo, Eds. Academic Press, 
increasing quantitative accuracy. Notes in Pure and Applied Mathematics, vol. New York, 1977. xiv, 548 pp., illus. $26. To 
A Harwell pulse processor turther order this book circle No. 409 on Readers' 
boosts the count rate by 50% and 30. 
improves resolution to an unmatched Differential Topology. First Steps. Andrew Service Card 
139 eV. H. Wallace. Benjamin Advanced Book Pro- The Hamilton-Jacobi Equation. A Global 

AUTOTRACE is tar and away the gram, Reading, Mass., 1977. xiv, 130 pp., ii- Approach. Stanley H. Benton, Jr. Academic 
tinest automatic X-ray analyzer ever lus. Paper, $7.50. Mathematics Monograph Press, New York, 1977. xii, 148 pp. $13.50. 

Series. Reprint with corrections of 1968 edi- Mathematics in Science and Engineering, vol. developed. tion. 131. To order this book circle No. 394 on 
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