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SO YOU RATE AN 

ULTRORAC! 
A little envy is pardonable. Not everyone is lucky enough to have 
the finest fraction collector in the world. 
But if your work calls for precision and reliability in electronically- 
controlled fraction collecting, you need an UltroRac?, too. 

LKB instruments Inc. 
12221 Parklawn Drive, Rockville MD. 20852 
11744 Wilshire Blvd. Los Angeles calif. 90025 
6600 West Irving Park Road, chicago III. 60634 

7 260 North Broadway, Hicksville N.Y. 11801 

A. 

/ 

No 304 on Reoder $ervke Cord. 



The In ...j 

Dispen 
It needs 
no special bottles, 

bases, 
no special . . Simple to operate. . . . 

no special can. in cylinder. . . 

No meniscus reading problems. Exact volumes 
Adjustable or fixed-volume models. are easy to set with pointer and locking .Available.n3adjustable-volume models thumbscrew 

fTh,4.-2rnl; 1 - Sm.1.; 2.- lOnll and.7..fixed-vo.lurna . .<.. 

models (0.5,1.0, 2.0, 2.5, 3.0, 5.0 and lOOmI). Compatible with virtually any reagent. 
No corrosion problems. All materials contacting 

Easy to sterilize. liquid are inert, even to reactive chemicals 
Entire unit may be autoclaved at 120CC (except HF). 

without disassembling. " .." Al 

 Fits standard screw-neck reagent bottles. 
Designed for rugged. 

No fragile protruding glass tubing. Not Supplied with 16 oz. or 32 oz. amber reagent bottle (depending on cylinder capacity). Easily 
top-heavy; needs no special bottles or bases. fits other size screw-neck bottles with 

Outstanding reproducibility, optional adapters. 
Better than 0.2% reproducibility. Absolute 

accuracy 1 % for adjustable models, ?0.5% "" Doesn't this sound like the bottle-top dispenser 
for fixe -volume models. " you've been waiting for? Shouldn't you have 

ur literature? Just write: Brinkmann lnstru- 
FEP-coated ceramic plunger. ments, Cantiague Road, Westbury, N.Y. 11590. 

Will not freeze with alkaline reagents. In Canada, write: Brinkmann lnstruments 
(Canada) Ltd., 50 Galaxy Boulevard, Rexdale 

Precision valv and cylinder system. (Toronto) On 
Tefzel? valve head, precision-ground boro ilicate glass cylinder, polished ball valves B rin k m an n 

assure trouble-free performance. 
Adju.table dispensing & filling cannulae. 

T flon?cannulae may be cut to any required Dispensette 
length with scissors. 

Circle No.280 an Readers' Service Card 

Tefzel? and Tef [on? are Do Pont trademarks 

Dispenseue? is a registered trademark 

of It. erand Co.. wertheim, W. Germany 
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There you And here we 

are with all are with the 

those RC-2B new RC-5 that 

Let's get together. 
You need a new superspeed more precise temperature control. 

refrigerated centrifuge. But you More published experiments 
hesitate. Knowing what rotors cost. have been performed on the RC-2 or 
Well, if you own an RC-2B, you the RC-2B than on any other 
already have a rotor inventory for the superspeed centrifuge. So you have a 
new Du Pont/Sorvall RC-5. They all ready backlog of reference material 
fit. And that means you get a larger for your new RC-5. 
number and greater variety of rotors, And the new RC-5 is in the same 
tubes and adapters with the new price range as the RC-2B. 
RC-5 than with any other All good reasons for us to get 
superspeed. together. 

The new RC-5 is the new First, send for complete 
standard of the laboratory. New information on the new RC-5 to 
electronic controlled circuitry for Du Pont Instruments, Biomedical 
smoother, more accurate speed Division, Room 23700A, Newtown, 
control. New electronic sensing for CT 06470. 

(00 PONT) Instruments SORXALE 
Circle No. 323 on Readers' Service Card 



Sony's AV-3400 was the first complete portapak. 

Sony's AV-8400 is the second. And the third. 
Of course, you know the AV-3400, auto-thread reel. And the capacity portable source for your videocassette 

the famous portable VideoRover? to be transformed at minimal expense system. The best. From Sony. 
System that made high-quality into the... From anyone. 
in-the-field video recording practical. AV-8400C Color VideoRover- Which portable is right for you? 
Simple to operate, easy to carry, light weight and versatile, the highest For black and white only, at the lowest 
inexpensive to buy, the AV-3400 stilt quality portable '/2 color unit yet cost, choose the standard of the 
leads the field in portable black and designed. Records NTSC standard industry-the AV-3400. 
white ?"-tape recorders. color signals. Built-in drop out For black and white now, but 

But now it's not the only compensator. Powered by a self- color in the future, you'll choose the 
VideoRover from Sony. Because now we contained battery pack, AC current, or one that can grow-the AV-8400BW. 
have the AV-8400. And the AV-8400 is a car battery. Records from color video 
most unusual machine, cameras (such as our new DXC-1600), For color-the finest color now, 

It can grow as your needs grow. monitor! receivers, or other video the top quality AV-84000-and the 
As the AV-8400BW, it's a second- recorders. Compatible with the AV-8650 new DXC-1600 color camera. 

generation black and white recorder. for full editing capability. Excellent Get the details. Write today. 
All solid-state. Built-in sync generator. 
Meets EIAJ-Type I specifications. 
Self-threading with the new Sony Sony VideoRover Your choice. 

Circle No. 3O an Readers' Service Cord for Literature 
Circle Na. 302 an Readers' Service Card far Demonstration Sony Corporation of America sN.sea 

9 West 57th Street, N.Y., N.Y. 10019 
Gentlemen: 
lit Please send data on the Sony AV 3400 and AV 8400. 
 Please arrange for a demonstration 

STATE ZIP 

PHONE (AREA CODE) 

TYPE OF NOSINESS 

"2" "<""<"A 

AMOS 



BR-2204--Self-defrostirtg 
ULT 760, 775, 785 & 7100- with non-fogging, full- ULT 380-Capacity of 3.1 Capacity of 7 Cu. ft. (198 length glass door. Capacity Cu. ft. (87 liters)-Pulldown liters). Pulldowns from 

22.6 Cu. ft. and factory-set 
control that maintains tem- to -800C./-112"F. Floor -600C./-76TF. to -100TC./ 
peratures at 2 C to 4C / space: 517 sq. ft. C011 "l -1480F, Fleer space: 11.6 
35"F to39F Floor sq. ft. 4"4lLD 
space 6 6 sq ft  LISTED 

ULT 185-Capacity of 1.5 INVENTORY CONTROL 
Cu. ft. (44 liters) with a pull- SYSTEMS-for uprights 
down to-85"C./-1210F. and chests including bas- 
Floor space" 5 66 sq. ft. <Ut) kets on rails for 12 and 17 

LISTED Cu. ft. models. Get the most 
out of-and into-your 
freezer with Revcos CS. 

listed by 
Another industry first from Revco-the pacesetter for over 36 

years. Because we care about your safety, our freezers in their entirety 
-not just components-are now UNDERWRITERS' LABORA- 
TORIES, INC. LISTED. When you specify Revco, you've bought the 
best. 



ULT 975, 985, & 9100- 
Capacity of 9 cu. ft. (255 
liters). Pulldowns from 
-750C./-1030F.to-100TC./ ULT 1145, 1175& 2235 
-148TF. Floor space: 11.6 space-saving uprights. Pull- downs from -350C./-31 ' F. sq. ft. OL24ISTED to -750C./-103<F. Revco"s 

tall cold ones' have capa- 
cities from 11 to 22 cu. ft. 
Floor space: 6.6 sq. ft. 

LISTED ULT 1535, 2035 & 2435- 
Pulldown of -350C/-31 AF 

ULT 1760 & 1785-Capacity with capacities of 14.7, 20.0 
ULT 1260, 1275, 1280,1285 of 17 cu. ft. (483 liters), and 24.7 cu ft. <t/ LISTED 
& 12100-Capacity of 12.3 Pulldowns from 600 C/ 
Cu. ft. (349 liters). Pull- -76F. to 85AC./121cF. 
downs from -600C./-76"F Floor space: 14 sq. ft. (LISTED 
to -1O00C/-1480F Floor 
space: 11 6 sq ft. tL LISTED 

VOLTAGE SAFEGUARD- 
protects all your valuable 
electrical equipment by . 

boosting voltage, eg,, pre- 
- - <. . vents possible compressor " 

damage in event of brown- 
out. Simple to operate-just 
plugin.Compact-lessthan 2", ,.. 

2"??'.  2"  

:12" , " 2" 

0 :".,:.<A"IA 2"U2"2"'< 

For more information on Revco uprights, chest freezers, and 
nation-wide service centers write for our 
latest catalog, or contact. Curtin-Matheson, tl 
Fisher Scientific, Scientific PrOducts, VWR. ViVA 
In Canada: Allied Scientific, Can Lab, Fisher REVCO, INC. 
Scientific. 1100 Mmmorial Drive. west columbia, S.c. 29169 Telephone; 603/796-1700 Twx: 810-666-2103 cable: Rmvco 

Circle No. 256 on Readers' Service Card 



Speculations and facts on the sources of planets. 

O rig t flS: Earth, by Philip Morrison, 

What is man's deepest mystery? talks, the listener learns how far we've 
Perhaps it is his own origin and that of come, what we now understand, and 
his world. How did life begin? Where? where we have to go. 
... How did primitive life evolve into DESIGN IN THE UNIVERSE 
man? . .. How did the earth form? . . . George Wald, Harvard University 
How was the universe created? ... What 
of the genesis, life, and death of stars? ORIGINS is an attractive album with 
... What do pulsars and quasars signify? four 50-minute cassettes and an 
How were elements created? accompanying booklet. Ideas, facts, and speculations are given in layman's TO THE THRESHOLD OF LIFE 

language-just as they were originally Robert Jastrow, NASA Institute for 
Four of the world's leading scientists given in public lectures in Space Studies 
probe these questions in ORIGINS. Washington, D.C. 
They talk of experiments that recreate the This album is ideal for the inquisitive 
conditions for life ... speculations on mind that wants to understand the 
the forces of evolution . .. clues to life nature of stars, the universe, the earth, THE ORIGIN OF LIFE 
origins found in meteorites.., the and life. For the science student, Cyril Ponnamperuma, University of 
underlying order in the chaotic formation ORIGINS shows how scientific method Maryland 
of stars and solar systems.., the search and tools-those of chemistry, physics, 
for the true age of the earth. astronomy and geology-can be applied 

to this basic mystery. And for everyone, 
ORIGINS is the opportunity to listen INTELLIGENT LIFE BEYOND THE 

The quest to understand our beginnings to scientific work-in-progress. UNIVERSE 
is an eternal one. We've used our Philip Morrison, Massachusetts Institute 
intuition, our reasoning ability, and the 
steady accumulation of scientific tools Price: $34.95 to AAAS members. of Technology 
to follow that quest. Through these four $39.95 to nonmembers. 

. 

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 
A A A S Department 0-2 

1515 Massachusetts Avenue, NW., Washington, D. C. 20005 

Please send me _____ albums of ORIGINS at $39.95 each ($34.95 for AAAS members). 
w Check enclosed  Please bill me later 
(Member orders must be accompanied by remittance.) 

Name 

Address 

City State Zip 
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Now the most modern spectrophotometer for enzyme . . Remote Temperature Monitorlng-built-Im Full scale. 
kinetics is also the lowest priced. It's the new GA/ display of any 100, 500, or 1000, with thermistor placed 
McPherson EU-707 Digital Double Beam, Ratio-Record- either in sample orholcler. .. 
ing, Scanning Spectrophotometer with Automatic Sample Adjustable. cycle/dwell time-no extra cost. Digital. 

.Positioner. ;. only $8675* complete... nothing extra to timers control cycle of 0-99 seconds or 0-99 minutes. . buy. Dwell 0-99 seconds. " 

Rate of change Displayed Continuously-standard. Rate Additional features-same low price.igital. wavelength. .of Ohange (dA/dt is displayed digitally and recorded.You scanning and display, computer compatibility, digital 
.interpret data faster, easier in kinetic studies. Or read. display of absorbance to 3000 Als, boxqar type integra- 

conventional absorbanceftransmission concentrations tion.. ... . runitoftime> < Research q.uality-Iow.cost..Accuracy..to.?Q..QO.bs,. 
.Electwnic indexing of Micro-Cells-included. More.resolution of 0.1 nm, and stray light of less than 0.1% at 

accurate, reproducible positioning of the four cells in the .220 nm. 
beam is assured. No mechanical indexing parts to wear. 

.Independent Zero Offset-no extra charge. Continuous For fastest return of complete specifications and ordering. 
zero suppression of -0.3.to +3.0 Abs.. - separately for data, write directly to GOAIMcPhersn Instrument, 530 

.. . . . each sample. ..Main St., Acton, MA 01720. Or see our local regional. 

. Independent Scale Expansion-same ney4. Full scale manager in your area. 
display of any 01, 0.5, 1.0 or2JOAbs. - - separately f Need.mnjediate information.Call Howard Schwartz at. 
each sample. 

.617 263-7733 

/lTTSBURGH CONFERENCE. 
r, Marcls3 7< Booths 514. 
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The REPIPET?Jr. 

reagent dispenser 
Unbreakable , 

$29.50 " 

Recommended for: aqueous solution, water, 
dilute acids, foods, aliphatic hydrocarbons. 
Not recommended for: concentrated acids, 1"" 
solvents, bases. 
The REP IPET Jr. is the most economical semi-automated \>"\ 
precision dispenser on the market today. (Precision 0.5%, 
accuracy".2%.) This all-plastic instrument will serve you 
well when used as recommended. A chemical 
resistance chart is included. \\\ <2"<2" A,. 

The REPIPET Jr. is a simple, no-maintenance 
dispenser with interchangeable parts. LII supplies 
5 and 10 ml sizes with 1,000 ml plastic container. 
Circle No 296 on Readers' Service Card 

The lowaliho 

- REPIPET?dispenser 
For dispensing concentrate acids-any rea ent3 

10  This new low silhouette REP IPET? dispenser features a 
N, convenient 2-opening container. It is one of many LII dis- 

- pensers and dilutors entirely safe to use with any reagent 
except HF. Guaranteed accuracy 1 %,reproducibility 0.1 %. 
Price of 10 ml model shown is $68.50. 
Circle Na. 297 on Readers' Se, vice Card 

Order from Labindustries or your distributor. 

4*LABINDU 
1802 Second Street! Berkeley, California 94710 / Phone (415) 843-0220 



Lottery Admissions System Computer Use 

in the Netherlands In their article "Computer use un- 
The editorial "Medical school admis- der a free-access policy" (31 May 1974, 

sions matching" (2 Aug. 1974, p. 401) p. 957), Luehrmann and Nevison make 
and the subsequent letters (11 Oct. a case for free access to computing at 
1974, p. 93) have called our attention a university, claiming that it is differ- 
to the fact that the problem we cur- ent from other schemes for allocating 
rently face in the Netherlands is far resources and that it results in greater 
from unique. educational value. In doing so, it ap- 

Originally in this country, every stu- pears that they make some faulty as- 
dent who passed state-controlled high sumptions and draw some misleading 
school examinations could enter the aca- conclusions. 
demic field of his choice, provided the First, the authors claim that, at 
subjects of his examinations were suit- most universities, users must pay for 
able for that particular field. In recent the services they consume. In this, 
years, in at least ten fields of study, they confuse accounting practice with 
the number of applicants has greatly allocation procedures. At Dartmouth 
exceeded the capacity of the univer- College, faculty and staff bills are sent 
sities to train and accommodate these to users; and so they are at most insti- 
students adequately. Finally, 3 years tutions. Dartmouth student bills are 
ago, a quota system was established sent to the Dean of Student Affairs; at 
for certain fields of study, one of which most universities they are sent to the 
was medicine, faculty responsible for the work the 

At present, there are approximately students are doing. Accounts are kept 
three applicants for each available and bills are sent in both cases; neither 
place, so a selection system was set up case is analogous to the library proce- 
to keep the number of students ad- dure, as the authors suggest. The con- 
mitted within the allowable quota. fusion is due to the fact that at most 
Committees were appointed and selec- institutions, allocations are made to 

* * tion procedures in other countries were students in units called "dollars." 
I : S carefully studied. The system we ended What they are given in fact are not 

* . up with allows entrance to a few stu- dollars but shares of the resources of 

trance is decided by lottery. This ap- the output is assumed to be computing 
Ge * *.e dents with very high examination the facility (1). If the input to the * scores; for the remaining students, en- computer facility is $1 million, then 

proach, although highly unsatisfactory, services worth $1 million; a one- 
at least enables gifted students to study millionth "share" of this output is 
in the field of their choice. called a "dollar." 

This system has now been in opera- It can be argued that the share 
tion for 2 years, and we expected that system is in fact a more flexible meth- 
during this time a quantitative admis- od of allocation and control than the 
sions procedure would be developed, methods in use at Dartmouth, where 
However, tnstead of a selectsve admis strtct lsmtts are placed on whtch parts 
sions system, the Dutch government of the system are accessible to the 
now proposes to limit student admis- user. In the share system, the user can 
sions by lottery only. This will prevent decide whether he wants to spend his 
a number of highly intelligent students shares on disk storage, tape input- 
from being admitted to the profession output, CPU (central process unit) 
of their choice. cycles, or interactive connect time. It 

We think it is immoral to have a is easier to make the resources match 

* *.. system in which the future of human the job, and it is easier for facility 
* * * S beings is decided by a game of chance, management to mold user behavior to 

-S and we feel that to use a lottery as a minimize conflict. 
means of limiting the number of stu- Second, the authors assert that the 

44 A dents admitted to universities is a di- free-access policy accounts for the 
go : rect threat to science in general. large number of users at Dartmouth. 

FRITS L. MEIJLER This would be hard to prove. The 
0@* Department of Cardiology, University Dartmouth Time-Sharing System is 

Hospital, State University of Utrecht, well designed, user oriented, and in 
Utrecht, Netherlands cludes interesting, exciting, and well- 

JOHAN VREEKEN documented software. It is supported 
Department of Internal Medicine, by a faculty and administration that 
Wilhelmi.na Gasthuis, University of makes the importance of computing 
Amsterdam, Amsterdam, Netherlands evident to everyone on the campus. 

* A SCIENCE, VOL. 187 114 
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in the field of their choice. called a "dollar." 

This system has now been in opera- It can be argued that the share 
tion for 2 years, and we expected that system is in fact a more flexible meth- 
during this time a quantitative admis- od of allocation and control than the 
sions procedure would be developed, methods in use at Dartmouth, where 
However, tnstead of a selectsve admis strtct lsmtts are placed on whtch parts 
sions system, the Dutch government of the system are accessible to the 
now proposes to limit student admis- user. In the share system, the user can 
sions by lottery only. This will prevent decide whether he wants to spend his 
a number of highly intelligent students shares on disk storage, tape input- 
from being admitted to the profession output, CPU (central process unit) 
of their choice. cycles, or interactive connect time. It 

We think it is immoral to have a is easier to make the resources match 

* *.. system in which the future of human the job, and it is easier for facility 
* * * S beings is decided by a game of chance, management to mold user behavior to 

-S and we feel that to use a lottery as a minimize conflict. 
means of limiting the number of stu- Second, the authors assert that the 

44 A dents admitted to universities is a di- free-access policy accounts for the 
go : rect threat to science in general. large number of users at Dartmouth. 

FRITS L. MEIJLER This would be hard to prove. The 
0@* Department of Cardiology, University Dartmouth Time-Sharing System is 

Hospital, State University of Utrecht, well designed, user oriented, and in 
Utrecht, Netherlands cludes interesting, exciting, and well- 

JOHAN VREEKEN documented software. It is supported 
Department of Internal Medicine, by a faculty and administration that 
Wilhelmi.na Gasthuis, University of makes the importance of computing 
Amsterdam, Amsterdam, Netherlands evident to everyone on the campus. 
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It's obvious that Zeiss Axiomats are revolutionary microscopes. 
But here are 9 more reasons why. 

1. Symmetrical design for utmost stability. The optical and photometry with unique, new ULTRAFLUARS covering the 
axis runs right through the center. range from 230-750 nm. 

2. Truly modular system. The rugged modules can be 6. The most stable, most convenient and compact 
stacked for upright or inverted microscopy. Some are simply photometer system ever made. You can always observe the 
turned upside down for inverted use (as a metallograph, for measured detail in the total field. One module contains both 
instance). And they remain always perfectly aligned. (Only a the photometer and a 35mm camera system. 
century-old tradition in precision-engineering can meet the 7. The largest (8 x 17"), most stable and best aligned 
close tolerances for such exact alignment.) stages available ... including the largest scanning stages. 

3. The widest image field through newly computed flat- 8. Three illuminators in one housing.., all pre<center< 
field optics with unequaled resolution and contrast edge to able from the outside. 
edge. The first complete line of strain-free Planapochromats for 9. Remote control of focusing and stage movements 
all microscope techniques in transmitted and reflected light. . . . stage and objective modules can be placed in a sterilized 
Built-in zoom system of unusually large range (1:4) and of chamber. They become their own "Clean room". 
superb image quality. For the whole supporting story, write Carl Zeiss, Inc., 

4. Two fully integrated, fully automatic camera sys- 444 5th Ave., N.Y., N.Y. 10018. Or phone (212) 736-6070. 
tems (4 x 5" and 35mm) in one module, with additional ports In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 
for TV or motion picture cameras. 2S6. Or phone (416) 449-4660. 

5. UV-Axiomats for UV-microscopy, photomicrography, Nationwide Service 
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People at Dartmouth like the system 

helex 100 and the system likes the people. This 
has as much to do with its wide use 
as the mechanics of distribution. In a 

vs. 
system without this user orientation 

heavy metals. and on a campus without this ambi- IKILII INELLOSIS 
ence, students and faculty are re- 
strained by the quality of service more 
than by the allocation procedures. 

Finally, the authors conclude that L 
Edited uy 

free access to computing at other in- 
stitutions will cause a dramatic in- 
crease in the number of users, but SAD 

only a modest increase in demand. Charles w. Kim 

The implication appears to be that 
something of great value can be pur -State UnIversIty of 
chased at little cost. However, if the New Yor  Stony 

30 to 50 percent of the students at a Brook 

typical university who have no ac- 
counts were given free access to the 
computer, would they use it for any 
important educational purpose? If, as The sixty-three papers collected 
Luehrmann and Nevison suggest, their here comprise the scientific record 
usage would be minimal, its value will 

4 (in) probably be minimal as well. The diffi- of the Third International Confer- cult problem that the authors evade is ence on Trichinellosis, held in Miami 
the educational advantage that would 
accrue from a tenfold increase in Beach, November 2.4, 1972. The 

ij.i...j number of users or even a 40 percent program consisted of symposia coy- 
[fatal aLLracLIoIl, increase in demand. 

One might even argue that there are ering these aspects of trichinellosis 
Chelex 100, Bio-Rad's chelating some disadvantages "to a free-access morphology and in vitro studies, 
exchange resin, shows a high policy. The additional users would be biochemistry and experimental path- 
specific affinity for the ions of inexperienced and naive; they would 
copper, iron, and other heavy require a considerable increase in user ology, immunobiology, clinical and 
metals. It's ideally suited for services; and this cost would have to diagnostic aspects, treatment, and 
removing, concentrating, or ana- be borne by limiting the services now 
lyzing trace amounts of these provided to the users to whom com- epidemiology and control. 
metals, even in the presence of puting is more serious and important 
large quantities of sodium and than it is to the casual user. 
potassium. CI<RLES MOSMANN Comprehensive in scope, this volume 
Chelex 100's diverse applications Computer Facility, 
include: analysis of trace metals University of California, will provide a general understand- 
in natural waters, reagents, bo- Irvine 92664 ing of the current knowledge and 
chemicals, and physiological solu- References thinking on various phases of trichi- 
tions * removal of trace metals 1. c. Masmana, Academic Computers in Service nellosis and will serve to stimulate 
from reagents, culture media, (Jossey-Bass, San Francisco, 1973). 

soils, buffers and enzyme systems 
* recovery of metals from process Mosmann seems convinced that future work in the field. 
streams * chromatography of Dartmouth's friendly, user-oriented 
closely-related metals * concen- computer environment has been 
tration of trace metals for atomic achieved through a substantial com- December, 1914 104 pages 
absorption or anodic stripping mitment of university resources. Iii $3 
voltammetry analyses. fact, it is only a slight oversimplifica- 

Call or write for bulletin 114. tion to say that the reason why the 
computer system is easy for beginners 

'ITWYT to use is because Dartmouth has never 
 4441tB'?C4 had the resources that would be needed - 

32nd and Griffin Avenue to train thousands of people to use a 
Richmond, CA 94804 complicated system. Even today, con- 
Phone (415) 234-4130 trary to Mosmann' s expectation, the user lntaxt Educational Publishers 

services staff of six people at Dartmouth 666 Fifth Aveue, New York, N.Y. 10019 

represents only 5 percent of the com- 
puter center budget. Furthermore, none 
of these is the typical, high-priced ap- 
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plications programmer found at most A   < .: 2""". 0 "" Our 
university computer centers. 

But this should not be surprising. 
Reflect for a moment on our favorite (2" """0 

analog, the library. In which hypo- 
Stereomicroscope, thetical university library environment would the cost of user services be 

greater-one in which all users could 
read and follow simple instructions, or 
one in which literacy was slight and 
users needing library service were com- 
pelled to work with the assistance of " - 
reading specialists? Granted, the latter 
arrangement would drive out the "cas- I 
ual user" of library service, but I fail A/"01A A 

to see a corresponding benefit to the Its 
"serious user." Computer illiteracy is hciuld never 
also expensive. 

On another issue, Mosmann evident- 0./A<A..<.<A" .<"/"A?"<A" 4 2") 

ly prefers a system of computer-dollar just sit around. 
allocations to the free-access system < ?? 

described in our article. However, vir- <  . "2"<1"2"""0 "4  """<<0110< 

tually all other educational and research 
resources are treated as cost centers "< 

that have little direct responsibility for 
"recharging" users for their services. < < 

The library example is worn thin, yet 1 

academic departments themselves are - 

examples. Students do not have "chem- 
istry dollars" to be collected at turn- 2" 

stiles in the lecture room. Instead, the <" ." oo> 

student (or the state) pays tuition, and <1 ?A" 
the university decides the quantity and 
quality of "chemistry service" that shall 
be available. While it thereby gives up 
the possibility of using differential pric- 
ing policies to manage demand for  

different courses, most people seem so ? t4 
convinced of the value of present prac-  V frP0ILd  
tice that they would mount the barri- 
cades if an administration imposed such 
a free-market system on academic de- 
partments. Is computing so different? "A 4 hthI tnsII mt 

Finally, it is difficult to deny the <1"" 

charge that free-access computing may <1"" -  

lead to uses without any important <.2" 

educational purpose. So does free ac - VI0W  4j 
cess to books, yet we don't object to a 
student's reading for pleasure. Setting "j" j$4 
aside the question "of intrinsic value, <. 

we have evidence that the perceived ? "A"" 4>A \< w18$1fl4 
value of computing at Dartmouth is ""<1 "A< < 

very high indeed. In annual surveys of < 

entering freshmen, we find that "availa- " 

bility of the computer" is among the 
top two or three most frequently stated 
reasons that the students selected Dart- 
mouth. Our computer policy has thus 
contributed measurably to the fact that 
there are about ten applicants for every 
place in the Dartmouth freshman class. 

ARTHUR W. LUEHRMANN 
Kiewit Computation Center, 
Dartmouth College, 
Hanover, New Hampshire 03755 
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, 0 SO outstarding in Bausch & Lomb's new Balplan Mi- 
F  "-A/<11<" r0sc0pe, instrument 

A 4011?7A " "" I makes this quality 
-r1 55 77, 0 delightful experience. Interchanging modules, attaching 
a541 . 

"10< accessories, so quick and uncomplicated; focusing, so 
fine-so smooth; your most vi 

" tat investigations become 
pleasariter, less fatiguing, most rewarding. 

Balplan's modular system of integrated components, is 
mounted on a stand that features an exclusive, suspended 
inner arm. Pile as many accessories on the stand as you 
need, the optics, as part of the vibration-free inner arm, 
will still maintain drift-free, accurate focus. 

19  Focusing is controlled by concentric, comfortably low- 
positioned knobs. Fine focus is graduated in single mi- 

"A crons, allowing you to dissect visually each layer of the 
Specimen with ease. A complete revolution of the focus- 
jog knob moves the stage 100 microns. 
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THE QUANTIMET 720 SYSTEM GENERATES MORE USEFUL DATA THAN YOU'VE EVER BELIEVED 
POSSIBLE... AND AT HIGH SPEED. 

The Quantimet 720, by offering a wide A VARIETY OF INPUT PERIPHERALS AND INTERFACES ARE 
selection of automated image analysis AVAILABLE TO HANDLE ALMOST ANY TYPE OF SPECIMEN. 
capabilities, enables the scientist to per- 
form sophisticated, reproducible and FROM CINE AND SLIDE FILMS 
accurate measurements at speeds up to * Cineangiography-dynamic organ studies 
1,000 times faster than by conventional * Biological growth rates 

* Particle motion tracking 
Selected features of both micro and * Serial micrographs 

 ." ""  " macro specimens can be counted, mea- FROM PETRI DISHES 
-. sured, analyzed and classified according * Inhibition/exhibition zone measurements in research and qual- 

to shape, area, perimeter, density, ity control. 
length, width or other criteria you im- * Colony counting and size distribution analyses. 

pose. High speed frequency distributions and integrated optical density 
measurements, difficult to obtain by other means, are quickly obtained by FROM OPTICAL MICROSCOPES 
the Quantimet 720 with exceptional accuracy. * Measurements of cells, tissue sections, culture plates and auto- 

A video screen displays the specimen being analyzed and identifies radiographs. 
those features conforming to preselected criteria. Measurement results * Automatic x-y specimen handling and automatic focusing for 
are displayed in digital form above the video screen. Desktop calculators complete slide coverage. 
and minicomputers can be interfaced with the Quantimet 720 to provide FROM TRANSMISSION AND SCANNING ELECTRON MICRO- 
further statistical analyses and graphic presentations. SCOPES 

The Quantimet 720 is the most accurate instrument of its type presently * On-line image analysis with direct optical and electronic inter- 
available, and its modular design makes it the most versatile as well. A faces---eliminates photographic processing. 
variety of plug-in modules are available so you can select a system which 
not only meets current requirements but can be easily expanded to meet FROM MACRO SPECIMENS 
future needs. Your Quantimet 720 will never be obsolete because of * Photographs, negatives, x-rays, large particulates, lung and brain 
Imanco's continuing development and introduction of new modules to sections, and other macro specimens can be analyzed directly 
increase system capabilities. For more information, contact Image Analys- with an epidiascope imaging system. 
ing Computers, Inc., 40 Robert Pitt Drive, Monsey, N.Y. 10952. Telephone: 
(914) 356-3331. _____________________________________________________ 
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Image Analysing Computers, Inc. 
A METALS RESEARCH GROUP CORPORATION 

U SA. 2 Monsey, N.Y. (914) 356-3331 - U l( Royston Herts 60611 - W. Gernany: Offenbach 0611 835871 - France: Paris 587 12 04 - Canada: Montreal (514) 632-5911 
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samplIng from our new Nalgene? talog. 

Our new 1975 catalog is ready for you. 
With information on these new items: Star Head2"M magnetic stir bars 

for more efficient stirring, wide mouth wash bottles for easy 
filling, new closures for fluid transfer in either direction / 

Plus new safety shield liners and weights lab pens 
plastic notebook binder for record keeping and 
zipper-type plastic bags for collecting and storing / 

samples 
There's an enlarged, updated section of the 

chemical resistance and physical properties of 
resins used in each product 

This year's catalog has 56 pages of 
descriptions illustrations, specs and 
prices for more than 200 products 
plus selected Thermolyne stirrers, 
hot plates and ovens. 

For your copy write: Nalgene Labware, 
Box 365 Rochester, N.Y. 14602. 
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losophy and Rationale. Joseph Louis A History of Public Health in New sitology Institute, Agricultural Research 
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Geology of the Grand Canyon. William pp., illus. $20. Genera H-N. ii, 594 pp. Part 3, Genera ____________________________________________________________________________ O-X. ii, 330 pp. Paper. 
International Bibliography of Econom- 

ics. Bibliographie internationale de Sci- 

ence Economique. Vol. 21. International 

NOW! Greater Capacity at Committee for Social Science Informa- 
tion and Documentation. Tavistock, Lon- 

don, and Aldine, Chicago, 1974. lvi, 462 
No Extra Cost vith the New pp. $25. International Bibliography of the 

Social Sciences 1972. 

International Bibliography of Political 

Science. Bibliographie internationale de 
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Committee for Social Science Information 
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Vol. 22. International Committee fpr So- 
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A. - """"""""'"""""---- Introduction to General Relativity. H. 
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A Justice and Reform. The Formative 
Years of the OEO Legal Services Pro- 
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Lindenmeier. A Pleistocene Hunting So- 
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Paper, $3.95. Harper's Case Studies in 

Provides up to Twice the Ideal for general incubations, tissue cultures, Archaeology. 
Capacity of Competitive assays, fermentation studies, enzyme reactions, Linear Multevareable Systems. W. A. controlled purification tests, aging tests, and Wolovich. Springer-Verlag, New York, 
Shakers at No Extra Cost --- growth studies at both static and agitated 1974. x, 358 pp., illus. Paper, $9.50. Ap- plied Mathematical Sciences, vol. 11. 
The Lab-Line Orbit Environ-Shaker 18 combines conditions. 
greater capacity with accurate temperature con- Get more facts about this Shaker and our Linguistic Analysis of Children's Speech. 
trol from ambient to 650 C, ?O.50C, and as low complete line of quality engineered Orbit Shak- Readings. Thomas M. Longhurst, Ed. 
as 50C above coolant temperature with optional ers. Write for Cat. No. 274 or circle number MSS Information Corp., New York, 1974. 
cooling coil. High temperature safety thermostat below on readers service card. 348 pp. Cloth, $13; paper, $8.75. 
is automatically set when temperature is se- Liquid Scintillation Counting. Recent 
lected, for over-temperature protection. Unit Developments. Proceedings of a symposi- 
operates at variable speeds from 10 to 500 um Sydney, Australia, Aug. 1973. Philip 
orbits per minute, with solid state speed con -E. Stanley and Bruce A. Sco ins Ed 
trol. Requires only 20 inches of bench space Academic Press, New York, gg, _________ 1974. xiv, and features 29 interchangeable platforms avail- .: 496 pp., illus. $18.50. able for holding all sizes of flasks, beakers, test 
tubes, etc. Specially designed 150, 3Q0 or 450 LAB-LiNE INSTRUMENTS, Inc. Lunar Science V. Papers from a con- 
angle flask platforms increases aeration without Designers and Manufacturers ference, Houston, Mar. 1974. Lunar Sci- 
changing the agitation. Optional gassing mani- Lab-Line Plaza SI ence Institute, Houston, 1974. Two vol- 
fold and optional light bank also available. Meirose Park, Illinois 60160 umes, illus. Vol. 1, xxvi + pp. 1-418. 
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Simplicity 
<" and accuracy... Precision's 

Shaker Baths 
have it right 
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Just push the "Set Point" button for preset - - - 37eC; uniformity is ?O.030C. Push the "Van- - - 6 -, - - 

able" button to dial from iOe to +lOOec 
(cooling coil and cover needed for entire . .. 
range). shaking rate adjusts from 20 to 200 
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The Origin of Life and Evolutionary .RIAs so much easier and accurate Biochemistry. K. Dose, S. W. Fox, G. A. 
Deborin, and T. E. Pavlovskaya, Eds. 
Plenum, New York, 1974. viii, 476 pp., 

witha Br nkr Ia un Dilutor lltr$esis of Metamorphic Rocks. 

BIA sample processing Helmut G. F. Winkler. Edgar Froese, Ed. becomes a simple matt r with the. Springer-Verlag, New York, ed. 3, 1974. xii, 320 pp., illus. Paper, $9.80. Springer 
Brinkrn nn Digital Dilutor; it mixes Study Edition. Geology. 
sample and reagent additively, The Philosophy of Karl Popper. Paul 
precisely nd automati Ily t Arthur Schilpp, Ed. Open Court, La 
th touch of button. Outstanding Salle, Ill., 1974. Two volumes, Vol. 1, 
accuracy nd reproducibility is xviii + pp. 1-670. Vol. 2, xiv + pp. 671- 
made ossiblebyanele tronic 1324. The set, $30. Library of Living 
digital volume setting system  " Philosophers, vol. 14. 
combin d with two precision The Physical Principles of Rock Mag- 
cylinder and piston embli 5 '2"" < netism. Frank D. Stacey and Subir K. 
each having only 2 moving part " Banerjee. Elsevier, New York, 1974. x, 

.Liquids conta t only las " pp., illus. $21.75. Developments in 
and PTFE ornpon nts. Oper.n9 Solid Earth Geophysics, vol. 5. 

ngeislOtoS000 for reagent The Physics of Tire Traction. Theory 
adjustabl in steps of 1.0 l and Experiment. Proceedings of a sym- 
Choic of Iwo s mple ranges: 0.1 posium, Warren, Mich., Oct. 1973. 
to 500 l, adjust ble in steps of Donald F. Hays and Alan L. Browne, 
01 1 (Model I), or 1,0 to 5000 sl, Eds. Plenum, New York, 1974. x, 428 
in steps of 1.0 p1 (Model II). For pp., illus. $39.50. General Motors Sym- 
lit r ture writ Brinkrn nn posia Series. 
In trum nts, Gantiagu.Road, Plant Physiology. R. G. S. Bidwell. 
Westbury, New York 11590 Macmillan, New York, 1974. xxvi, 644 
InC n da:Brinkm nn pp., illus. $14.95. The Macmillan Biology 
In truments (C n da) Series. 
Ltd., OGalaxyillvd., . Plastic Containers for Pharmaceuticals. 
F{exdal (Toronto), Testing and Control. Jack Cooper. World 

Health Organization, Geneva, Switzer- 
land, 1974 (available from Q Corp., 

Drinkiflalin Albany, N.Y.) - vi, 204 pp. Paper, Sw. fr. 

The Power Broker. Robert Moses and 
the Fall of New York. Robert A. Caro. 

Circle Na. 279 an Readers' Service Card Knopf, New York, 1974. xii, 1246 pp. 1- 
index + plates. $17.95. 
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Gables, Fla., Jan. 1974. Stephan L. Mintz, 
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attachments can be provided. Pressure Vessel Catalog pp., illus. Paper, $13.50. Graduate Texts in Mathematics, vol. 13. 

The Schwarz Function and Its Appli- 
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