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xvi SCIENCE, VOL. 183 



Vol. 183, No. 4120 

SCI NCE 11 January 
1974 

7f4 ,   

>//> ' 

, , 
- 

/ 

,  

, ,  ; ,    

/ / /;r'  /4/4 

/ /4 
j/ 



THE HIGH-B 

ULTROLAB? DILUTER* 
The LKB Ultrolab Diluter is ens of the fastest and to choose from, giving in all a choice of volumes 
most accurate dili.tera on t market. It wIll siphdn  4 to 3000  These re  . . 

.a reset vO.lume of. sample liquid arid flu.pumps, with an cc.uracyof ?1%.and a reprodo 

up out with.a preset volu.me ofre.aqent a rate df up.bilityo.f 4-05%Tht.leakfree operation is achiev.ed 

to 1200.times an hour.by employing smooth, sapph re pump plungers. 

.Operation is.simplei To ehhge oVr pum.pa you.,j .Ultrolab.Dduter can 8150 be used.as a dis.penser, 
to dispense.ne or two reagents at the sam.e high.press' a button and.remove.the pump, complete with .reagent bottle You can immediately begin dilution or 
rate. 
Each.ump is permanently .. ' .. dispensing for a different type.of analysis by plugging 

preset to deliver 10 in a spare pum.p with a new type "'f reagent. A 
different volumes which ca be selected by merely convenient hand pipe.tte and.foot "pedal control are 
pressing 'a.pushbutton Three pumps are available available as 'options.Litems. 

I tie 1k 27 n eoders Serviee cord"'"' """"""""" 

LKB lnstrum&nts Inc. . 

12221 ParklawK'Drive Flo kvilI MD. 20 52 
11744 WIlshire alvd. 'I'&'' Celif. 900 
6600 W at irving Park Etoad, Chi ao 1W 60 34 

"2 0 North Bro dway, Hi kavilie N.Y. 11501 . .<?.:j. 

K.,.,.. . . 

., ....., 

.. ' 4, .,..K4 

4/ .4..., , 7/44 'ii 

... \ >fik.,4JK4>.KSK 4 \\ 

   7 

5455/7% 45. 

45., ".,.k'.' 

4'..' 

I 
.5. 

.2.' . ss4/$s'4.545/s '<'4/' 

<.4555/4\5 .5/4<4"NJ< 

4.5  

2/4,<. 5,. 
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Introducing the first inverted microscope 
designed as an inverted microscope. 

The new Diavert was engineered <"' . . .4/\4/ < 4? 

from the base up as a system designed 
to meet the special requirements of 
inverted microscope applications. 

Leitz,innearlyadecadeof . ' 

development, made no compromises 
with the objectives of stability, 
convenience and versatility. ' 

To begin with, the Diavert is >' '< 

exceptionally stable. That square shape 
is as solid as it looks. The base area is 
627 cm? The basic mechanical 
structure consists of rigid aluminum 
castings. 

And the Diavert is indeed 
convenient. For instance, the 164x160 You can conveniently use any type of culture vessel 

mm stage is positioned low. You can see with the Leitz inverted microscope. 
what you're doing when you manipulate 
specimens. Focusing knobs are also low, differential interference contrast It 
So your arms don't get tired. can also be used with the Ploem vertical 

The image moves in the same fluorescence illuminator. The Diavert 
direction as the specimen. Reason: accepts a full range of photomicrographic 
image-erecting optics. The transmitted equipment. 
light lamp moves with the stage so it If you own a Leitz Ortholux II 
doesn't have to be refocused when you research microscope, you can 
change the specimen plane. interchange all Ortholux accessories. 

And long working-distance And you save the cost of buying them 
condensers, up to 64mm, give you plenty for the Diavert. 
of room above the stage. If an inverted microscope would 

As for versatility, the Diavert is a be useful in your investigations, you 
building block system so you can add or should investigate the Diavert. 
remove or exchange any accessory in For a brochure, please write to 
a matter of seconds. E. Leitz, Inc., Rockleigh, N.J. 07647. 

As the result you can readily 
employ all the techniques of light 
microscopy: brightfield, darkfield, Leitz. 
phase contrast, polarized light, Where most new developments start. 
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H ov to use Checking lenses... Rectangular flat bed optical/instrument benches. 
straight line You can select these Unlimited holographic 

-rf-rcr Caertner benches in three applications. Gaertner 
CUILIII2I set-ups. basic sizes, all with or rectangular optical/ aligning electronic without vibration isolation instrument benches can 

air-suspension systems: be furnished with bob- 
optical! parts. . .or? 2 meters x 57cm; 3'x4' or graphic components for use 

nsLrulIlIILLathe bed optical! 4'xG'. They provide a in information storage and 
large stable magnetic retrieval, material studies, instrument benches. surface, yet are reasonably and other work in a broad 

magnetic carriages and holography is being 
other accessories, these applied. Examples: (1) the 

benches < portable. With a variety of range of fields where 

A benches give you great study of internal' stress in for 1> << breadboarcling and prototype eliminate a problem with 
flexibility for positioning, medicinal tablets to 

holographic crumbling; (2) micro- 
work, instrument experiment holographic study of tissues 

lab set-ups, .. '?< and design arrangements from rats; (3) refractometer 

using folded optical paths, experimentation, (4) the 
and more investigation of the second 

alignment, ' ' Vibration isolation. With harmonic generation of a 

L.s2 system you can support more... 

and the vibration isolation laser, and many many 

viura Lion sensitive instruments such Accessories.., plus an 
as spectroscopic systems, inexpensive liquid plate- 
interferometers, a micro holder. Gaertner offers 

' balance, etc. Also useful a complete selection of 
isolation. in photography and optical bench accessories 

photogrammetry. The and component assemblies, 
benches are used for many including magnetic holders. 

-in the lab ,..<  ." '.,. industrial applications as The low-cost liquid plate- 
well as research. Example: holder for real-time 

or shop If your work involves in a steel mill to isolate holography permits 
checking the parameters of delicate equipment for processing a plate without 
lenses and lens systems, or monitoring the chemical removing from the holder, 
the manipulation and composition of the melt eliminating repositioning 

jfl alignment of experimental inside a blast furnace. problems. Ask for Bulletin 
systems using lasers, ' 156-72L.E 

* optical, and electronic 
physics, parts and similar devices, 

* metrolocv consider a Gaertner optical 
OJf bench. It will provide the * bior'nedical stability and precision you 

need-with a choice of 
engineering, options to meet your 

specific requirements. * spectroscopy, Rugged. These benches 
vision, are made of a special, 

* massive casting with 
ribbed design for stability- 

* treated and precision ground psychology, 
to assure permanent straight- 

* anatomy. ness of the guide ways. ____________________________________________________ ou name and 120cm are offered We Double rod benches: inexpensive and versatile. 
y it. Two basic lengths, 160cm 

can'furnish any combination For less critical applica- aquarium they were able 
of these lengths, joined to tions, you II find a double to precisely position 
provide extra long benches rod optical instrument bench samples and transducers 
as needed. excellent. It is a relatively within the tank. 

Optical testing. For inexpensive yet sturdy and Accessories. There's a 

VISIT OUR BOOTH accurate testing of lenses, straight base for a variety complete selection of 
mirrors, and optical systems of carriages and component Gaertner optical/instrument 
our Model L360N precision assemblies. Available in 1, bench accessories for all 

PHYSICS <SHOW optical bench assembly i 2, and 3 meter lengths, with kinds of set-ups requiring 
ideally suited for measuring or without a linear scale. alignment, positioning, 
focal length, resolving ., ' linear and rotational 

CHICAGOFEB. 4-6, 1974 power, distortion, astig- ' <.j ' ........... movement of test pieces 
matism, curvature of field, ' , s.. ..< or components. Included 
coma, spherical aberration are calibrated fine x-y 
and lateral and axial ' ' and x-y-z motion stages, 
chromatic aberrations. .. >. lift-off carriages, micro- 

Alignment. If your <<.<. ?<,.'< <3 scopes, light sources, 

Menu facfurers laboratory experiments These benches may be used holders, slits, collimators, 
of metric involve precise, dependable for lens testing, determina- and others. 
mnstrumantation and stable alignment of tion of conjugate focii of For information on 
since 1896 components, as for instance, lenses or with microscopes Gaertner lathe bed and 

laser or photometric systems, for the measurement of double rod optical/ 
electron guns, breadboarding dimensional changes of instrument benches, ask 

or prototype setups, you'll materials such as floor for Bulletin 156-73.U G D find a lathe bed bench tile paper etc., in various Information. 
GAERTNER indispensable. Or you can environments. Medical 

use the bench as a base for researchers have used a Please request literature 

GAERTNER SCIENTIFIC a scale comparator, a flame double rod bench in on any Gaertner instruments 

CORPORATION photometer, spectro- developing special trans- of interest to you. Or ask photometer, or similar ducers for use in open our recommendation for an 
1218 Wrightwood Avenue, instrumentation. Ask for heart surgery. With the instrument designed to meet 
Chicago, III. 60614 Bulletin 15673.U bench supported over an your particular requirement. 
Phone: (312) 281-5335 3-214 
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One camera took all of these pictures 
and delivered them in seconds. 

t ' " ,',, 

'7" 

Photom icrograph of experimental 
 '.' galvanized coating X100 Type 107 

Chromatogram of urol gical Bone combs from Middle 
specimenType 108. Ages. Type 52. 

7 77" "7" 
35mm slide of musci 
structure. Type 46L 

<a i1;m #1*1 

Oamaged automobile piston Lung with tumor. Type '55 positive/negative Type 108. 

The new Polaroid MP-I.camera. 
It's the one camera that couples speed with flexi- can handle even the most difficult lighting situations. 

bility. And you can shoot at any angle or perspective be- 
Itfits practically any job you have because it lets ' cause both camera mount nd column rotate 

you use 13 different Polaroid inst nt films in 4 x 5, . through a complete 360 degrees. 
pack or roll formats. And you can't go much further than that. 

They give you exactly the records you need-in ' TheMP-4MultipurposeLandcamera be- 
full color or bI ck and white (fine-grain, high- ' ' longs in every laboratory and photo stu- 

'"""'"''sped, negative with m tching positive, and ever"' dio. It delivers in seconds what other 
black and white transparencies). ' photographic processes can take 

And not one of them takes more than two minutes hours to achieve, 
to develop. For more information or a demonstration, 

The modular design of the new MP-4 lets you ' writetoPolaroidCorporation,Dept. 26-254, 
inter hange cameras, film holders and lenses. Be- . 549 Technology Square, cambridge, Mass. 

02139 Or call collect (6 

Polaroid 

Circle No. 38 on Reoders Service Cord 



Worthington Col lagenase... 
/ 

74 

</75 

White fat cells, obtained by enzymatic digestion of parametrial adipose tissue as used in study of membrane mediated responses 

specIf teal ly blended 
for cell isolation. 

is . In microbiological studies of animal cells, it often Evaluation of these studies has enabled us to cate- 
desirable to isolate and separate the cells for further gorize our crude Collagenase into four different types 

study. The researcher's need is to separate the cells from which are blended and classified according to the specific 

the connective and cementing materials without damag- tissues for which each is best suited. The four types are 

ing the cells themselves, available as listed in our current catalog. 

Many researchers found that a natural mixture of TYPE CHARACTERISTIC TISSUE BEST SUITED 

digestive enzymes produced by a non-toxigenic strain of the 
bacterium Clostridium histolyticum provided the separa- I Normal balance Fat cells; Adrenal tissue 

tion remarkably well. The enzymes, without the toxin II High Clostridiopeptidase Liver, Bone, Thyroid 

that many of the Cols.tridi4 produce, effectively digest III Low Proteases generally Mammary 

away the materials connecting the cells into a tissue, but IV Low Tryptic activity Pancreatic Islet cells 

leave the cells themselves virtually untouched. The increasing use of Collagenase in cell isolation 

The enzyme mixture is named after its more unique is encouraging. Credit for the program's success is due to 

member, Collagenase. Worthington supplies Collagenase " the many researchers who cooperated so openly with their 

in several degrees of purity ranging from crude to highly- time and talent. 
purified; researchers have generally found that the less Your comments and interest are welcome. Addi- 

purified material is more effective in releasing intact cells tional information on this application of Collagenase and 

from tissues. The effectiveness, however, seemed to differ a copy of our current catalog are available on request. 

with different tissues, and it did not always match the 
quantitative differences noted in our assay labs. 

A program was therefore initiated by Worthington Ill lilt 
aimed at correlating effectiveness of samples on specific III 111 

tissues with results of our own biochemical assays. We en- 
listed the support of several dozen prominent researchers; 
they evaluated more than a hundred samples of regular WORTI-IiNqION 
production and specially prepared lots of Collagenase in Ill 
their own studies. Worthington Biochemical Corporation I Freehold, New Jersey 07728 U.S.A. 
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Vorlon Instruments for 

The VarIan Techtron 635... 
more answers for less. 

If your life science problems can add this new versatile Auto-50 Sample do it automatically, measuring at up 
be resolved by UV-Vis spectroscopy, Changer with its vacuum sample to four wavelengths sequentially. Or 
chances are the 635 can do it. And for transfer... comparing titration curves? Pin-pointing 
less-less time and trouble, as well as 3. or plug in the Digital Printer isosbestic points? This Wavelength 
cost! So... what's your problem? for recording results unattended. Programmer scans repetitively also! 

1. If you insist on accurate and 4. Need to run multiple samples 7. And to overlay your scans, you'll 
reliable results from your routine anal- simultaneously or run kinetic assays? want our new X-Y Recorder. 
yses, you'd do well to select the high Then add this Auto-S Cell Programmer 8. Or perhaps you must quantitate 
performance 635M with simple push- with its multi-zero and multi-range proteins in gel separations. Our Gel 
button operation and direct meter capabilities. Scanner does it better and faster. 
readout (recorder optional). 5. Want to follow thermal denatur- Select whichever you need... all 

If it's clinical surveys with ations or other reactions sensitive to reliable, practical solutions ... at 
repetitive measurements of similar heat? Just add this Temperature Read- reasonable cost. At Varian we design 
samples, the 635D is for you with out Accessory. simpler ways to answer your life science 
4-digit display of concentration. And 6. Monitoring reaction velocities? problems. 
this is only the start: Analyzing for components of mixtures? For our new 635 brochure, circle 

2. When your work load increases, Then let our Wavelength Programmer Reader Service No. 31. 

C""' "'7-' 

'777". 



Flameless The Cary 1183.. for microliter 
Atomic samples and much more. 

Here's an answer for the dilemma This superior Cary 118 performance Absorption... so common to biochemists: UV absor- may be attributed to both high energy 
trace m etals in bance measurements of biological throughput and negligible stray light. 

compounds with only micro quantities These are attained by high intensity 
U available, sources, dual prisms with high UV dis- 

micro sam pies. 
The Cary 118 measures samples persion, and the unique Cary V-beam 

as small as 20 microliters. The beam geometry that focusses more energy 
can be masked down to 1 mm diameter on the sample and uses less reflecting 
without degrading performance! surfaces. 

The Cary 118 performs better in the The versatile Cary 118 adapts for 
UV range than any other spectropho- repetitive scans, multiple samples, 
tometer available.., with the highest fluorescence excitation, scattered trans- 
photometric accuracy of all. Extending mission, and more. As for convenience, 
into the far UV, it measures with ease it's unsurpassed: digital display of con- 
the concentration of polypeptides or centration, % T or absorbance (seven 
saturated steroids. ranges) ... and, indispensable for 

The Cary 118 makes precise differ- overlaying spectra for comparison of 
ence measurements for investigating titrations or slow kinetic changes, a 
conformations of macromolecules and digitally coupled scan and chart drive. 
provides derivative spectra to detect Yes, to study macromolecules in 
overlapping bands. micro quantities, the Cary 118 is the 

And to the Cary 118, with its logical, and often the only, choice. 
calibrated zero suppression, high For information, circle 
absorbing samples are no problem. Reader Service No. 33. 

If your concern is preserving envi- 
ronment or conserving life, you would do 
well to investigate the new flameless AA &,ASt/'7'/,/-/'7-'-,-..'<" 

spectroscopy as performed by Varian 7 /??775%'/77 

Techtron's Model 1200 with Carbon Rod / ' 4775/7/77 

Atomizer. This new analytical tool de- A 

tects trace elements in picogram (1 0-'2gm) 
amounts, often 200 times as sensitive as 
conventional flame absorption. The mm- / 
iature tube furnace atomizes microliter 
samples in seconds. 

Trace metals in body fluids or tissue, < ?< "'a 
in natural waters or effluents, in soils or 
produce . . . all are determined with ease,  ?<7i 

usually with minimal preparation. Toxic 
elements in foods, cadmium in hair, " 

metallic particulates in air.., all may be 
monitored precisely. This flameless AA /7.?..<75/7 ...7'.77 4,741 

is often the only practical method, '7 

especially where sensitivity or sample 
volume is limited. (You can still switch 
back to flame absorption whenever you 
wish). Ask for brochures on this high 
performance Model 1200 AA and the 
unique Techtron CRA. 

Reader Service No, 32. 
1/ ." 



Vorlon Instruments For 

For analysis of difficult samples... 
two chromatographs you can trust. 

For the most difficult 
GC analyses... 
Model 2100 

Model 2100 can help you operate 
easily and efficiently with difficult samples 
such as you encounter in analyses of 
drugs of abuse, pesticides, steroids, 

j - pharmaceuticals, and other compounds 
sit ,.,. which are metal-sensitive. 

Here's why. 
Model 2100 has an all-glass system 

and on-column injection, so sensitive 
compounds do not contact metal. Negli- 
gible dead volume provides superior 
resolution and sensitivity. The large (3000 
cubic inch) U-column oven has uniform 
heat distribution and precise temperature 
control, even when temperature pro- 

'7 . //7' gramming. And Model 2100 is available 
/ g' s4i Y< ' with an Automatic Linear Temperature 

/ / Programmer which automatically pro- 
vides reproducible column-oven 
temperature programs. 

A solid state dual and differential 
JFET electrometer is standard on all 
models. And the ability to run as many For the most difficult LC analyses... Model 4200 as four detectors 

Model 4200 gives you more analytical For extraordinarily difficult samples, and four U-columns 
power for complex samples than any you can set the MLSP to form solvent simultaneously 
other LC system. gradients of virtually any shape - linear gets you maximum 

It's the only LC system that provides nonlinear, convex or concave, and of ' productivity and 
all these major advantages: 5000 psi any duration from one minute to operating flexibility 
injection, 5000 psi pumping system, multi- six-plus days. Reader Service 
linear solvent/flow programming (MLSP), Combine Model 4200 with the Van- No.35. 
and a choice of detectors, including scan UV-Vis detector and you can make 
VariscanTM the detector that makes it LC measurements at the maximum ab- 
possible to detect and analyze any sorption wavelength of compounds that 
compound that absorbs in the UV-Vis, absorb in the entire UV-Vis spectral 
from 210 nm to 780 nm. region from 210 to 780 nm with no 

The precisely controlled high-pressure sacrifice in efficiency. And, when- 
(5000 psi) pumping system assures ac- ever you wish, you can quickly stop 
curacy and reproducibility of peak areas flow, push a button, and obtain 
and retention times. This system also absorption spectra of individual 
permits you to utilize the full resolution peaks in your chromatogram. 
and speed of MicroPakTM the most There's no other LC system 
efficient LC columns. anywhere that can even begin to 

compare with it. Details, including 
chromatograms and specifications, 
are yours for the asking. 
Just circle Reader Service No.34. 



@ Varlon Instiuments for 
Life Sdence Research & AnoIsIs 

Our E-Line Inside the M-360 

Spectrometer NMR Spectrometer 

ow ners are An NMR Spectrometer is only as exacting work, we've allowed you to take 
good as its component parts, and that complete control. The EM-360 probe 
makes the EM-360 the best low-priced uses a 5-mm sample tube, the same size the best 
60-MHz system in the world. used by the vast majority of NMR 

Let's start with the heart of any spectrometers. 
aavertisement 

NMR system, the magnet. We make our Last, but far from least, the EM-360 
L own-always have. That's because we uses a big 11 by 17-inch YT recorder 

we ii ave. feel the magnet is the most important to give you the biggest results around. 
part of an NMR system, and we simply This has been just a brief look inside 

We don't spend a lot of money ad- don't trust its manufacture to anyone the EM-360. Send for a brochure on 
vertising our B-Line Spectrometers. We else. We make them well, too. We're the the system and take a look at the out- 
don't need to. Our owners do it for us, largest manufacturers of precision side, as well. Reader Service No. 37. 
by word of mouth, with their consistently electromagnets in the world. Each year 
glowing recommendations, and for most we make as many as all the other man- Varian Associates 
prospective ESR users, that carries more ufacturers combined. This means we Instrument Division, 
weight than all the advertising in the have not only the capability to produce 611 Hansen Way, 
world. What do our owners say about us? top-quality magnets, but also the ex- 
The most typical comments praise our < pertise that only comes from years of Palo Alto, California 94303. 
performance. That's because we make the research in the field, and it's all been 
most sensitive ESR systems in the world. brought directly to bear on the EM-360. 
Our owners laud our reliability and Precise temperature control and magne- 

to investigate, maximum field stability. The magnet is 
versatility, too. And just look at some tic shielding isolate the magnet assembly of the areas they're using spectrometers from environmental changes and insure 

Organic Chemistry: Free radicals in caster mounted and can be positioned to Varian 

solution, kinetic studies, triplet states. suit individual requirements. No special 
Physical Chemistry: molecular services, i.e., cooling water, etc., are re- 

structure, relaxation studies, exchange quired. All you need to activate this mag- 
phenomena, quantitative studies. net is 150 watts of 110 volt ac power. 

Inorganic Chemistry: transition Now let's take a look at the EM-360's 
elements, electronic wave function. radio frequency section, the electronics 

Analytical Chemistry: impurity that supply the rf signals used to irradiate 
studies, drug detection. the sample, detect the NMR signal sam- 

Solid State Physics: impurities in pie, and feed it to the recorder. Varian's 
semi-conductors, conduction electrons, been making NMR spectrometers 
energy transfer. longer than anyone. We made 

Biological Sciences: Nitroxide spin the first one, and we've continued 
labeling of macromolecules, protein to improve our electronic design 
investigations, irradiation damage. ever since. It shows up quite 

What's more, Varian's B-Line Spec- nicely in the simple, efficient 
trometers are backed by an on-going integrated circuitry used 
program of applications development, the in the EM-360. On the 
best and most complete such program EM-360, rf field is con- 
in the industry. That's something our trolled directly from the 
owners really appreciate. console and is continu- 

But don't take our word for all this. ously variable from 
If you'd like to hear about our ESR 0.005 to 0.5 milli- 
Spectrometers first hand from an B-Line gauss. For routine 
owner, simply call your local Varian spectra, we've mdi- 
salesman. He'll be happy to set it Up cated a standard 

In the meantime, send for a copy of setting. For more 
our B-Line Brochure. Circle Reader 
Service No. 36. 



This is a new 

RAM! L 

Pharmacia Gel Electrophoresis System 
for polyacrylamide gradient electrophoresis 

and other P.AUG.EU techniques 
The complete system ' Electrophoresis power supply EPS 500/400 
Full capabilities for the new pore gradient electrophoresis Compact, all solid state. 0-400 mA constant current, 
technique,, two dimensional studies, gel rod electro- 0-500 V constant voltage with automatic cross-over. 
phoresis. ' Maximum effect 60W. Full personnel and instrument 

protection. Available 1974. 
Polyacrylamide gradient gels PAA 4/30 
Convenient ready-to-use gradient gel slabs give extreme Gel destainer GD-4 
resolution over the whole range 50,000-2 million MW. Electrophoretic or diffusion destaining of slabs or rods in a 
Self-limiting migration concentrates the zones after sepa- single operation. Twin cells. Active dye removal and sol- 
ration by molecular size. vent circulation. Results can be inspected at any time. 

Gel electrophoresis apparatus GE-4 Destainer power supply DPS 
4 gel slabs, 1 2 samples on each, or 1 6 gel rod capacity. Compact, reliable, all solid state. Push-button selected 
Robust moulded construction with built-in cooling system. constant voltages 1 2, 24, or 36 V. Timer controls electro- 
Full range of accessories for all applications. phoretic destaining up to 90 minutes. 

Find out more about the Pharmacia Gel Electrophoresis System from your usual supplier of Sephadex? and Sepha rose?. 

Pharmacia Fine chemicals Inc. Pharmacia (Canada) Ltd. armacia 800 Centennial Avenue 2044 St. Regis Boulevard Fine Chemicals PISCATAWAY Dorval, Quebec, Canada 
New Jersey 08854 (514) 684-8881 
Phone (201) 469-1222 

Circle No. 5 on Readers' Service Cord 



Should your next 
step be a Forma 

forced draft 
002 incubator? 

All Forma forced draft C02 incubators are ideal for tissue culturing with UN-l-TRC)L direct CO2 
setting and KWIK-PURGE automatic C02 tension recovery. A self-contained air supply eliminates 
the need for a lab air source. Stainless steel unitized construction is standard. 

Step up to Forma. Call or write today for further details. 
Farina's new reach-in incubator provides 
as much incubation space as a small 
environmental room (29 cu. fil, with all 
the convenience features of smaller 
incubators. A digitaliy set temperature 
controiler Istandardl allows temperature 
set point control within 0 10 C Direct 
dial Rh is standard Air flow is horizontal 
eliminating desiccatin effects 

Model 329 D is 329 times two. 13 cubic 
feet of tissue cuiture space, with 
separate controls for each chamber. The 
5AF-ALERT alarm sounds should the 
unit deviate from its set temperature. 
liust like its little brother.) 

The model 329 is specifically designed to control 
temperature at 3750 c, humidity at 98%, and . 

C02 tension between 0% and 20%. Temperature 
range is 50 C above ambient to 600 C, uniform to 
+ 0.250 C. 

F' 
hF 
Forma Scientific? 
eax e4e. MARIETTA, OHiO 45750* e14/37347e3* TELEX 24.5394 

Circle No. 3 on Readers' 5ervice Cord 



HOTTEST TEACHING MACHINE IN SCIENCE TODAY 

It looks different It is different. It's totally zoom magnification that makes for a natural There is no longer an illumination prob- 
designed for science teaching. Academic relationship between the student and the em. The turn of a knob allows selection of 
StereoZoom Microscope by Bausch & Lomb specimen. Scanning the field at low magnifi- reflected light, transmitted light or a com- 
lets science students relate to the specimen 'cation or zooming to a specific detail at high- bination of the two, and it uses just one 
being studied without having to take a course er magnification is as non-technical as watch- light bulb! 
in microscopy first. ing a quarterback on TV. And list prices for These new instruments are well built, with 

This unique, Bausch & Lomb microscope this American-made instrument start at $151.* every safeguard to prevent damage to assure 
combines stereovision with an exclusive long, maintenance-free, lifetime use. 

Write for the new catalog 31-2395 and 
O our free demonstration offer, today. 

BAUSCH & LOMB 
SCIENTIFIC OPTICAL 

PRODUCTS DIViSION 

26622 Bausch Street, Rochester, N.Y. 14602 

Stereozoom. Reg. T.M. Bausch & Lomb. Fixed power model F-iS. illustrated-zoom model z25L2, suggested list, $231. 

Circle No. 29 on Reoder Service Card for demonstration 

Circle Na. 30 on Reader Service Cord for literoture 



40000 scientifiques 
achetent chaque mois 

'La Recherche' 
10000 d'entre eux 

ne sont pas fran9ais 

lf LA REOHEROHE has an international readership, it's probably simply because 
its contents is international. You'll find well known French authors in LA RECHERCHE: 

E. Bau lieu, F. Jacob, P. Jacquinot, F. Morel, X. Le Pichon, A. Leroi-Gourhan, 
L. Lliboutry, J. Monod, 0. Ropartz, Oh. Thibault among many others. But you'll also 

find articles by H. Alfv6n, J.E. Cleaver, Hong Yee Chiu, Th. Dobzhansky, G. Natta, 
0. Morgenstern, C. Ponnamperuma, D.W. Sciama, J. Tuck, S. Uyeda... 

Enough name-dropping. Distinguished names are not sufficient to make a good 
publication. (Some of our predecessors prove this.) Written by scientists for scientists, 

LA RECHERCHE covers everything from biochemistry to astrophysics. But it does 
not stop at doling out monthly slices of a cake baked of arbitrarily selected 

"good" articles. 
You see, we think that LA RECHERCHE is the best interdisciplinary monthly. 

But, as its publishers, we have our prejudices. 
What do you think? Even if your French is a little rusty, you can judge for yourself 

- free of charge - over a period of 3 months. All you need to do is fill in and return 
the coupon below. 

SpeCial offer 
limited to residents of United States 

Name 

I wish to receive the next 3 issues of 
Address ___________________________________________________________________________ LA RECHERCHE on a trial basis. If 

interested, I'll settle your invoice on 
receipt of the third issue and benefit 

from the special subscription rate 
of $ 17 instead of the usual $ 23 for a 

z year's volume of 11 issues. Otherwise 
(I) I'll keep the 3 issues received at no 

Mail to LA REcHERCHE, 4, place de lOdeon, 75006 Paris, France. w charge to me. 

Circle No. 8 on Reoders' Service Cord 



Photomicroscope Ill-there's room at the top 
because of what's in the middle and the bottom. 

The camera and the controls are completely inte* Now, an automatic electronic flash.., a first in photo- 
grated. The completely automatic 35mm camera of micrography. This built-in flash unit eliminates reciprocity fail- 
Photomicroscope Ill is built into the microscope stand for ure and vibration problems and the need for color temperature 
ease of operation and stability. All the controls are built into Compensation. And you still have, of course, the widest choice 
the base for ready accessibility and compactness. So the top of illumination equipment for all microscope techniques in 
is free for the addition of whatever auxiliary documentation or both transmitted and reflected light. 
observation equipment you may desire-such as the unique Much more. Get the whole story by writing carl Zeiss, 
Zeiss Glarex Projection Screen, shown below. Inc., 444 Fifth Ave., New York, N. Y. 10018. Or call (212) 

More light on the film. With Photomicroscope III you 736-6070. 
can direct 98% of the light onto the film and still have enough In canada: 45 valleybrook Drive, Don Mills 405, Ont., 
for automatic exposure detection with no change in the setting M3B 2S6. Or call (416) 449-4660. 
for film sensitivity. This is particularly advantageous for 

Nationwide service. 
fluorescence and polarizing photomicrography. 

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 



0 
no 

Doesn't anybody in 
'the computer business 

speak English? 

The computer business has created its own 

language. 

"Computerese' 

It helps computer people communicate with 

each other about computers. But it doesn't help 

them communicate with other people. 

We want to make computers easier for you 

to understand. 

Because the difference between the right 

and wrong way of using them can mean a lot to the 

profitability of your company. 

So we're going to dispense with computerese 

and talk a language businessmen can understand. 



om 

Like $$$$$$. 
Our computers cost a lot less. Often 50% 

less than the big, complicated computers most 

companies are using now. 
And the way they solve problems is simpler. 

'More reliable. Easier to work with. 

Simple? Reliable? Inexpensive? 

What kind of computer company would dare 
utter such strange things? 

Data General. 

The world's fastest growing maker of small 

computers. 

You probably haven't heard of us before. 
But you're going to be hearing from us again. 

A lot of what you hear will be hard to believe. 

But it won't be hard to understand. 

DataGeneral 
The computer company you can understand. 

4, Data General Corporation Southboro, Massachusetts 01 772, (617) 485-9100. 
Datagen of Canada Ltd., Hull, Quebec (819) 770-2030/Data General Europe, Paris, France 504-23-44 

Circle No. 1 on Readers' Service Cord 
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Shown here in miniature are just some of the informative brochures  .. 

which comprise the UNITRON Catalog - - - your buying guide to quality  

microscopes at prices within your budget Whether your application " i' 

is routine laboratory analysis, advanced biological research, or 
industrial quality control, you will find the instrument you need 
in UNITRON's complete line. 

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. 

-. ""'a IA' "5 5't5 ' 5 
ASRi A 555*1 

A salesman's demonstration gives you only about 30 minutes to 
examine a microscope, hardly the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity 
to evaluate any model in your own laboratory and prove its value 
in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers, why . . 

UNITRON Means More Microscope for the Money. 

?---- ,- - -?--------?----?I 

Please send UNITRON's Microscope Catalog No. L-4 

Address____________________________________________________________ I 

_____________________State Zip_______________ I 
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Service to education 
James G. Sucy is the name. Manager, Education 
Markets Services, is the title. Address: Eastman 

Mr. Sucy, is anyone using microfiche Kodak Company, Rochester, N.Y. 14650. Phone: 
readers in teaching? 716-724-4501 - Function: to find the person in the 

best position to field any teacher's question that relates 
any Kodak product or service to the educational 
process. "Teacher" covers professor, educator, trainer, 
instructor-whatever you think it should cover. Patterns 
discerned in the questions will shape next year's and 
next decade's Kodak products and services. 

Jim, where can I apply for Federal fund- 
ing of my research on picture-taking as 

a guidance tool? N 
What type of programs do you have for military 

trainers? 
What is the evidence Jim for increased 
retention with audiovisual aids9  Does Kodak have any workshops for teachers? 

Can you help me plan a new projection room? 

J YOU NAVE ANY RECOMMENDATIONS ABOUT MAKING SLIDE-TAPE INSTRUCTIONAL UNITS? 

Can you give us some information about using microfilm 
Sucy, I need to set up a course in non- 
destructive testing. What do I do? in our school library? 

What services does Kodak have for junior high schools? 

t9L i/OW 
4kflAt 

Does Kodak have any suggestions on Please send me sorra informration about photography at the grade-school level. 
how our professional society can reach 
its members with packaged training9 flow DOES KODAK ANALYZE AND PLAN TRAINING PROGRAMS? 

I'd like to talk to someone about computer-assisted instruction 

for our industrial training. 

Do you have any information about careers in photography? 

Where can I buy a Kodak visualmaker  

Does Kodak have any films for loan about picture-taking? 

Would you send me information about the flexible classrooms 
in your new education center. 

Should I use rear or front projection in os.' new building? 

Our school of dentistry is individualizing. Do you have any 

information to assist us? 



Solubilizes better than 

anything available today 

Cat. No. NEF-935 

PROTOSOL? 
TISSUE AND GEL SOLUBILIZER 

0.5 MOLAR SOLUTION 

And it is available today 

, New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
customer Service 617-482-9595 

Canada: NEN Canada Ltd., Dorval, Ouebec, Tel: (514) 636-4971, Telex: 05-821808 
Europe: NEN Chemicals GmbH, D6072 Dreleichenhain, Siemensstrasse 1, Germany. Tel: Langen (06103185035 
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after a lengthy discussion of the fact 
that a garbage collector can be replaced 
more easily than, say, a brain surgeon, 
they say, "Within science some men 
are more easily replaced than others. 

It may not be necessary to have 

IJLLLI fOr 80 percent of the scientific community occupied in producing 15 or 20 per- 

cent of the work that is used in signifi- n u d ear cant scientific discoveries, if perhaps only half their number could produce * the same work." Thus the fact that 
some men could be replaced becomes 

iristt'iiim eti.t done even if these men were removed 
an indication that the work could be 
from the work force without being 
replaced. 

cilitwzttiiri troduction of evidence that a great deal 
Faulty logic is apparent in the in- 

in physics is not cited at all. 
"cited" is equivalent to "used," 

this evidence is irrelevant to the main 
thesis. To say that some obscure 
physicists do not contribute is not to 
deny that many others do contribute. 
Obviously, in physics as in garbage 

All nuclear counting systems and most radio- collecting or sociology, some workers 
analytical procedures require the use of calibrated are unproductive, and that was true 
reference sources to determine the efficiency of even when we had one-tenth as many 
sample preparation, the absolute counting effi- physicists as we have today. It might 
cieticy of the detection system, or to provide a be more relevant to see if the per- 
convenient check on the proper performance of centage of uncited work has increased 
the instruments, as the number of physicists has grown. 

In the current catalog New England Nuclear lists In any event, because of the way the 
over 100 reference sources of the most commonly grant system works, it is unlikely that 
used radionuclides-alpha, beta, gamma, simu- unproductive physicists absorb much of 
lated, electron, X-ray, and liquid scintillation; our research 'budget. 
calibrated and uncalibrated; in rod, disc, and vial Many factors that could have a bear- 
form. Each calibrated reference source is accom- ing on Cole and Cole's interpretation 
panied by a Certificate of Radioactivity Calibration of their data are either ignored com- 
which describes the method of fabrication and the pletely or else dismissed by the intro- 
method of assay and lists an analysis of the errors duction of some questionable hypothe- 
associated with the calibration measurement. 515. 

Orders for custom reference sources of other 1) They do not mention that some 
radionuclides are welcomed-we can supply fields of research are more popular 
sources of over 100 different radionuclides. Send than others. A person working in acous- tics will receive fewer citations than for our free catalog. 

a worker in high energy physics. 
2) The possibility of more than one 

"generation of influence" on a paper 
is dismissed with a hypothesis that a 
search of further generations would 
not add many names that "appear more 
than once." But these names are the 

New England Nuclear 
very names that the Ortega hypothesis 

575 Albany Street, Boston, Mass. 02118 is all about. It seems odd to set out to 
Telephone (617) 426-7311 Telex: 094-6582 test a hypothesis concerning the effects 

Canada: NEN Canada LId, Dorval, Ouebec. Tel: (514) 636-4971 of obscure researchers, then to say we 
Europe: NEN Chemicals GmbH, D6072 Dreleichenhain, 

Siemensstrasse 1, Germany. Tel: Langen (06103) 8353 do not have to look very far for 
these effects because these men can be 

Circle No. 60 on Readers' Service Card replaced, and finally to say that we 

could therefore have progress without 
'them or without any replacements for 
them. 

3) Although Ortega specifically re- 
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ferred to "experimental science," Cole 
and Cole make no distinction between 
experimental and theoretical work, and 
they use the words "work" and "ideas" 
interchangeably. Consider a 1968 paper 
by Gell-Mann, Qakes, and Renner (1) 
in the 1971 Science Citation Index. It 
cited 26 papers; all were by theorists. A 
check of the cited papers shows that al- 
most all of the papers cited in them were 
also by theorists. The only references 
to experimental work were "second- 
generation" citations of books or review One Quart 
articles. But review articles were ex- Blendor 
cluded from Cole and Cole's study 707SB 
because they would "distort . . . [their] 
results." Thus their methods must lead 
to the conclusion that Gell-Mann et a!. 
are not influenced by experimental re- 
sults! One Gallon Explosion-Resistant 

Recognition of the difference between Blendor 
theory and experiment makes the CB6SB 
"Pointilliste" analogy more understand- 
able. We may say that experimentalists 
fill in points on the canvas, while 
theorists try to recognize the picture 
that emerges. Eventually a theorist will 
say, "Aha, it's a giraffe (or an octet) ." 

Maybe the theorist does not need every 
point in order to recognize the giraffe; 
maybe some experimenters fill in more 
points than others; maybe some work- 
ers are filling in some obscure cloud 
in the background instead of parts of 
the giraffe. But if too many points are 
missing, the picture is unrecognizable; 
that are not being filled in because of * >';';' 
theorists are already asking for points 
budget limitations. It is difficult to de- 
cide, before the picture is recognized, 
which points will be significant, and Ut> thus where to place our dwindling re- 
sources, but it must be better to base 
the decision on analysis of the physics 
rather than on mere numerology. Explosion proof and explosion resis- 

JOHN D. MCGERVEY tant Waring Blendors are made for 
Department of Physics, use in the explosive atmospheres of 
Case Western Reserve University, ' such volatile substances as acetone, 
Cleveland, Ohio 44106 . gasoline, naphtha, propane, or ethers. 

References For infectious materials, Waring's One Quart 
1. M. GeIl-Mann, R. 5. Oakes, B. Renner, Phys. ' .. ... Aseptic Dispersal Aseptic Dispersal Container features (container only) 

175, 2195 (1968). a leak-proof lid with sample plug, AS-i 

Being intrigued by the hypothesis of One Quart inlet and 'outlet fittings, cool base 
Explosion-Proof chamber and 

Cole and Cole that the "contribution to Blendor biologically-inert Teflon 
scientific progress" of an individual can EP-i bearings. 
be determined by "citation analysis," I 
decided to engage in the exercise in 
ego gratification that this hypothesis 
suggests. Looking up my own work in 
the 1972 Science Citation Index, I F W 
found, among other things, two refer- Play it safe. ask for our new ences to a humorous letter I wrote to the Waring Products Division, Dynamics Corporation of America six-page catalog. 
editor of Physics Today (1) about what New Hartford, Connecticut 06057 
physics would have been like if the Circle No 61 on Readers' Service Cord 
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present mechanisms for research fund- contribute to the syntheses of the 
It amounts 

ing and publication had existed in the theoreticians and that theoreticians 
to the same thing. time of Copernicus and Kepler, mak- frequently do not cite the work of 

ing this letter one of my "major con- experimentalists that they have used. 
Everytime. tributions to scientific progress" for that Important experimental work and tech- 

year. These references were due to two nical innovations are frequently cited. 
With our new Micro BIOPETTE semi- letters to the editor that were critical For example, the most cited scientist in 
automatic pipettes, you set the lambda of mine. Nevertheless, they provided the 1971 Science Citation Index (SCI), 
gauge, and then deliver exactly the 
same amount of liquid everytime (until me with two citations, just as this letter 0. H. Lowry, is cited for the develop- 
you re-set the lambda gauge). It's ac- will provide a citation for Cole and ment of a technique. Also consider the 
curate, and more reproducible than Cole. Hence, if a couple of more criti- paper by J. H. Christenson et a!. (1) 
hand pipetting. cal letters are published on the article reporting the violation of CP (charge 

All of which make our Micro B10 by Cole and Cole, their work can, by and parity) conservation. In the first 
PETTE ideal in applications where - 

accuracy and reproducibility are musts. its own standards, be said to have 5 years after it was published, this 
Our Micro BIOPETTE pipette is avail- contributed about as much to scientific article received a total 'of 369 citations. 

able in two size ranges. The 100 lambda progress as my joke about Copernicus. Although Christenson, a graduate stu- 
size provides 3 volumes: 50 ul, 70 ul, ROBERT J. YAES dent at the time, was the first author, 
and 100 ul, The 30 lambda size pro- 
vides 4 volumes: 10 ul, 15 ul, 25 ul, Department of Physics, the two senior authors, I. W. Cronin 
and 30 ul. In addition we offer two other Memorial University of Newfoundland, and V. L. Fitch, received a total of 261 
BIOPETTE pipettes to complete our St. Johns, Newfoundland, Canada and 160 citations, respectively, to other 
line of semi-automatic pipettes: 0.2 ml papers on which they were the first 
and 1.0 ml. References author. On the matter of influential For more information on our com- 1. R. J. Yaes, Phys. Today 24, 11 (December work going uncited, this certainly hap- 
plete line of semi-automatic pipettes i97i). 
write us. Schwarz/Mann, Division of pens in specific papers. What is im- 
Becton, Dickinson and company, BD The criticisms of our article fall into portant, however, is whether or not 
Mountain View Avenue, Orangeburg, two categories: (i) Citations are an in- there is significant work which received 
New York 10962. 

01 Schwarz/Mann and 8.0 adequate way to measure the quality few or no citations in the entire body 
are trademarks et Sectee. Ockinsee and ce,eeans of scientific work or intellectual infiu- of literature. One only has to consider 

ences on it; and (ii) the conclusions we the example used by Goudsmit himself. SI. reach concerning the size of science are Although Fellget't and Jacquinot are not warranted by the data. not cited by Becker and Farrar, Fellgett 
Schwarz/fflann First consider the specific criticisms received 33 citations and Jacquinot 42 

Science that are made of the use of citations. (not counting self-citations) in the 1972 
for Mankind 1) The number of citations received SCI. These totals would put them in 

by an article is dependent upon the the top 10 to 15 percent of all scien- 
"popularity" of the specialty (McGer- tists. Although any one paper may fail 
vey) - This is only partially true. The to cite a paper that has been influential 

 sheer size of a field is not, in fact, in its genesis, the critical point, which 
closely related to the number of cita- is missed by Goudsmit, is that the prob- 

- ,. tions papers receive. While large spe- ability of an important paper going un- 
cialties have more participants, they cited in the entire body of literature 
also have more literature to draw upon. is low. 
Papers published in the larger specialty 3) One of the most frequent criti- 
of solid-state physics, for example, do cisms of the use of citation counts to 
not receive more citations than those measure the quality of work is that it 

/ published in the smaller specialty of is impossible to tell the difference be- 
high energy physics. Further, McGervey tween a "positive" and a "negative" ci- 
assumes that the popularity of a spe- tation. This criticism is based upon 

1 cialty has nothing to do with the cur- an incorrect definition of high-quality 
rent opinion by scientists of the relative work. "Correctness" is only one of the 

 importance of work done in that spe- criteria we use in evaluating scientific 
cialty. Is acoustics merely a less popu- work. Much trivial work is "correct," 
lar specialty than high energy physics, and much important work turns out in 
or does high energy physics, more than historical retrospect to have been "in- 

 acoustics, address a set of questions correct." If we take Kuhn's (2) argu- 
which are seen by physicists as more ment seriously, then the work of most 

1 1 central to the advance of physics in of the great figures in the history of 
 general? science was in a sense "incorrect." A 

2) Experimentalists "fill in points on paper which is important enough to 
the canvas, while theorists try to recog- receive a large number of critical cita- 
nize the picture that emerges" (Mc- tions is probably a significant contribu- 
Gervey) - Two things are implied here: tion. Why would a large number of 
that experimentalists make many minor scientists waste their time pointing out 

C,rcle No 94 on Readers Serv,ce Card (infrequently cited) discoveries that a trivial error? In fact, they do not. 
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Papers 'which are trivial and receive letters have been analyzed in some de- H I G H 
critical citations will not accumulate tail in this literature. Critics of citation PERFORMANCE 
large numbers of citations. Thus, Yaes' analysis have a responsibility to fa- 
letter, which received two critical cita- maliarize themselves with this literature. 
tions, is not, even by our own rough The second criticism of our paper a b so rb a n ce 
empirical measure, a significant contri- suggests that even if most scientists are 
bution. indeed rarely cited (accepting this in- itn r 

4) Counting citations in an made- dicator of influence as valid), this does "' "'"" 
quate way to evaluate individual scien- not mean that scientific progress would 
tists when tenure or other similar de- be unaffected by a reduction in the 
cisions are made. We cannot emphasize number of scientists. Consider Mc- 
strongly enough that we totally agree Gervey's implicit assumption that, since 
with this point. Nowhere have we ever all research. scientists might contribute '> " 

suggested that citations be used as a some slight piece of relevant knowledge, '. '. 

basis for rewards. Sociologists use cita- they are therefore deserving of support. 
tion analysis to study the community In a world in which resources were  
of scientists, not individual scientists unlimited, we too would be in favor of  
per se. In any large aggregate of scien- the society supporting anyone who I U 
tists there will be a relatively high cor- wanted to be a scientist. Science is cer- .---. - 

relation between the number of citations tainly an intrinsically more interesting   

received and other methods of evalua- and worthwhile endeavor than many 
tion. There will always be individual others. Unfortunately, we live in a 
cases, of course, where the rough sta- world in which there is a limitation on The ISCO Model UA-5 absorb- 
tistical measure is inaccurate. Using available resources. In such a situation, 
citation counts to determine the future rather than bemoan the sad state of ance monitor gives you the high sen- 
of a scientist's career would be com- science, it is the responsibility of the Sitivity, stability, and response speed 
mitting the "fallacy of 'misplaced con- scientific community to consider how required for high speed, high pres- 
creteness," would be reifying the sta- the limited resources we do have can sure chromatography - plus the wide 
tistical indicator, and would be grossly be most effectively utilized. absorbance ranges and specialized 
unfair to the individuals involved. Al- Nowhere in our article do we suggest flow cells required for conventional ch though counting citations is indeed a that there should be any cutback in the romatography, density gradient 
rough way to measure quality and level of spending for scientific research fractionation, electrofocusing, and 
influence, it has allowed us to address and development. Our findings raise gel scanning. Stationary cuvettes al- 
a whole range of substantive problems the issue, however, of whether limited low recording of enzyme and other 
which, heretofore, were not negotiable resources might best be concentrated reactions. 
because there was no adequate mea- in support of the relatively small num- High sensitivity. 8 full scale ab- 
sure of research performance. Max her of scientists who have 'the highest sorbance ranges from .01 to 2.OA, 
Delbruck was well aware of the need probability of making significant dis- plus %T. 13 wavelengths include 
at times for adopting less than perfect coveries. We hypothesize that such a 254 and 280nm supplied in the basic 

the scientist is policy would not bring about a decline Instrument; 3lOnm, 340nm, and measures, as long as other wavelengths to 660nm are 
aware that his measures are crude. His in the rate of scientific progress. We do available at low cost. Options in- 
"principle of limited sloppiness" (3) not claim to have proved this conclu- dude a built-in 10cm recorder, a 
does not, of course, excuse muddled sively. We claim 'to have presented Peak Separator to automatically de- 
thinking or poor logic. But his idea shows enough data in support of hypothesis posit different absorbance peaks into 
an acute awareness of the processes by to merit its further consideration, different tubes, and a multiplexer- 
which knowledge advances at various JONATHAN R. COLE expander which allows monitoring 
stages in 'the development of disciplines. Department of Sociology, of two separate columns or one col- 

Finally a word about criticism by Columbia University, 
some natural scientists of work in the New York 10027 umn at any two wavelengths. Auto- 
sociology of science. When a physicist STEPHEN COLE matic 4X scale expansion prevents criticizes the work 'of another Department of Sociology, oversized peaks from going off scale. publicly The current ISCO catalog de- 
physicist, he is usually advised to be State University of New York, scribes the Model UA-5 as well as 
at least somewhat familiar with the Stony Brook 11790 ISCO fraction collectors, metering 
literature on the subject of debate. 
When some natural scientists publicly References and gradient pumps, and additional 
criticize the work of sociologists of 1. J. H. Christenson, J. XV. Cronin, V. L Fitch instruments for chromatography and R. Turlay, Phys. Rev. Lett. 13, 138 (1964). ' other scientific research. Your copy science, they do not appear to be 2. T. 5. Kuhn, The Structure of Scientific Revo- is waiting 
familiar with literature on the topic. lutions (Univ. of Chicago Press, Chicago, 1962). 
The criticisms about citation counts in 3. M. Deibruck, as cited by J. D. watson, in 3. 

Cairns et al., Eds., Phage and the Origins of Fli the letters here are a case in point. Molecular Biology (Cold Spring Harbor Lab- 
There is now a substantial body of oratory of Quantitative Biology, Cold Spring 

Harbor, New York, 1966), p. 242. IL s c o literature on the methodological prob- 4. For a bibliography, see Science Citation Index lems involved in using citation counts. 1972 Guide & Journal Lists (Institute for Sci- LJ.PL.!p 
entific Information, Philadelphia, 1973), pp. Virtually all criticisms raised in these 64-68. BOX 5347 LINCOLN, NEBRASKA 68505 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Social Experiments: Promise and Problems 

Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including Major experiments with social policy are under way. For example, 
the presentation of minority or conflicting points the Office of Economic Opportunity's 3-year negative income tax experi- 
of view, rather than by publishing only material 
on which a consensus has been reacbed. Accord- ment in 'New Jersey is in' its final phases. The government is sponsoring 
ingly, all articles published in Science-including a health insurance experiment to see how the use of health services is 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the affected by the extent to which the patient shares the cost of health care 
authors and not official points of view adopted by 
the AAAS or the institutions with which the authors and a series of experiments with housing allowances to see how such 
are affiliated. allowances affect the demand for and the supply of 'housing. In education, 

Editorial Board experiments with performance contracting and with new incentives for 
1974 

ALFRED BROWN FRANK W. PUTNAM parents and teachers have been completed. 
JAMES F. CROW MAXINE F. SINOER The new social experiments were responses to the frustration of those 
SEYMOUR S. KETY GORDON WOLMAN . - - - considering policies who found themselves unable to answer the 
FRANK PRESS new 

J975 question: How do you know what will happen? The idea sounds simple, 
HERBERT S. GUTOWSKY DONALD LINOSLEY but the new tool is exceedingly tricky and hard to use skillfully. 
NORMAN B. HANNAY RUTH PATRIcK 
DONALD KENNEDY RAYMOND H. THOMPSON First there are design dilemmas, some of which arise 'from the conflict 
DANIEL E. KOSHLAND, JR. between the desire to obtain valid, reliable results and the equally urgent 

Editorial Staff desire to obtain results quickly and at a low cost. Then there are imple- 
Editor mentation dilemmas. To get a "clean" test of a new policy, it might seem 

PHILIP H. ASELSON best to have the policy spelled out in great detail in advance and have 
Publisher Business Manager expert 'managers follow the rules to the letter. Allowing local communi- 
WILLIAM BEVAN HANS NussEAuM 

Managing Editor: ROBERT .  ties to innovate as they go along, and perhaps change the whole intent of 
Aislitant Editors: ELLEN E. MURPHY. JOHN E. the policy, would mess up the experiment. On the other hand, if the 

RiNGLE policy being tested becomes a national program, it will be carried out by 
Assistant to the Editor: NANCY TEIMOURIAN people with their own ideas and their own administrative strengths and 
News and Comment: JOHN WALSH, LUTHER J. weaknesses. Thus the "clean" experiment may turn out to be an un- 

CARTER, DEEORAH SHAPLEY, ROISERT GILLETrrE, NICHO- reliable predictor of what 'will really happen. 
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON, 
SCHERRAINE MACK There are dilemmas attached to evaluation itself. Good evaluation is 

Research News: ALLEN L. HAMMOND, WILLIAM not possible unless it is built into 'the original design of the experiment 
D. METZ, THOMAS H. MAUGH II, JEAN L. MARX, and unless the evaluators are fully familiar with the details of the opera- 
ARTHUR L. RoBINsoN 

Book Reviews: SYLVIA EEERHART, KATHERINE Liv- tion. On the other hand, if the evaluators are involved with the .project 
INOSTON, ANN O'BRIEN from the beginning, can they remain objective? There are also timing 

Cover Editor: GRAYCE FINGER dilemmas, for if the results of social experiments are to affect decisions, 
Editorial Assistants: MARGARET ALLEN, iSABELLA they must 'be available when the decisions are 'being made. Unfortunately, 

BOULDiN. BLAIR BURNS, ELEANORE BUTZ. MARY DOE F- politicians get excited 'about a to finance an 
MAN, JUDITH GIvaLeels, CosouNe HARRIS, NANCY rarely enough problem 
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, experiment until they are nearly ready to make the decision. Then they 
GINA BARI KOLATA, MARGARET LLOYD, JEAN RocK- 
WOOD, PATRICIA ROWE, LEAH RYAN, Lois SCHMIrr want immediate results. But a "quick and dirty" experiment may be worse 
MICHAEL SCHWARTZ, RICHARD SEMIKLOSE, YA l.i than none. 
SWIGART 'Moreover, there are difficult moral questions associated with experi- 

Guide to Scientific Insirumenis: RICHARD SOMMER menting with people. Finally, there is a series o'f dilem.mas having to do 
Membership Recruitment: GWENDOLYN HUDDLE; 

Subscription Records and Member Records: ANN with openness of experiments. For example, how can the privacy of the 
RAGLAND participants in the experiment be protected? If experiments-and indeed 

Advertising Staff other types of social science research-are to continue, a way must be 
Director Production Manager found to protect the privacy of respondents. 
EARL J. SCHERAGO MARGARET STERLING It is too soon to draw substantive conclusions from 'most of these social 

Advertising Sales Manager: RICHARD L. CHARLES experiments, but something can be 'said about the method itself. Clearly 
Sales: NeW YORK. N.Y. 10036: Herbert L. Burkiund, 
11 W. 42 St. (212-PE-6-i858); SCOTCH PLAINS, N.J. experiments are feasible when the treatment is a simple one, such as a 
07076: C. Richard Caltis, 12 Unami Lane (201-889- change in 'tax or a payment schedule, and when the outcome is measur- 
4873); CHICAGO, ILL. 60611: Jack Ryan, Room 
2107. 919 N. Michigan Ave. (312-DE-7-4973); Bev- able behavior of individuals, such as hours worked or dollars earned. It 
ERLY HILLS, CALIF. 90211: Wina Nance, lit N. La 
Cienega Blvd. (213-657-2772) is still an open question whether more complex experiments are feasible. 
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chusetis Ave., NW, Washington. D.C. 20005. Phones: decision-making, but we know enough about experimentation now to 
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tion: 467-4417; Guide to Scientific Instruments: 467- current experiments as useful and as sensible as possible, there may be 
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Permissions: 467-4483; Research News: 467-4321; a reaction against the whole technique, and a potentially useful tool may 
Reviewing: 467-4440. Cable: Advancesci, Washington. be taken away.-ALICE M. RIVLIN, chairman, Panel on Social Experi- 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page xv, mentation, The Brookings Institution, Washington, D.C. 20036. 
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Most of your Blo Med problems 
can be solved by an unknown. 

ay goodbye to time sharing. Give the pocket 
calculator to your kids. Stop Wasting your time 
doing math with a pencil. 

If you've got statistical problems, we've got 
a solution. The Compucorp Micro Statistician. 
The professional's machine. 

The Statistician is a hand-held, battery 
operable Micro Computer that thinks the way 

It does blood gas analyses. Works chemistry 
problems. Breezes through medical calculations. 
Cures pathological headaches. Separates 
medical facts from fiction. 

The Micro Statistician is the first and only 
hand-held Micro Computer with built-in standard 
deviation (grouped or ungrouped), linear 
regression, z-score, t-dependent and independent, 
logs and anti-logs, coefficient or correlation, 
expected y from regression coefficients, slope 

 and intercept. 
The Micro Statistician is also the first hand- 

 held statistical machine that's programmable. 
It allows you to have two 80-step programs in 
memory at the same time. Which means 

repetitive calculations are a snap You can do register arithmetic in and out of all ten storage regis- 
ters. And you can set the decimal point anywhere you want it. And change it whenever you want to. 

The Compucorp Statistician is the first hand-held machine with 13-digit accuracy and a big, 
bright 10-digit display It's also the first one with an algebraic keyboard and nested parentheses. 

Get all the facts on Compucorp Micro Computers. We may be an unknown 
to you,but we're already solving tough Bio Med problems around the world. 

See your local Compucorp dealer Or write Computer Design Corporation, 
12401 Olympic Boulevard Los Angeles California 90064. 
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The Unknown Factor in 63 countries. 
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All purpose self sticking Time Tape is ideal for labeling marking 
and color coding throughout the laboratory Time Tape 

' is vinyl coated pressure sensitive tape which will stick 
to any surface including glass plastic paper and wood 

HelIma-the largest assortment of highest * has a choice of 1 7 colors in 5 different widths 
precision glass and quartz cells. * can be written on with penpencil or ballpoint 
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Deuterium Lamps' Mercury Vapor Lamps communications. 
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ICE L S, I N C. Jarnaka, New York 11424 PROFESSIONAL TAPE COMPANY, INC. 
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A Report on Emerging Roles and Responsibilities of Graduate 
Education in America 
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today? 

Is graduate education meeting the needs of our When's the last time your computer told you 
society? something really interesting? 
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