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e first beautiful centrifu e 
.otonly.. beautiful.,. but tough -.built with our 20 years of ultra-. 

centrifuge know-how. The J-21 does more work because it accel 
erates and decelerates faster than older centrifuges. ft provide 
speeds to 21,000 rpm, forces to 50,000 g, and processes volume 
to 3 liters. It will handle advanced accessories like zonal, contin 
ous-flow and r -orienting rotors You get an easy-to-set refrigera. 

long brush life and system, extra 7 year Wa.rranty on rotors. The 
operating conveniences are beautiful, too-such as the work space on 
the J-21's top for loading and unloading rotors. 

For the full story on this new centrifuge for the modern labora- 
tory, write Spinco Division, 1117 California Avenue, Palo Alto, 
California 94304, for Data File J-21-3. 
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The new lEO B-20A High Speed Six heads, including two swing- * lsopycnically banding or 
Refrigerated Centrifuge is a ing buckets, zonal rotors, most pelleting of subcellular particles, 
versatile, general purpose ultracentrifuge angle rotors, and bacterial and whole cells. 
research instrument designed a broad selection of acces- Zonal Centrifugation: lEG's 
for broad applications in sories make the fEC B-20A ideal line of zonal rotors broaden the 
medical, industrial and research for separation of whole cells, B-20A's capabilities and facili- 
laboratories. It offers the medi- nuclei, mitochondria, lysosomes tate entirely new standards in 
cal and research community and other cellular organelles. techniques, precision and over- 
large volume and high resolu- Gravities to 45,500 xg. Maximum all centrifuge efficiency previ- 
tion capabilities at speeds from volume is 1,500 ml (6x250). ously impossible with a 20,000 
1,000 to 20,000 rpm, and has Applications: Differential sepa- rpm machine. With zonal rotors, 
a complete selection of acces- ration of mitochondria, lyso- the B-20A can process sample 
sories designed to meet the somes, other cellular organelles volumes from 10 ml to over 
most exacting requirements of and membranes* Centrifugal 100 ml using density gradient 
speed, gravity and volume. filtrations* Precipitate proteins techniques, and up to 800 ml in 

Clarification of particulate many isopycnic applications. 
suspensions* Concentration, Some examples: The B-29 
purification and separation of zonal rotor can process up to 
micro particles from ribosomes 2,000 mg of ribosomes in a 
to whole cells * Latex particle single run * Separation of micro- THE 20,000 RPM Stud ies Density gradient dna and nuclei can be obtained 
size and density distribution somes, lysosomes, mitochon- 

of small volume prepa- in one run with the smaller vol- SUPERCENTRI FUGE . Macromolecular Oreparatons with its larger initial radius, 
using horizontal heads ume B-30 rotor * The Z-1 5 rotor, 

increases efficiency nearly 
Is Thers Anytiling It Can't Do 300 O/ and allows subcellular 

particle separations for most cell 
systems to be completed in less 
than four hours * A continuous 
flow insert, together with the 
Z-1 5, can be used for isopycnic 
banding and pelleting, and will 
concentrate up to 75 liters of 

bacteria (one micron 
diameter)cultureinan 
eight hour day. The cells 
can be suspended in a 

. .. .. gradient to insure their 
survival during the 
separation and may 
be recovered con- 
centrated in less than 
100 ml of gradient 
media. 
The B-20A is backed 
by IECs more than 
70 years of experience 
in the centrifuge field, 
and years of use in 
hundreds of labora- 
tories around the world. 
Ifyouwantto know 
more about this versa- 
tile 20,000 rpm cen- 
trifuge that does almost 
anything, write Dept. 
B-20A, International 
Equipment Co., 
300 Second Avenue, 
Need ham Heights, 
Mass. 02194. 
Or see your IEC dealer. 

INTERNATIONAL 
EQUIPMENT CO. 

A DIVISION OF DAMON 
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R H Hay Exra Glaser Hobart H White 
Scott Adam Louis J Bettan direct the beam of sound of the bat's 

ultrasonic sonar cries, which are emit- 
ted through the nostrils. The ears pick 
up echoes which are processed in the 
auditory nervous system by a neural 

The American Association for the Advan enient of Scia ce was founded in 1MB end incorporated in 
1874 Its objects are to further the wor) of scientists, to facilitate cooperatfon emong them, to analog of a filter matched to the bat's 
improve the ella tlveness 01 Ci. alice mi the promotIon of human wells e and to increase public under emitted sounds. See page 212. [J. A. 
standing and appreciation of the Importance and promise of the methods of acience in human progress Simmons, Princeton Universityl 



The most for your mone 

1n8 hannel recorders 

jUs the new BrusIf 480. 

Minimum cost per channel and max- right into the paper. So there's no 
imum data pre entation smudging, no puddling. And messless 

That's the cost/performance pack- throw-away ink cartridges can be re- 
age call d the 13 rush 480.. . most placed in minute 
versatile, least expensive 8-channel The 480 comes factory-calibrated 
recorder of its kind, and, thanks to our special pen-position 

It's the economical solution to your servo system, we guarantee 99?% 
.problem ofanalyzing eight variables.nearity. Frequency response at 50 

on a common time base divisions is flat within i,2% of full 
The Brush 480 has eight 40 mm scale from d-c to 40 Hz. 

channels, two event markers, nd.And the Brush 480 is compatible 
with our multi- twe lye pushbutton-contro lIed chart.nd single channel 

speeds that run from 0.05 to 200mm! signal conditioners so you can select write for bulletin 934 18 Brush Divi- 
second It's available as a compact the conditioning best suited for your sion Gould Inc 3631 Perkins Avenue, 
portable or can be rack mounted. measurements, whether it's tempera- Cleveland, Ohio 44114 or Rue Van 

480 has Bkl 38131 1140 Although small in size, the.ture, pressure, strain, voltage, current, oece ,russes , gium. 
all those familiar Brush exclusives.position, velocity or what have you.. 
Like a patented pressurized ink sys The Brush 480. It's one of the few guu3 
tem that puts crisp rectilinear traces bargains left. For more information, ->.OLJLILD BRUSH 
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This spot can I 

I be eluted ,, Sheets require I 

for quantitation ' ""'"II less storage 

I 
without scraping space than 20 and filtration, 

glass plates. 
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I j A choice of eight types of precoated EASTMAN Use the coupon below to request information on these I 

I CHROMAGRAM Sheet-convenient, uniform, specific subjects: Reagents and Chromatographic I 

I LI A choice of two developing chambers. Solvents (Kodak Publication No. JJ-5) I 

LI EASTMAN CHROMAGRAM Developing Appa- * TLC with EASTMAN CHROMAGRAM Sheet and Develop- I 
ratus-fast equilibrating, easy to use and ing Apparatus (Kodak Publication No. JJ-6) 
store. 

I inexpensive just right for pre- * Sheet in TLC, revised August, 1970 (Kodak Publica- LI EASTMAN CHROMAGRAM Developitig Jar- Bibliography on the Use of EASTMAN CHROMAGRAM I 

I testing and short migrations. tion No. JJ-7) I 

Conveniently located local stocks of these TLC * TLC Analysis of Toxic Drugs Using EASTMAN CHRo- 

I supplies are available from: MAGRAM Sheet (Kodak Publication No. JJ-37) I 

I B&A HOWE & FRENCH SARGENT-WELCH I 

I CURTIN NORTH-STRONG SCIENTIFIC PRODUCTS I 

I FISHER PREISER WILL/VW&R Eastman Organic Chemicals I 
West of the Rockies, your dealer obtain quick delivery of 

I and Laboratory Supplies from our newly established stock in San Ramon, California. I 

I Thank you for reading this advertisement. I 

I Eastman Kodak Company 
Eastman Organic Chemicals I 

I Dept. 412L 
Rochester, N.Y. 14650 Please send me: El JJ-5 E JJ-6 LI JJ-7 LI JJ-37 I 

I Name I 

I Address 

I City 

State - - Zip - - -- - - --- - 

- 

*- Circle No. 14 on Readers' Service Cord 115 



That's what Zeiss calls it, and it does everything (Jamin - Lebedeff) - in both reflected and 

but develop the film. Arid, if you use Polaroid? transmitted light .- photomicrography and photo- 

film, it does that too. For all light-microscope tech- macrography-the Ultraphot Ill is the supreme N E IZ I niques-brightfield, darkfield, fluorescence, polar- instrument. Write Carl Zeiss, Inc., 444 Fifth Aye- ization, phase contrast, Nomarski interference nue, New York, New York 10018. THE GREAT NAME IN OPTICS 

contrast and quantitative interference microscopy Nationwide Service 

IrnI 
ATLANTA, BOSTON, CHIcAGO, COLUMBUS, DENVER, HousToN, KANSAS CITY, LOS ANGELE5, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 

Circle Na. 8 on Readers' Service Card 
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Potentiometric recorders: 
heres the picture. 

Shown here, a portrait of all there is to know about mations to the log function. Basic price: $1225. 
potentiometric recorders. All from Sargent-Welch. And Model DSRLG: Another logical move. Two SRLG's in 
each deserves its own personality profile: one dual-pen recorder. Think of what that means if you 

Model SRG: The basic recorder, distinguished by its work with a spectrophotometer, photometer, or densi- 
advanced perform- tometer - simultane- 
ance. Seven pre-cali- ous recording of both 
brated spans. Three transmittance and ab- 
chart speeds. Guarded sorbance. Or linear! 
circuits and filtered log recording of any 
inputs. Accuracy: two time-synchronized 
?0.25%. Reproduci- variables. Basic price: 
bility: ?0.1%. Full-  , .4.1  , , $2075. 
scale pen response: w -" 7 , ,,., Model SRG-GC: 
Less than one second. . Something special, for 
Basic price: $975. . use with a gas chro- 

Model DSRG: The . matograph. Fast re- 
SRG times two. That .-.. sponse, high AC rejec- 
is, a dual-pen re- _ tion, floating input, 
corder, with two linear atI'$'' three chart speeds, 
channels, for record- ' -  '9 and continuously van- 
ing two time-related _______ . ablewide-rangespans. 
variables, side by side Optional integrator for 
or overlapping, on the precise measurement 
same chart. Same . of areas under re- 
matchless perform- corded curve. Basic 
ance as the SRG, but  . .9794I9 price: $975 (with inte- 
only a few inches , .,,... grator, $1660). 
wider. Think of it as a '>,' -   . ..., Model MR. The ulti- 
saver. Basic price: . '  haps. Few can match 
space- and paper-  , ".?I'9  mate recorder? Per- 
$1675. * I ',a'  'j' it for precision, speed, 

Model SRLG: The , ' " .!&' * ' * .' '.K$'"Y.  '> " and versa- 
''97. .. 9. 997'9\ 99. ,,, sensitivity, SRG taken one step . '  , 7'7 9iit '   tility. Measures and 

further, with the addi- !9,9  p1 I;?9I '  '.  < records (vs. time) any 
tion of a logarithmic function. Eminently suited, there- variable that can be translated into voltage or current, 
fore, for recording (say) the log of absorbance with a or that can be time-related by synchronous drive. Twelve 
spectrophotometer. Precision, non-circular gears - ranges, twelve speeds. Basic price: $2650. 
which do the job much better than electrical approxi- As we said, a complete picture of a complete line. 

Now read the book. 
0-214 

Still, in all fairness, one picture and these few words don't do justice to our 
complete line of recorders. So we've prepared a fully illustrated, 30-page SARGENT-WELCH 
catalog. It's yours, without obligation, for returning the coupon. Do it now. 
i'd like a copy of your recorder catalog. I'm especially interested in Scientific instruments, apparatus, chemicals. 
El Model SRG Recorder LI Model DSRLG Dual-Pen Linear-Log Recorder Sargent-welch Scientific company 
LI Model DSRG Dual-Pen Recorder LI Model sRG-Gc Recorder for Gas chromatographs 7300 N Linder Aye, Skokie, Illinois 60076 
LI Model SRLG Linear-Log Recorder LI Model MR Multi-Range Recorder 

chicago/Anaheim! Birmingham/cincinnati 
____________________________________________________________________________________ cleveland/Dallas/Denver/Detroit 
Name Title Springfield, N J /Toronto/Montreal/'/ancouver 

Organization 

Address 

city State zip 

Telephone 5 
- 
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The new artonus 1100. 
Why pay for an expensive hal anc ry ratios-I QOOg/QA g,200g/O.015g and I QOg/OQI :not really need? Why buy sibwer and cruder ecui -these  reasonably priced balances are ideal 

mentlhat do sn't meet todays standards? Sartorius for a variety of app ications, from stud nt use an dilemma new Series I I 00 tap research to quality control weighing 
loaders   first balancs to ridge the  f  in the market far a new balance for 
between modrn design and. low price. . . weighing in the range from less than IQ grams up At only $425.the Series.P100 offers nidny fea- to.P500 grams, you reallyough.tt6 find out more. 
tures usually bun.4 onlyon morg expensive,s.ophis- ab&&tthe new Serie.1100. We'll be.happy to se.ad ticated weigh in instruments.For example.all-digital yo.u dam plete.iterature and.our free 52-pae. 
readout results.in.less than 3.onds wide4ange catalog. Just 4jfe.:Sartorius D.ivision, Brinkmann 
mechanical taring; fast, easy operation with no Instruments, 
weights tohandle and.not even anydia.lin.g of built-...... Rd., Westbuy, NY. 11590. 
in weights. Vs a torsion-type bala.nce, and the. 
optical scale covers the entire weighing ran sa ...... 

ble in.hree differe.capacity/a rt4frrltIs uaianees 
LI. .=. 



Programming: Choose either Ten independent, directly 
128 or 256 step models 
for linear or conditional addressable storage registers. 
branching operations. Automatic special functions: 

ax, log 10/log0 SIN/COS, Special punch card system 
SIN-MOOS-', X!,k, allows programming without 
radians to degrees, tying up the calculator. 

single key x, x2, N, 
Dynamic range of 10 99to  rectangular to polar conversion. 

Decimals printed in either Automatic entry Accessory card reader for 
preset or scientific notation. a automatic entry of program 

data, special functions 
and decision-making 
capability not shown 

on keyboard. 

Calculator 

 LITTON 



N Iabware won't shatter your lab budget 
Shatte ed labware means unnecessary r that money by,: 

Over 170 prcisiowdesigned Nalgene Labware items meet 
practically eve.lab application. Selec.he material.you need:.. 

transparen.tTPX and pa.yc rhonate,.ndestructible Teflon, 
, , i translucent polyethylene and polypropylene. When you need 

cali rated ware, Nalgene Labware.glass accuracy. 
meets or surpasses 

requirem, nts, and autoclavability is no problem 

Your initial, cost is compar Ne to the labware that.breaks. . 
lethan.glas ut because Nalgen. Labware is more durab. 

, , you'll save money through longer, safer equipment hf 

Next time you order, specify the permanent 
replacemen.ts-u.nbreakable. 

Nalgene Labwar 
.,.,..,,y, 

4 
4Egetw?L4 re er 

Order Nalgene Labware from your Laboratory Supply Dealer Ask for our Catalog Circle No 19 on Readers Servic 



Top performance. Low cost. 

7w X- Y.& ' 

C. . Hz . ES . . . .,. 

No one else can hand you that lineJ 
.The BNIDE PLOTAM.ATIC.700.serles 81/2"x 11) 700 is a B8N/DE e.xclu.sive.. It.actually.operates 

is priced from.$750.The 800 series (11" x 17") starts three times faster than conventional single-sheet 
.at $850. recorders Load.a 50-sheet pd of.pap.er int6 the 

.Until.now.all ... hi.gh-q.u.ality.X-Y.. recorders . m.eant a recorder and as each.page.is.consum.ad,.simply 

. igh price.. And every low-cost.. one... nt low per tear it off exposing anew.sheet. No rezeroing of mea the pen between plots is required..As another user 

.forrn.ance.. convenience, the disposable cartridge-pen.system 
If you wanted good performance with an economical eliminates ink.handling and pen cleaniny. Color 

.price.tag, yOu.were just cut of luck. changes are made in seco.nds.by a simple replace ...... 

.g-e.xistin.g gap.ri the m.arket, we ye ment 
.fill this Ia. cr ated our 700 series and 800 series PLOTAMATIC Designed into the low-cost 700 and 800 series 
.recorders. You might say they're the best of both recorders are those en gineri features which 
.worlds. Nigh-quality performance at an economy have proven popular with.BBN uera for ye.are: zero 

check push buttons, constant.I megohm input 
minded price.. 

.Same of their featu.res usually found only with.th4 impedance fixed or variable.scale) modular.con 
hi her-priced units (and sometimes not even found.struction, and neyear warranty 
there) include: I/C electronicd.esign that e.imina.tee.In.add.ition., so.methingnew.has been added for use 

.ph.oto and.mechanical choppers No servo com with the 700 and 800 series. It's the Model 7T Plug 
pensation or loop gain adjustments..Signal inputs.In Tim.Base.Ge  A.vadabla for $180 it pro- 

.that are differential, guarded,  shielded. Elec- duces seven calibrated sweep speeds from 5 to SO 
tronic overdrive protection to extend.recorder life.seconds/inch.It can be plugge.d into either the  
Sealed.follow-up potentiometers that are buffered or Y axis. 
for noise immunity. And disposable fiber-tip cart We'd be.glad to send you full specification data 

.rideens..Write today for a free brochure and a personal eval 

.5i 
The PAD/LOAD paper handling system on the series uation test in your own facility 

.3 .... B OtT. BERANEK.AN.D N.EWMAN... INC .. 

1A1.M Data Equipment Division 1762 MoGaw Avenue Sa a 92705 Tel (714) 546-5300 

.cir4. No, 13 on R.oders 5eric. Cord 
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&+ The Wang 700 system can And when you need the output of the 700 on paper, 

X' Xz. X3 XA knock out the kind of repeti- you'll find it willing and able. There are two print- 
 z 0 3 tive statistical data that out units available - an output writer and a 2. 1 10 usually knocks you out. graphic plotter with alpha-numeric printing. 
 3 4 II Imagine the freedom you Let the Wang 700 system, the most powerful desk- 

1 3 4 will have with such func- top statistical calculator, take the drudgery out of 
- -2 3 II tions available to you as: your statistical analysis. 

one, two, or three way For information on the Wang 700 system, call 
analysis of variance; Mr. Courtney collect (617) 851-7211. Wang Labora- 
linear regression analysis; tories, Inc., Dept. s-i, 836 North Street, 
least square fit-power Tewksbury, Massachusetts 01876. 

curve - exponential- hyperbolic; 
multiple linear regression analysis; 
nth order regression analysis. 
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Jeolco's JEM-lOOB. Two of the best electron microscopes you'll ever see. LII You already know 
part of our story. Our JEM-1 COB transmission electron microscope. 2 A resolution guaranteed. A guarantee 
already proven in laboratories throughout the world. LII And now we've added scanning capability to make 
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see hovij which tourists can do, the introduction NEV LABELLED 
of pigs and goats by man has cause 

dearly tremendous destruction. For exampi, in 1959 it took a full day to wa 

"0 see from the shore to the top of the coi AMINO AcIDS 7 on Abingdon Island. That year a fisher- H2 0 0 
how man introduced three goats on the is- H land; today the goat population is esti- 

our revv mated at 5000 and it is a brisk 2-hour The following labelled amino acids 
walk to the top of the cone. Dr. De- are now available from stock. This 
Vries, director of the Darwin Station. unique group of new products 

cage now has an annual operating budget of reflects Amersham/Searle's un- 
$20,000 which covers fuel for the gen- equalled selection of radiochemi- is? 
erators, food, supplies, and salaries for cals for research. 
the local help. He estimates that a S-Adenosyl.L.methionine(carboxyl-C14) 
budget of $75,000 would enable him to Order No.: cFA-477 Specific Activity: >4smci/mmoi 
place a ranger on each island and thus Prices: loud.. $45 5Oudi.. $175 
(i) protect wildlife from the tourists, 4-Amino-n-butyric acid.C14(IJ) 
and (ii) enable the rangers to hunt out Order No.: CFB-148 
the wild pigs and goats. Specific Activity: 4-6mdi/mmoi Order No.: dEB-iSi 

As illustrated so well by the Sierra Specific Activity: >lSOmdi/mmoi 
Club and National Geographic publica- Prices: SOudi. . .$30 O.2SmCi.. $110 

A,, tions, the flora and fauna on these is- L-Arginine-5-H3 monohydrochioride 
lands are unique in the world. Unfor- Order No.: TRK-368 Specific Activity: >5,OOOmdi/mmol 
tunately, Ecuador is not determined to Order No.: TRA-368 
preserve them as I learned from a Specific Activity: 100-SOOmdi/mmoi Prices: O.25mdi.. .$40 
United Nations official who had just 'imdi.. $100 ....... $300 
attempted to persuade the government DL.Carnitine(methyl-C14) hydrochloride 
to apply for U.N. funds for conservation Order No.: dFA-475 
projects. He was told that the Gals- Specific Activity: >45mdi/mmoi Prices: SOudi.. $75 0.25mdi. $290 
pagos were well provided for. Ecuador LCystathionine-s35 
is understandably interested in its main- Order No.: SJ-200 
land problems. Specific Activity: 1-S0mdi/mmoi 

Someone must try to preserve the Prices: 1mG.. $375 then $75/mdi 

Gahipagos. Shouldn't the people who L.3(3,4.Dihydroxyphenyl)alaninei.C14 Order No.: CFA-473 
are alarmed about a desecrated U.S. Specific Activity: 1-5mdi/mmoi 
environment do something to preserve Prices: SOutZi.. . $140 2x50udi... $275 
one that is not yet destroyed before it (Glycyl.1.C14)glycine hydrochloride 
is too late? Order No.: CFA-478 Specific Activity: 1 0-20mdi/mmol 

ROBERT FEINSTEIN Prices: 50udi... $45 ......... $300 
Electrical Engineering Department, L-MethionineS35 
UniversityofA/Jichigan,AnnArbor48lO3 Order No.: SJ-204 

Specific Activity: 5,000-20,OOOmdi/mmol 
Prices: 0.5mG.. .$70 1mG... $95 
5mG.. .$250 

L-Valine-2, 3.K3 
When Information Order No.: TRK-327 

Specific Activity: >10,OOOmG/mmol 
You're looking through our new Becomes Knowledge Order No.: TRA-327 Specific Activity: 500-2000mG/mmoi deep plastic cage for rodents. It clearly The letter from Jean Sic6 (30 Oct.) Prices: 0.2SmCi... $20 

anticipates new public law 1mG.. .$50 5mG.. $150 
requirements. It all adds up to new uses an article of mine to support a 
convenience for you: More room under statement with which I do not agree. 
the feed hopper. More usable floor The statement was: "Most examina- OUR SPECIFIC ACTIVITY 
space for your research animals. Or tions, however, test only straight re- 
more room for additional animals. call." What I wrote in the cited IS SERVICE 

It's from Lab Products, Inc., a new article on that point was this: 
company of experienced people with most achievement tests . . . consist 
new ideas for your animal care needs. primarily of items testing specific ele- 
We offer a broad-line of plastic cages, 
accessories, bedding (e.g., absorbdri?), ments of knowledge; facts, ideas, ex- U2 
and special animal care systems. planations, meanings, processes, proce- Am 

We've got them all in a new catalog. dures, relations, consequences, and so IlIdIll/3dII 
For your copy, write or phone Doug on" (1). While recall is surely involved MS!IAi / SEARLE CORPORATiON: centre C. 0. SearIe & Co. and the Radiocheniicai 

Anderson, Lab Products, Inc., in responding to such items, as it 5 2636 S. Clearbrook Drive 
633 Midland Avenue, Garfield, N.J. in any other use of knowledge, straight Arlington Heights, Illinois 60005 
07026. Phone: 201-478-3000. recall would seldom provide a sufficient Telex: 72-6444 

basis for response. Telephone: (312) 593-6300 

lab products Circle Na. 77 an Readers' Service Card 
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Perhaps our misunderstanding on this 
point arises from different meanings we 
associate with the term knowledge. If 
knowledge is understood to be no more 
than information, then it is reasonable 
to believe that a test of knowledge 
would be no more than a test of recall 
of information. But what was m ant by 
knowledge in the cited paper goes be- 
yond information-to-be-recalled. The 
items I used to illustrate how one can 
test for command of knowledge were 
designed to test understanding as well 
as recall. 

The distinction to be made between 
information and knowledge is t e one 
Scheffler has made: ". . . it does not 
follow that the student will know these 
new facts simply because he has been 
informed . . . knowing requires that the 
student earn the right to his assurance 
of the truth of the information in ques- 
tion. New information, in short, can be 
intelligibly conveyed by statements, new 
knowledge cannot" (2). 

Boulding supports the distinction in 
these words: "The growth of knowledge 
even in the individual is not a simple 
cumulative process by which informa- 
tion is pumped into the head and re- 
mains in a reservoir. Knowledge is a 

we TH1i14EIQO structure and its present form always 3fl limits its possibilities of growth" (3). To test a student's knowledge in this 

sense of the term one must cause him 

to think as well as to remember. If we unbeatably versatile borrow phrases Sic6 uses to describe 
the requirements for success in clinical 
medicine, our items ought to require 
him "to retrieve, to select, to organize, 
and to apply" his knowledge. Fact is no other comes even close to matching the 

This is what most professors of my convenience of visual and photographic work users of 
acquaintance try to do in writing ob- Bausch & Lomb's StereoZoom 7 Microscope enjoy. 
jective test questions. Judging from 
copies of their tests I have seen, this is The camera adapter attaches through an opening on the back of 
what most of them succeed at least the optical pod and stays there, out of the way until needed. 
passably in doing. Their tests may have Visual use is not interfered with in the slightest. 
serious faults, but excessive use of ques- However, when a picture is wanted one of the three 
tions testing straight recall is seldom Bausch & Lomb integrated cameras is attached to the 
one of them, in my experience, adapter and The Champ is ready. 

Hence the opinion attributed to me 
that most achievement examinations You focus on your object, zoom to the picture you want, 
test only straight recall is not mine at turn a knob and shoot. You continue looking at the object 
all. In my opinion it is not true in while photographing. Visual contact is never lost. 
general. Surely it need not be true. To Your picture, taken through Bausch & Lomb matchless optics, 
the extent that it is, the item writer, not reveals detail like you always wanted but could never 
the item form, should be blamed. get until The Champ came along. 

ROBERT L. EBEL 
College of Education, Michigan State The Champ would like to send you his new catalog, 31-15, and 
University, East Lansing 48823 his free demonstration plan. Write today. 

StereoZoom. Beg. TM. Bausch & Lomb. 
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AMERICAN ASSOCIATION FOR 
TIlE ADVANCEMENT OF SCIENCE 

Science serves its readers as a farum far the 
presentation and discussion of impartant issues 
related to the advancement of science, including T PA ' 

the presentation of minority or conflicting points The Need for Quality Filters in inrormarion Systems 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including The American Psychological Association has just launched a new 
editorials, news and comment, and book reviews communications system which "distributes descriptions of problems, 
-are signed and reflect the individual views of the 
authors and not official points of view adapted by ideas, research findings and methods with minimal editorial processing. 
the AAAS or the institutions with which the authors The responsibility for assessing the quality of the material rests pri- 
are affiliated. 

Editorial Board manly with the author." One of its main virtues is that it has a maxi- 
1971 mum delay of 65 days from input to circulation, whereas journals have 

THOMAS EISNER NEAL MILLER a lag that runs to about a year. Its main weakness is that it compounds 
AMITAI E?'zIoNI BRUCE MURRAY the information explosion by circulating more material, some of which 
EMIL HAURY JOHN R. PIERcE 
DANIEL KOSHLAND, JR. MAXINE S5NGER might otherwise never have seen the light of day. Other professional 

1972 associations also have provided their respective disciplines with infor- 
ALFRED BROWN FRANK PRess 
JAMES F. CROW FRANK W. PUTNAM mation systems that ease the circulation and retrieval of material 
THOMAS KUHN WALTER 0. RoBERTS (usually only published material). 
ELLsOrr W. MONTROLL Typically, the systems have little or no quality control. Any paper 

EdItorIal Staff that meets some very loosely defined criteria (for example, it is in 
Editor 

PHILIP H. ABELsoN psychology) is circulated, and the potential user is provided with no 
Publisher Business Manager clues as to the relative merit of each item. It might seem that the user 
WILLIAM BEvAN HANS NUsSBAUM would be delighted at having all the material he wishes at his fingertips, 

Managing Editor: ROBERT v. ORMES but actually much of his time is being wasted as a high proportion of 

Assistant Editors: ELLEN E. MURPHY, JOHN E. the material circulated and retrieved is without discernible value. 
RINOLE In the informal "system" the new devices seek to replace, users seek 

Assistant to the Editor: NANCY TEIMOIJESAN out, chiefly, material whose reputation has been communicated by word 
of mouth or by frequent references in the literature. This system may 

News and Comment: JOHN WALSH, PHILIP M. have caused occasional duplication of research and occasional failure 
BOFFEY, LUTHER 5. CARTER, ROBERT J. BAZELL 
CONSTANCE HOLDEN, ScssessRAsNe MACK by a researcher to take into account some previous relevant findings. But 

Research Topics: ALLEN L. HAMMOND what is frequently overlooked is that this informal system of data 

Book Reviews: SYLvIA EBERHART, KATHERINE LIv- retrieval is highly selective and hence very economical. 
INOSTON, ANN BARKDOLL It seems a hopeless task to raise the standards of the tens of thousands 

Cover Editor: GRAYCE FINGER of scientific and scholarly publications. But the information circulation 
and retrieval systems are very small in number, usually supported by 

Editorial Assistants: MARGARET ALLEN, JOANNE 
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