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THEE HIGH-SPEED 
L OLAEB? DILUTER 

The LK8 IJltrotab Diluter is one of the fastest and toohoose from, giving n al! a choice of volumes most acourte dikiters on th& market. it. Will siphon from, 10 d to 3000 uL The 
a preset vOlum.of a sample liquid snd,flus h it with .se are high-preolsion 

a.prest velure e a r.pumps,.uracy of.? 1% and a reproduci... 
tim hour. at a ..re of up.bility of ?P.5%....Tigh...leak9ree operatio.n is achieved 

by employing smooth, sapphire pump plungers. 
The Ultroleb Diluter .an  be..used..as a dispenser, Opera.tion is simple. To chane over pumps you just 
to.dispense one or. two reagents at.he same high..press.a button and rem.ovE the .complete with .teagt bottle. You can n.ediatly begin dilution o. 
.rate. .. diap.ensing fore diffrent type o.fanaly.sis by plug.ing 
Each 'pump is permanently' preset lo deliver 10.in a spa re pump with a new type f reagent. A .ifferent.voluriies, Which. 6an be.selected by merely convenient hand pipette and a foot pedal control are 

pressing  pushbutton. T.hree.pumps are available available as optional items. 

.,.icii.....ic,..............IE....... 
.... ,, , , , ,, LKB Instruments Inc. ,. 

11744 Wilshire alvd. Los Angeles Celif 90025 
600 West Irving Park Road, chicago ll1760 

..., ,. , 60 North Broedway, ftc eville N.Y. 11801 
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Simulation in1 100th the Time 

at 141h the Price. 
That's just a fraction of our story. The new PACERTM Yet there is never a need to feel straitjacketed. Be- 

computer systems by EAt can actually deliver price! cause PACER systems are expandable. Almost indefi- 
performance ratios that run well over 100 times those of nitely-including interconnection to your existing corn- 
conventional digital computers. Whether the problem is puters. 
simulation, optimization, control, design or data reduc- As for software, EAI can probably be of more help 
tion. to you than anybody else 

The unique efficiency of PACER systems is due to in the world. Our library of 
many factors: First, they combine our new fourth-gen- compatible engineering 4 

eration digital processor with three new high speed par- and scientific software is 
allel processors. New peripherals and software offer the most generally useful 
interactive graphics in a conversational mode of opera- ever assembled, and we -' 

tion. So now scientists and engineers can achieve higher haveover 5,000 case his- 
computational productivity and accuracy while tackling tories of applications to 
the complexities of multivariable problems in real time prove it. 
or even faster than real time. For details on our 

The PACER systems simply deliver far more solu- whole PACER story, please write or call today. 
tions per day or per dollar than any alternative systems. 

Further, we help you zero in on optimum efficiency 
by offering three series of systems: PACER 500 PACER 
600 and PACER 700. Each series offers three sets of u rn 
options with a wide choice of peripherals To let you fl Electronic Associates, Inc. 
choose a setup with capabilities matched almost pre- 185 Monmouth Parkway 
cisely to the requirements of your problems or to your fl West Long Branch, New Jersey 07764 
preference for input/output. U (210) 229-1100 
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LETTERS The Academic Labor Market: A. M. Cartter; G. Sjoberg and T. R. Vaughan; 
Medical School Admissions: R. D. Peppler; R. I. Glaser.633 

EDITORIAL Casualties of Governmental Reorganization.641 

ARTICLES Construction of Large Accelerators: Scientific and Political Aspects: 
W. Heisenberg.643 

Reaction Wood: Its Structure and Function: G. Scurfield.647 

Alternative National Goals and Women's Employment: S. S. Gold.656 

NEWS AND COMMENT Secrecy in Congress: Tiptoeing toward Reform.661 

APA Adopts Detailed Code on Human Experimentation.662 

Delaney Clause: Defended against an Uncertain Threat of Change.666 

Arms Control: White House Whittles Down Peace Agency.668 

RESEARCH NEWS Perfluorochemical Emulsions: Promising Blood Substitutes.669 

Physics and Astronomy in 1972: Progress with Fusion and Lasers, and New 
Discoveries with an X-ray Satellite.670 

BOOK REVIEWS The Papers of Joseph Henry, volume 1, reviewed by M. M. Sokal; The Spoils of 
Progress and Conservation in the Soviet Union, W. A. D. Jackson 
Ecology and Palaeoecology of Marine Environments, R. W. Frey; 
Immunogenicity, S. Ben-Efraim; Biophysics and Physiology of Excitable 
Membranes, E. Jakobsson; The Crystal Chemistry and Physics of Metals 
and Alloys, A. C. Lawson and B. T. Matthias; Point Defects and Diffusion, 
P. S. Ho; Books Received.673 
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REPORTS Phosphorus Dynamics in Lake Water: D. R. S. Lean.. . 678 

Reaction of Hydrated Electrons with Ferricytochrome c: N. N. Lichtin, 
A. Shaijerman, G. Stein.680 

DNA Complementary to Ribosomal RNA: Relation between Genomic Proportion 
and Ploidy: A. Siegel et al.682 

Aqueous Central Cavity in Aspartate Transcarbamylase from Escherichia coli: 
D. R. Evans et al.683 

Sea Urchin Sperm-Egg interactions Studied with the Scanning Electron Microscope: 
M. J. Tegner and D. Epel.685 

Myelination Inhibition Factor: Dissociation from Induction of Experimental 
Allergic Encephalomyelitis: M. W. Kies et al.689 

Association of the HL-A7 Cross-Reaction Group with a Specific Reaginic 
Antibody Response in Allergic Man: D. G. Marsh et al.691 

Retzius Cells: Neuroeffectors Controlling Mucus Release by the Leech: 
C. M. Lent.693 

Quantitation of RNA Tumor Viruses and Viruslike Particles in Human Milk by 
Hybridization to Polyadenylic Acid Sequences: J. Schiom et al.696 

Soluble Membrane Antigens of Lip and Cervical Carcinomas: Reactivity with 
Antibody for Herpesvirus Nonvirion Antigens: A. C. Hollinshead and G. Tarro. . 698 

Familial Hypophosphatemic Rickets: Defective Transport of Inorganic Phosphate 

by Intestinal Mucosa: E. M. Short, H. J. Binder, L. E. Rosenberg.700 

Cholesterol: Vitamin C Controls Its Transformation to Bile Acids: E. Ginter.. 702 

Development of Grooming in Mice with Amputated Forelimbs: J. C. Fentress.704 
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improve the effectiveness of science in the promotion of human welfare,, and to increase, public under. 
standing and appreciation.f the importance.and promise of the.methods of science.in.human progress. 
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New U V-visible 

Spectronic 700. 
The ment more -instru 

0 0 

instrument without. 
0 the high-price price. 
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Work with our new spectrophotometer that "expands" the 8" meter to an 
just once. You'll enjoy performance effective 16" for Absorbance readings. 
features that just aren't provided by other 
instruments in its price class. Concentration readout, with variable scale 

suppression/expansion, lets you read 
Get excellent resolution with a 2 nm small concentration differences full scale. 

bandpass. Think about it. Wide wavelength 

Work all the way from 200 to 950 nm on a range, high resolution, built-in dual light 
wide 8" scale. source and phototubes, electronic scale 

Work with unique sampling versatility- expansion/suppression, linear Absorbance readings over 16" of meter, 
your choice of quickly interchangeable semiautomatic sampling with the 
sample compartments for single cell, Micro Flow-thru cell. 
multiple cell, or Micro Flow-thru cell. Use 
any standard glassware-test tubes, And a low price. 
cuvettes, cylindrical cells up to 100 mm 
path length. The Spectronic 700. It all adds up. 

Measure Transmittance from 0 to 100%. 

Measure Absorbance-with linear BAUSCH & LOMB  
presentation from 0-lA and from l-2A ANALYTICAL SYSTEMS DIVISION 

It ali adds up. 
Let us demonstrate 
in your lab with your people and your 

I I * samples. 
I I 
I I BausCh & Lomb 

Analytical Systems Division 
* 820 Linden Ave., Rochester, N. Y. 14625 
I I 

LI Contact me to arrange a I 
I demonstration of the Spectronic 700. I I 

* LI Please send more data first. 
I I 
I I 
I I 
I I 
I I * Name 
I I 
I I 
I I 
I Title 
I I 
I I 

_______________________________ I I Firm/Institution 
I I 
I _______________________________ I 
I I * Address 
* ________________________________ I 
I I * City 
I I 
I I 
I I State Zip 
I I 
I I 
1 1 

Telephone 
I I 
I sc.02 
I I 
L? 



K-K-K-KEL-VI-VINATOII. - 960C! 

We sell ultra-cold. Hair-cracking More Both have automatic alarm sys Send for detailed literature. 
cold. Upright drops to -760G. tems and 2" portholes to accommo Upright UC-105 (-760C/-1050F) 
Chest model sinks to -960C. And date recorders. More importantly 12 Cubic Feet. 
in over-all performance, we're both carry the name Kelvinator Coin Chest UC-520 (-850C/ - 1200F), 
the hottest cold buy around. mercial The company that knows how UC.540 (-960C/-1400F) 
We know what you need in the way of to give you the best cold you ever had 12 Cubic Feet. 
cold so we've designed our units to Write: J. E. llirssig, Sales Mgr., 
make you happy. Take the upright. Scientific and Industrial Division, 
Beyond the cold you need, you'll find Kelvinator Commercial Products, Inc., 
convenience features like six French 621 Quay Street, Manitowoc, Wiscon- 
doors. Open one without losing the sin 54220. Phone (414) 682-0156. 
cold everywhere else. You can label 
each door. Know what's behind it. 
What's good about the chest model? 
It gets colder. And the top can give 
you some more work surface. And IeIvi Il  to 
here too we've come up with a great of the White Conso/Idoted Industries way for you to identify the location 
of everything that's in it. 

circle No. 2 on Readers Service card 
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Fill yourself in on new products for TLC I 

4'K. 

I '.. .. I 
I ' 4' 1 
I I 

I ' I 
I I 
I I 
I I 
I I 
I I 
I New addition to the family of EASTMAN CHROMAGRAM Sheets... I 

I EASTMAN CHROMAGRAM Sheet (Scribed ounces of propellant, but a propellant-to- I * Silica Gel), with or without fluorescent mdi- reagent spray ratio of 1: 5, so you can spray 
I cator. All the features of the family it joins.., approximately a pint of visualization re- 

uniform, abrasion-resistant coating; flexible agent. More economical to use than many 
polyester base; scissorable; easy and safe larger units which have higher propellant-to- I I to handle and store, both before and after reagent ratios. 
use. And some important features all its own Prepare your visualization reagents in ad- I I 
... 19 channels to make sample application vance. When you're ready to spray, simply 
and identification easier; no chance for wan- screw the aerosol unit directly onto the bot- 
dering migration and cross contamination of tIe; no separate spray heads to buy or re- * I * samples; separated zones are more concen- place. The slim aerosol unit is easy to hold 
trated, so identification and quantitation are and easy to clean after use. I I 
simpler. The spray is sold singly at $4.00 each and 

I Standard packages hold twenty 20 by 20- in convenient four-packs at $12.50 and, 
cm sheets. For large-volume users, sheets along with the scribed chromatographic I I 
are also packed 400 to the box, at a lower sheet, is stocked locally by: 

I cost per sheet. Catalog Nos. 13191 (with Curtin Sargent-Welch I 
fluorescent indicator) and 13197 (without Fisher Scientific Products 

I fluorescent indicator) North Strong VWR Scientific (East) I The KODAK Laboratory Sprayer No. For more information, return the coupon I I 13173, with dip tube and orifice designed for below 
spraying TLC visualization reagents Only 3 (These list prices are net FOB Rochester. N.Y. and are subject I 

to change without notice) U 

I I 
I I 

Eastman Kodak Company I 

I Dept. 412-L I 
I Organic Chemical Markets 

Rochester, N.Y. 14650 . ' I 

I El Please send me information on scribed sheet and the laboratory sprayer (JJ-186). I 

Name.. I 

Company.Address- * City.State.Zip. 

I.... - ------- CircieNo.26 on Readers' Service Card I 
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It jti iii 4cc bil 4 a y H .e.4 opera 'On ofprogr ahktal ul4tDr 'ii......ett-P.ack.i..rd.  . s... piiter; rie re. Signifi-. with th power ndo emil c ability of 

cantly reduced turn-around time for 

Senes 9.800 those ompt x research ml design problem.s you're now sending to a pro 
.,.,....t.,i .grammer or outside.g>mputmgse vice. II Uonversatiou guides you to the 

L yJ,uei best solutioti The secret to the Model .30's.pnThleims0Jving effic en y is its 
ability to communicate with you on a 
veryhum rtl vehft Iangua'gei 

'4 BASIC, a standard language that gives 
.you sim.pie straightforward progr in-. 

ming.' And Niunber In practice you solve a problem by up a dialogue with the Model Setting 30. Yont 1k to it through the type 

the alphtnumeric display. Bdd'e The Once you ye entered your instruc- 
writer eyboard It talks to you through 

.in Engli h wordsand Algebraic 
formul s the Model 30 does all the 
rest, und r the utoma C co trol of its hard-wired executive system It'll even 



show you whreyeu vemadarnistake 9800 Peripherals-ntnging from 
-so you 'can q.ut Idy.?orreet anything..' high-speed Tape Readers to Instru-. 
from one character to an entire bkck of ' ment Ihterfacs. mu.strated.above is. 
text rith just a few quick str es on the...our unique.X-Y Plotter.that. 

.draws hi editing keys 4 stograins, linear, log-log,. Pow.erful memory for so.hitinns to.You can increase your data an.ro-.semiAog, or.polar plots-.but writes 
big p.roblems. Despite.its apparent.am storage with read/write memory.Iph.anumerics as well. 
simplicity and small size, the Model 30  And you Aug in up to Put the Series 9.800/Model 30. 

.ely powerful computing. nine additio.nalt through its paces on some o.fynurprob-. is an extrem ape cassettes for whop-. 
tool. Significant features include the. ping mass storage. ' lems. We re already shipping produc-. 
executive system.software im.pie- New.Serie.s 9800.Line Printer gi'ves tion units.Price.s start at $5,975 for the. 
mented by bi itt-in ROM Iread-6iily-.on fast formatted output. If yo.ur.' basic M.odel 30 Add $2,975 for the. 
memory); the large re.hardcopy, Model 66 Line Printer. MOS-LSI.ad!.work caib for form.atted. 
write memory.for programs an.d data,.you'll.be hap.py to kno.w you no longer.or more information or a.hands-on. 
and the built-in tape cassette operating need suffer the tedium and noise of.dem.onstration,.call one.of our 172. 
systemforttlass storage. A.dding it all sl6wmechancal.6utput writers. Our '.worLdwide saks.offices..Or.rite:. 
up, the basic Model 30 gives you new Series 9800/Model 66 Line Printer Hewlett-Packard, P.O. Box 301 Love- 
problem-solving power equivalent to a.mountsatop your.Model30 tO give y.ou land, Colorado 805 
minicomputer system with.10K.afast outPut of 2.50.lines erminute..37.. 
sixteen.-bit words of memory..And.That's equiv.alent to.tying 3,6001 
that's just for starters, because the words per mm.ute..).. . 
Model 30's modular design lets you add Series 9800 Peripherals let you. HEW.LI.. T.T PACKARD cap' ity anytime your usage demands..handle data.in any format. Asa ineni- 

You can a d programin g and sys- ber of the Series 9800, the Model 30 is 
tems versatility with 'plug-in ROMs,.fully compatible with all 15 of the.lIP Sales, S r lea, and Suppo in 112 ciocs us 65 Countries 

Circle No. 15 on Readers' Service Card for inforniotion Circle No. 16 on Reoders Ser ice Card for Demonst 

le No. 17 a Readers' Servi e Card fcsr Information on HP-35 



* DENSiTY GRADIENTS 
Operate throughout the speed range of 2,000 to 55,000 rpm (up to iSOQOOg) 

Model RK 
Refri erated Ultracentrifu e UAQGFA5TEP 

g g ORADIniIT' '. 

The Modei RK ultracentrifuge was designed for 
high g, continuous sample flow - either with density 4 

gradients or for pelleting. it utilizes a cylindrical 
rotor supported at either end by a hollow shaft and sees m a 
damper bearing. Fluids can be transmitted through 
the shafts in either direction to the rotor core or ' ' 

wall. An air turbine provides the driving force to the 
upper shaft with minimal heat transfer to the sample ' 

GRAoILRIssORIFSTATION..'INITiARION 0.'.1501'YCRIC.BAStiNG.ASTER 
The static fluid lines are joined to the rotating 4 

shafts via a simple friction seal surrounded by a....RIuRING ACCELERATION , ccRnNIIiIus SAMPLE 110W , .... SAMPLEELOW IS TERMINATED... 
closed coolant system, eliminating aerosols and 
cross-leakage between in/out effluent lines. The . . E.'..;' ' ' 

result is a reliable seal for continuous flow up to 
60 liters per hour throughout the entire speed range. 

A variety of rotor configurations permit isopycnic 
banding, rate-zonal, pelleting, or fixed-angle tube 
separations. 

The Model RK offers the highest available through- 
put and g forces for continuous flow operation. p eii. eseeties.i.ectisii It is unequaled for the high-resolution concentration . ROTORAT REST 

CtSOPiiOtOMOtER 5985 OME MtiSORBfBit 
of cells and subcellular components from large ouiusd OEC1LERATION .. B1IORE usiLoAtinic STAFICuIILOADiNG. 
quantities of fluids. Varying the speed and flow rate 4 4 4 .,' :. .... . 4 

permits the separation of particles with sedimen- 
tation coefficients as low as 10. Technique For Isolating Subcellular Particles 
The Model K, the production version of the RK, From Large Quantities Of Fluid 
is used worldwide to mqnufacture over 9Db/a of the 
annual supply of influenza vaccine. The simultaneous isolation and concen- creasing density. They eventually band 

tration of viruses from large quantities of (isopycnically) in those cylindrical zones 
All the major u.s. programs attempting to isolate cell culture fluids is accomplished by where the gradient density equals a par- 
and identify quantities of cancer related antigens continuous flow with isopycnic-banding. tides buoyant density (D). At the end 
utilize an RK or K. The procedure is very simple yet ex- of the run, the rotor is decelerated (E) 

tremely effective. The density gradient is and the gradient reorients to its original 
The design characteristics of both models stress loaded into the rotor at rest (A). As the position without disturbing the particle 
reliability and simplify the bic-containment of .rotor is gradually accelerated, the gra- bands (F). The banded particles are now 
hazardous substances. Their modular design dient reorients itself vertically along the 
permits the separation and containment of the drive wall (B). Sample fluid is now pumped ready to be unloaded with the rotor at 
and rotor unit from the control console. Worldwide into the rotor at one end on a continuous rest. Fractions are collected (G) using 
installation, factory service, and leasing are flow basis (c). The sample particles sed- air or water pressure and a small pen- 
available. iment radially into the gradient of in- staltic pump to control flow. 

MODEL RK '. ' ' MODEL K SELECTED MODEL RK ROTORS* _____ 
Research unit for Production scale unit 
small and inter , for large volume  ,,  
mediate volume applications eeo ri 
applicatiuns THROUGHPUT: ''    R. 

THROuGHPUT: l0toi20hters ., , . '. , 9, s'u 
 Z.s h b 

per hour  q V 
ROTOR CAPACiTY: _______ - -. -. -. _______ - 

ROTOR CAPACITY: - 0.4 to 8 liters RK-3 I5OPYCNiC BANDING X i.e s-ia essas i.i 
02 Is 4 liters GRAVITATIONAL 15K-S RATE-ZONAL X 4.2 - 9s,000 4.s 

GRAVITATIONAL FORCES: 
FORCES: ' up to TOOTOg 15K-is IOOPYDNiC BANDING X 445 5-i2 50,000 3.9 
up to 150 GOOg PELLETiNG x x 4.0 es 90,000 3.8 

J-r ISOPYDNiC BANDING X 0.8 3-6 issOsa 0.9 

RATS-ZONAL X 0.8 - 350,000 15.9 

PELLETiNG x x 0.8 30 lassOs 0.9 

E I.. ECIROFI 1.10 1.. EOI4  I IIC. Aii have 38.2dm how paih-ienglh;fixed-angie lube ,oro, also 
Modei K ralars have wice he capacily and law rates. 

368 Passaic Avenue, Fairfield, N. J. 07006, U.S.A. 
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Fluorescence microscopes from Zeiss come both 

large and small . ..with prices to match. 

consider the economical Zeiss Standard Microscope with matter what the absorption and emission characteristics of your 

100-watt Halogen Illuminator. That's the compact one shown up specimens or fluorescent dye, we can offer the best combination 
front. It's as easy to use as any regular laboratory microscope... of exciter filters, barrier filters, or (for reflected light) dichroic 
at practically the same price. Our large fluorescence micro- mirrors. At a price to fit your budget. 
scopes are so well-known in research laboratories that they have Send for full-color, 16-page brochure, "Fluorescence 
obscured our smaller, inexpensive instruments such as this one. Microscopy," which is illustrated by some stunning examples of 
Which is a shame - both for us and for those scientists who fluorescence photomicrography. It describes the full line. 
want great optical performance but do not need the ultimate in Write: Carl Zeiss, Inc., 444 5th Ave., New York, N. Y. 
sophistication. But, consider, Zeiss has... 10018. Or call (212) 736-6070. In Canada: 45 Valleybrook Drive, 

The widest line of fluorescence instruments available Don Mills 405, Ont., M3B 2S6. Or call (416) 449-4660. 
anywhere for transmitted and reflected light and for fluorometry. 
Our superb optics provide unexcelled fluorescence contrast. No Nationwide service. 

Circle No. 5 on Readers' Service Cord 
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Do high speed Amino Acid analyses 
with our new KLA-5 Analyzer. 

NAME I 
2T5 cssc .3080: 
555 

.38 8sMi5.w58Lisis INsT 2 AA , METHOD I . FII-E 13 

.28 L90-PH-2.3-85 OTS cnnc e*,',sasaSa 

Eaiawe8a,sei7Ome2e,31 >5 TIMEs 88.8, .8, 3276.7 3276.7, 3276.7, 3276.i 
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The KLA-5 can give you 18 chromatograms like this Add our PEP-I Data System to the KLA-5 and it will 
in twenty-four hours. give you 18 reports like this in twenty-four hours. 

The above is an actual chromatogram* produced in The PEP-I is a computer based Data System design- 
only 80 minutes on Perkin-Elmer's new KLA-5 Amino ed specifically for acquiring, processing, and storing 
Acid Analyzer. the data from liquid and gas chromatographs. From 

This is about twice as fast as any conventional a standard sample it will automatically calculate cali- 
amino acid analyzer, but the increase in analysis rate bration constants to apply to raw data to provide a 
is achieved without sacrificing either quality of re- finished, analytical report. Data is stored and may be 
suits or instrument versatility. For example, the 80 reprocessed at any time employing different methods. 
minute protein hydrolyzate run is accomplished with . The PEP-i can handle data from up to eight 
the separation between serine-threonine and between KLA-5's simultaneously, or from a combination of 
tyrosine-phenylalanine better than 90%. KLA-5's and gas and liquid chromatographs. 

The KLA-5 is fully automated and programmed Think of the potential. The KLA-5 and PEP-i can 
to analyze physiological fluids, protein hydrolyzates give you 18 complete protein hydrolyzate analyses 
or peptides. It can utilize either single or dual column including concentration determination and peak iden- 
methodology and separation by conventional ion ex- tification by name in 24 hours and at the same time 
change or the unique ligand exchange. The KLA-5 process the data from gas chromatographs. 
operates at low pressures and therefore provides the Both units are sold, serviced and guaranteed by 
flexibility of peptide analysis, preparative chroma- Perkin-Elmer. Write for details to: Instrument Divi- 
tography and is without the problems inherent in high sion, Perkin-Elmer Corporation, 723 Main Avenue, 
pressure systems. Norwalk, Connecticut 06856. 
Besides speed and versatility, the KLA-5 offers the 
following benefits: 

* Complete Automation-Automatic sampling 
and programmed operation provide complete analy- 
sis unattended. In only twenty-four hours, 18 com- 
plete protein hydrolyzate samples can be run. 

* Sensitivity-Mini mum detectability of each 
amino acid is 0.2 nanomole using our low volume 
10 mm path flow cell. 

* Resolution-Under conditions of accelerated 
analysis, serine-threonine and tyrosine-phenylalanine .4... 

are separated to 90% of baseline or better. 
* Microsampling-1 0 to 250 ,cel of sample can be in- 

jected making most efficient use of available sample. 
Redrawn here for clarity. Multipoint original available on request. 

PERKIN-ELM ER 
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Evaporator? Precision-made jn Sw' dsrri, its 
outstanding design. unusual ver  lily and 
ease of operation have made ' 6rId famous. 
In tact, these Swiss Evaporat -OutselJ every 
other brand. 

Even though y.ou.ma.y 0sin one yourself, 4 

e name 1BOchi may not b iT$liar, because 
.ntil recently they were ma .db.ys.omeone 
Ise under a different name The USA an. 
anada. Now that they are )rnann products, 
ere giving these evaporator ,ew name, Bichi8  
e same name theyre 50 Well -- n b W 

verywhere else. . ?. 

To find out more about the comp ' >""q'i< 44 

Lichi line, including the Model EL Super -n44'444444 

otavapor with electronic speed control and 
atented duct system, get the new BCiohi/ 
rinkmann brochure. For your free copy, please 
rite: B(chi Division,Brinkmann Instruments, Didul! estbury, N.Y. 11590. in Canada write: .... .. rinkmann Instruments (Canada) Ltd.8 Brinknau..u 
0 Galaxy Boulevard8 Rexdale (Toronto) Ont. 
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Carworth and your animals' (bacteria, viruses, fungi, molds, spores, complete ISOSYSTEM-consisting of an 
environment etc.) or non-viable particulate matter lsocageTM plastic Cage, cage lid, and an 
Carworth has pioneered environmental that can jeopardize animal colonies lsocaprM disposable filter cap-takes 
control in the laboratory animal field and/or research programs. minimal space (12?" long X 73/4" wide 
because of the need to reduce the X 8VW' high). 
exceptional vulnerability of small animals The STAY-CLEAN laminar flow 
to airborne contamination. This conversion unit For further information on these and 
vulnerability, with its potential for This newest Carworth pathogen control other Carworth products 
jeopardizing your research-or even your product provides any standard rack unit Write Carworth, New City (Rockland 
entire animal colony, can now be with ultra-clean vertical flow pathogen County), New York 10956 and request 
significantly minimized or even totally free air. The multiple advantages of the the new Carworth Animal Environmental 
eliminated with one or more of the STAY-CLEAN rack described above are Care Catalog covering these products 
Carworth products described below, now readily available to any laboratory plus a full line of plastic and stainless 

at modest cost. steel cages, racks, detergents (including 
The STAY-CLEANTM laminar flow rack a special detergent for plastic cages), 
This rack provides the animals housed in The ISOSYSTEMT housing system disinfectants, and odor control products. 
it with horizontal flow pathogen-free air for mice Also let us know if you'd like a copy of 
through primary and HEPA filtration. The ISOSYSTEM easily and effectively our new Animal Catalog too. Thanks. 
The animals are constantly bathed in a provides a separate protected 

continuous stream of ultra-clean laminar environment anywhere. This inexpensive 

flow air. In effect, this is unidirectional system isolates animals from harmful Carworth 0 air filtered to remove potentially harmful environmental influences such as viruses 
particles 0.3 microns or larger. The insects, dust, dirt, light, noise, and Division of Becton, Dickinson 
result: virtual elimination of microbial sudden temperature changes. The and Company B-D 
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IEC ZONAL CENTRIFUGATION 
The Systems Approach to your needs 

Zonal centrifugation is one of the matically to completion. Three inter- B-29 and B-30 Zonal Rotors: Also for use 
most exciting advances in modern changeable zonal rotors permit speeds in the B-20A and B-60 centrifuges, 
research. With the proper system from 8,000 to 19,500 rpm, forces from these advanced design JEC zonal rotors 
you can shorten run times, enlarge 9100 to 28,300 x g and volumes consis- . have the additional feature of edge 
sample-gradient volumes and im-. tent with those of the B-60 system. loading and unloading. Constructed 
prove resolution. Damon/IEC Divi- Eight ultra (fixed angle) rotors may also from specially coated aluminum, inserts 
sion provides a complete family of be used in the B-20A. are easily removable and autoclavable. The septa in each rotor is made from a advanced centrifuges and zonal special plastic, also removable and 
rotors to assure gradient stability, autoclavable. 
higher concentration of sample, The B-29 rotor has proved to be an ex- 
greater speed, resolution and effi- cellent choice for purification of hepa- 
ciency for your separation program. titis antigen. The B-30 rotor is capable 
Choose your systems approach from of separating serum proteins and other 
the comprehensive line of JEC dissolved macro-molecules. When used 
equipment: in a B-20A high speed centrifuge, either 

rotor is ideal for particle studies with 
sedimentation coefficient to 200s such as 
viruses, clay minerals, mitochondria, 
bacteria and lysosomes. In the B-60 
ultracentrifuge, applications include 
isolation of bacterial RNA, ribosomes, 
proteins and subunits from alkali 
disrupted adenovirus. 

LEC zonal rotors can be used with one THE IEC GENERAL PURPOSE common removable effluent and feed 
REFRIGERATED CENTRIFUGE seal. This removable seal eliminates most leakage problems and permits 
PR-6000 removal of fragile active parts of the 

system while the rotor is spinning. 
THE IEC ULTRACENTRIFUGE B-60 The newest, most advanced general Hence, runs need not be lost to repair purpose refrigerated centrifuge avail- the seal. 
The B-60 provides a total approach to able, the PR-6000 reaches speeds of 
ultracentrifugation in a unit quiet 6,000 rpm with gravities to 7900 x g. An 
enough for operation in office or labora- unusually broad selection of general 
tory. Features include flexible drive and specialty accessories make the "'' 44 

system, precise temperature control, PR-6000 your logical choice for virtually 
positive speed control, advanced vacuum any biochemical separation require- 
system, automatic rotor protection, ment. And with the CF-6 Continuous 
complete instrument protection and Flow Zonal Rotor, the PR-6000 can de- 
master control knob. With a selection of liver many ultracentrifuge capabilities CF-6 Continuous Flow Zonal Rotor: De- 
three zonal rotors, the B-60 offers zonal at only 6,000 rpm. signed specifically for use with the JEC 
capacities ranging from 570 to 1674 ml, 
speeds from 8,000 to 50,000 rpm and Model PR-6000 or PR-J refrigerated 
forces from 9100 to 186,500 x g. Thirteen centrifuges, the CF-6 provides many 
swinging bucket and fixed angle rotors IEC ZONAL ROTORS ultracentrifuge capabilities at low 
serve "routsne" needs to 2,000 ml, 60,000 speed. The CF-6 will process such 
rpm and 405 900 x g. Z-15 Zonal Rotor: Interchangeable in particles as mitochondria, nuclei, 

the B-20A and B-60 systems, this rotor protozoa, unicelled algae, chloro- 
provides excellent separations of chloro- plasts, bacteria, yeast, spores, blood 
plasts, mitochondria and large viruses cells, polyhedral insect viruses and 
such as tobacco mosaic virus (TMV). latex. Further, it provides an ideal 
The large starting radius of the Z-15 environment for biological organelles 
increases efficiency of separation al- such as phyto-plankton, allowing such 
most 300% and allows subcellular parti- life processes as respiration and photo- 
cle separations for most cell systems to synthesis to continue unimpaired 
be completed in less than four hours. during centrifugation. 
Constructed of Plexiglass and alumi- 
num, the Z-15 simplifies protocol design IEC* zonal centrifugation systems are 
and permits observation of the separa- available world-wide. For complete and THE IEC HIGH-SPEED REFRIGERATED tion as it takes place. While providing detailed information, contact: 

CENTRIFUGE B-20A an excellent educational tool, this de- 
sign also permits parametric corrections This versatile, intermediate system while an experiment is in progress. 

serves both research and routine appli- 
cations. Engineered to reduce the possi- 
bility of operator error and to allow ac- 
curate duplication of experiments, the 
Once operating parameters have been DAMON/IEc DIVISION 
B-20A features programmed operation. 
selected, a single master control knob SECOND AVE1 NEEDHAM HTS., MASS. 02194, TEL: (617) 449-0800 
initiates the run which continues auto- 
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Universal N PIPET? 
Magnifying " 

dispenses ny reagent indicator- 

from  bottle. 
LII REPIPET that 

will dispense from 

Simple operation. Lift plunger to fill, press to deliver. Accuracy 1%. , ??-'4 anyscrew cap or ground 
Reproducibility 0.1%. ' 7 ,/ glass joint container 

N commonlyfoundinthe 
Fit any container. Assortment of screw caps (sup-  " . lab. Just trim the Tef- 

fits the Universal REPIPET to the bottle "4' 7 Ion? inlet tube to reach 
plied) - the bottom corner of 
you have on hand. Uncommon screw caps or 
adaptors for glass joints are supplied by L/ I your container. Because only glass 
at no charge upon request. / and Teflon come in contact with re- 

agent, you can safely dispense any 
Leak-proof coupling. Unique Teflon liquid except HF through this odorless 

coupling can't slip or leak, provides and transparent instrument. Concentrated 
secure connection for any length acids, concentrated alkalies, and chlor- 
of Teflon tubing. inated hydrocarbons pose no problems for 

the REPIPET. 
Cut to fit. Just slice off Tef- 4/ ' Universal REP IPETS are stocked in 1, 5,10, 20, 
Ion tubing to reach the and 50 ml sizes. Prices start at $75, including 5 
bottom corner of any by screw cap adaptors and magnifying indicator. Our old stand- 
container for empty- REPIPETS (all PYREX? instruments) are stocked in the same 
ing contents sizes starting at $59.50. 
completely. . Caps supplied in 28-430, 

33-400, 33-430, and 38-430 
sizes. Teflon adaptors slight 

extra charge. 

Order from Labindus- 
tries or your distributor. 

The same REPIPET fits all containers. 

REPIPETS 
products ot 

4* LABINDUSTRIES 
1802 M Second Street! Berkeley, California 94710/Phone (415) 843-0220/Cable LABIND 
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COUN' 1'EII j1jT9j ii [ION' 
If you're on the verge of open insurrection 
over frequency counters that deliver too 
much price and not enough performance... 
JOIN THE HEATH/SCHLUMBERGER 

a" '' - COUNTER REVOLUTION! 
We've got counters that will get you to over 
80 MHz for only $350... or to 600 MHz for 
just $795. And check out some of our other 
revolutionary ideas: long-lived, highly 
visible LED readout.. .very high input 
sensitivity... BCD output.., complete 
programmability for all functions... 
computer compatibility.., handy gimbal 
mounts.., combination carrying hand le/ 
tilt stand ... lab-grade time base stability. 
Circle the reader service number below to 
get complete information .. . and join the 
Heath/Schlumberger Counter Revolution. 

5M-110A: 1 Hz to 200 MHz range... input sensitivity: 
10 my @  MHz, 15 my @ 200 MHz. .1 megohm/15 
pf and 50 ohm inputs... 7-digit LED readout plus over- 
range... four switch-selected time bases... 1 MHz crys- 
tal time base... 7.5 ppm/yr stability.$495.00 
? 5M-110B: features same range, input sensitivity 
and readout as 5M-11OA above, plus 1 MHz TcXO time 
base stable to 1 ppm/yr... complete programmability 
for Range, Reset, input 5elect, count inhibit, all stand- 
ard TTL-level. Outputs: 7 digits of BCD, Overrange flag, 
Decimal Points, Print Command, 5 v reference and 
ground.$625.00 
? 5M-11OC: includes all the features of the A and B 
models as detailed above. Also provides a 600 MHz 

 .----. . prescaler for the high frequency input for measure- 
ments into the UHF region. Prescaler can be switched 
in and out from the front panel.$795.00 

5M-114A 600 MHz Prescaler. Extends the useful 
range of any counter with more than 100 kHz capability. 
Three pushbutton selected ranges allow division of 

-  input frequency by 1, 10 or 100. 50 ohm input.., less 
*  - ---' than 2:1 vsw to 600 ...... 50 my rms input sensi- 

tivity. 50 ohm output, 1 v P-P.$365.00 ? 5M-105A... the world's most remarkable value. 
10 Hz to well over 80 MHz range.. .5-digit LED readout 
plus overrange.. .8-digit measurement capability with 

 kHz/MHz front panel switch... 100 my input sensitivity 
... 1 MHz crystal time base with 1 ppm/mo stability... 
gimbal mount.$350.00 ? 5M-104A. . . same as 5M-105A described above but 
with high stability TOXO time base (1 ppm/yr)... 5- 
digits of BCD output plus overrange and print com- 
mand.$450.00 
For additional information, use reader 
service number below or write: 
Heath/Schlumberger Scientific Instruments 
Dept. 511-193 
Benton Harbor, Michigan 49022 
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1 I1II11II____________ 
the language of science 

sef- defense 
Contemporary Topics 
in Immunobiology 
General Editor: M. G. Hanna, Jr., Oak Ridge National Laboratory 
Editorial Board: R. L. Carter, Max D. Cooper, A. J. S. Davies, 

Victor Nussenzweig, George W. Santos, 
Noel L.Warner, and William O.Weigle 

"An excellent first volume.., giving up-to-date information and 
making the reader aware of current thinking in the various 
aspects of immunobiology. . ." -ASLIB 

Volume 1 
Edited by M. G. Hanna, Jr. 188 pages $12.50 

Volume 2 
Edited by A. J. S. Davies and R. L. Carter 

Approx. 350 pages $26.00 

Contemporary Topics 
in Molecular Immunology 
Formerly Contemporary Topics 
in Immunochemistry 
General Editor: F. P. Inman, The University of Georgia 
Editorial Board: G. L. Ada, H. N. Eisen, W. J. Mandy, 

R. R. Porter, and R. A. Reisfeld 

Volume 1 
Edited by F. P. Inman 186 pages $14.50 
Volume 2 
Edited by R. A. Reisfeld and W. J. Mandy 

Approx. 250 pages $16.50 

These series are eligible for a SPECIAL CHARTER SuBSCRIBER'S 
DISCOUNT. SPECIAL CHARTER SUBSCRIBERS will receive a 15% 
discount on all available titles and all forthcoming titles for the life of 
the series. For further information, please contact the Publishers. Char- 
ter Subscriptions are not available in Japan. 

PLENUM PUBLISHING CORPORATION 
227 West 17 Street, New York, NY. 10011 

In united Kingdom: 8 Scrubs Lane, Hartesden NW1 0 6SF, London, England 
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* :f WaU 14 **in 

We have the right model 
for you-regardless of 

your weighing need! 

'4 

'4 

'4 

Pictured are just a few of the one-hundred-forty-plus balance models we are in a position to supply. We cover the 
entire spectrum of ksboratory weighing . . . from the tiniest particle to the largest mass, representing such manufac- 
turers as Ainsworth, Cahn, Christian Becker, Fairbanks Morse, Ohaus, Roller Smith, Sartorius, Sauter, Torsion, Voland, 
plus several others. So, no matter what your weighing need may be, why not look to us as your one source of supply? 

Literature is available from us on all of the lines mentioned above. We will also be pleased to send you our com- 
prehensive general catalog covering apparatus, instruments, glassware and general laboratory supplies. Write us! 

LABORATORY... '1 

* APPARATUS - 

* INSTRRJMEN--T$ "'1 *CHEMICALS ' - 

* GLASSWARE 
Boston Danbury Elk Grove Village Fullerton Philadelphia Silver Spring * Syracuse 

ranches. Mass. Conn. Ill. Calif. * Penna. * Md. N. Y. 
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OUR CELL TEMPERATURES ARE 
BETTER FOR TWO REASONS. 

If you re working with nucleic. 
acids or proteins, a Century ACTATM 
Spectrophotometer system should be 
your ready choice. Because this in- 
strument handles critical temperature 
programming in a highly accurate, 
uniform way. 

First, for normal analyses of 
absorbance versus temperature, you 
have our special cells. Twin-walled 
to form a water jacket, they use a 
circulating bath method to produce 
better contact between heat-source 
fluid and sample. Result: fewer tem- 
perature gradients and better repro- 
ducibility. And our low-mass sample 
probe produces extremely accurate 

* \ temperature readouts. What's more, 
you can handle four samples at the 

'4 same time. Extremely small ones, 
at that. 

For the most demanding single- 
sample applications, you can add our 
Tm Analyzer accessory to put temper- 
ature programming under highly 
accurate electronic control. 

Like all double-beam ACTA spec- 
trophotometers, the Century models 
have remarkable resolution, low stray 
light, continuously variable scale 

DENATU RATION excellent signal-to-noise ratio. expansion, very fast scanning, and 

If you're in Tm analysis, thermal 
denaturation or enzyme kinetics, 

AND Tm ANALYSIS. can make your work a lot easier. For 
there's a Century ACTA model that 
full data, contact your local Beckman 
representative, or write for Data File 
114, Scientific Instruments, 2500 
Harbor Blvd., Fullerton, California 
92634. 

INSTRUMENTS, INC. 
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and maximum absorption alternatives, 
To descri'be the "constant quality" pro- 
jection as "his image of the normal 
educational condition" is a clear distor- 
tion. 

4 Vaughan and Sjoberg attack my use 
of the word "normal" [for example, "In 

a a normal year, approximately 50 per- 
cent of new doctorates take positions 
as college and university teachers" 

.5,5,4/4'445,5,5,45,5,5,45,45,'45,  4.4-44<44444444444 
<44.,,.. 4<4 .  135)1 to describe a steady trend, 

claiming that I "imply that it is funda- 

With tII# ILL  mentally good." Surely anticipating the continuation of a customary pattern of 
"cii  growth or market behavior does not 
7 have 'normative" overtones. They take 

even greater liberties when they refer 

cropurm  to my "assumptions concerning the ideal 
proportion of Ph.D.'s in colleges and an 

* 4-1 ideal student-teacher ratio of 20 to I 
4 jflh4jj - [italics added]." None of the one or two 

  -' dozen economists and sociologists who 
ffi4I IIIIIIRIJ have attempted to project trends in the 

4< ""4< academic labor market have ever as- 
sumed that likely events were therefore 

ideal." The incremental student- 
teacher ratio of 20 to I happens to be 

- the average for the period from 1958 
to 1972, and 44 percent of college fac- 

torate. It surely is not my conception WITH 
III ulty members happen to have the doc- 

L  of the ideal world; it is part of the real FAST RISE/FALL TIME 
w. tll.af I world that one must contend with. HIGH GAIN AND EXCELLENT 

-. < Finally, in one of the few instances STABIIlTY EMI TYPE 981 3B 4<.?.taII44Iflu1; hftnttt. where I have stated a personal pref- 

erence among public policy alter- The 9813B is a 14-stage linear focussed 
natives, Vaughan and Sjoberg claim photomultiplier with a high performance 

The Illumitran; tehmcay fr   tany that I fail "to recognize the political bialkali cathode and extremely low dark 
th   fjjj is.the 4ittCke$t OWiWIeSt #114 dysfunctions of . . . [my] rather elitist current. Gains of the order of 10 are 

 economicel   - educational commitment." "Implicit in easily achieved at less than 2,500V and 
quahtyduphcate trans arerwisi, --,, - -- dark currents are typically 10 na. at 

Raaspn? The. gswor  ii+'< the policy for restricting graduate 5,000 A/im. The 9813B has been care- 
operation by n ut kaUycitrtldI4ar- programs is the notion that limited fully designed to maximize collection 
iabfe intensity e1etronie flash WIt h pI'OVi40$ 2 funds would be spent most expediti- efficiency, minimize the transit time and 

a repeata.ble, oi$teflt colOr t0lTt.. 
source. [No mci 0 ues5itig  ously on those institutions wherein high accurately reproduce the input signal. 
apertut A ciupled. dir 2. dWtg-rneter quality is already judged to exist. By Typical time characteristics are: Rise 
copying consistent eXeQe fflTp511sttn  implication - .. this time - 2.4 nsec; fwhm - 3.6 nsec; transit 
assures of A'i4' policy would lead time - 45 nsec. Coupled to a Sodium 
'color bat  tersitalYrna,, '?I to the support of a relatively small Iodide Crystal, the 9813B gives a typical 

The. lilumitran tist. or xi'.-  number of low-risk students who are pulse height resolution of 7.5% to Cs 137. 
35mm film.(Jsingy&ur owri crnr.you can.carefully selected by these prestigious For applications in the U.V. such as 
reduce O.0la..rg0 tw$ P1 dngiiial$ $ < institutions." I have argued, and Cerenkov counting, the 9813QB with a 

tt1tt firmly believe, that it is inappropriate quart (fused silica) window is avail- 
- federal policy to merely let the market able. 5-20 variants for laser detection 

- - ' resolve the problem, imposing a kind and similar applications can be obtained '1 ,tte with Pyrex or quartz window (9816B 
Myba' 05' '4J9W 2 of Malthusian adjustment upon ac- and 9816QB). In addition, there are 10 
If Iuniitra can 4p' sr you 
Ask your d.a er about t o ademic institutions. Instead, I have and 12 dynode versions in both the 

U 4ro us a? line, we'll send argued for a positive program of federal bialkali and S-20 cathodes. All types can 
you a trochue ,rtd'rnas. 2 support of graduate education that be furnished capped with the standard 
zineartt1a$  mygive B-20 base, or with the low loss B19A 
you   klea would attempt to provide long-term teflon socket. 

-' - financial stability for the major graduate 
- - schools. I have suggested that "75 to Detailed Specifications are 

100 national universities" should receive available from: 

: * * * * * * basic federal support, but I hardly see GENCOM DIVISION 
that as being elitist. These same uni- Emitronic Inc. 

* * di: 80 EXPRESS ST., PLAiNvIEw, N.Y. 11803 
versities today produce 75 to 80 per TELEPHONE: (516) 433-5900 
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and maximum absorption alternatives, 
To descri'be the "constant quality" pro- 
jection as "his image of the normal 
educational condition" is a clear distor- 
tion. 

4 Vaughan and Sjoberg attack my use 
of the word "normal" [for example, "In 

a a normal year, approximately 50 per- 
cent of new doctorates take positions 
as college and university teachers" 

.5,5,4/4'445,5,5,45,5,5,45,45,'45,  4.4-44<44444444444 
<44.,,.. 4<4 .  135)1 to describe a steady trend, 

claiming that I "imply that it is funda- 

With tII# ILL  mentally good." Surely anticipating the continuation of a customary pattern of 
"cii  growth or market behavior does not 
7 have 'normative" overtones. They take 

even greater liberties when they refer 

cropurm  to my "assumptions concerning the ideal 
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cent of all the doctorates, and most of 
them have enviable records in recent 
years of enrolling minority students. 
One could hardly characterize the 
nearly quarter of a million graduate 
students enrolled in these universities 
a "small number of low risk students." 
Vaughan and Sjoberg create straw-man 
arguments that mislead the reader. 

In summary, it is difficult to know 
what Vaughan and Sjoberg are pos- - - 4 

itively recommending. They applaud the 
actions of institutions and govern- 
ment agencies in cutting back on en- 
rollments, yet deplore my proposal for  
added federal aid to support the major  \ 4 4 4- '4 

graduate centers. They wax enthusiastic -4 

about educators taking "a more active 
role in defining the future social order" 
and "creating a more viable and mean- f%jov'j concentrate 48 samples at once... 

ingful way of life," but they provide 
few hints as to what that new order Brtnkmann s new Sample Concentro- screening extracti6ns, coluirin chrornatog. 
might be. They want graduate educa- for SC/48 occommoclates up to 48 evapo- raphy, liquid scintillation arid many other 
tion to change markedly in undefined ration tubes in a. stoinless steel rock, elimi- procedures.. noting handling of individual.samples.Forliterature, w.rit&Bri.nkmann lnstru 
ways to better serve some future un- '4Oort centrotion is by means of heat ... m.erds,.Qantio.gue Rd.., Westbury N Y 
defined society. I wish they would and vacuum, combined with on air currertt 1.1520.. In Gdnoda, write: $rinkmann lnstru 
reveal that vision to their readers; many directed into each s ts (Canada) td.. 0 Goloxy Blvd Rex 
of us might share it mple. A gloss cover men 

prevents fumes from 'escaping and permits dale Tororitol, Ont. 
use of nitrogen atmosphere. Solid-state 4 

ALLAN M. CARTTER circuitry, with a temperature range adfust-. 
Carnegie Commission on Higher a le from 30 to 100'C. Ideal for"drug. ' SAMPLE CONCENTRATOR 
Education, 1947 Center Street, 
Berkeley, California 94704 Circle No. B2 on Readers' Service Cord 
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tors. For one thing, the market has a 
A little something Only by taking the existing power 

political component. 

structure as a given can Cartter argue 
for nothing, market demands. What is required by that educational needs are reflected in 

The Nalgene? Hand-Operated Vac- valve allows releasing or adjusting the broader society and what some per- 
uum Pump puts controllable vac- vacuum without disconnecting the sons in positions of power are willing 
uum in the palm of your hand. pump from the line, to pay for are not necessarily the same. 
Weighing less than 1/2 pound, it at- This rugged, versatile vacuum To equate social needs with effective 
tains a vacuum up to 25 in. Hg with pump will have many uses in market demand is to cling to a 19th- 
a few easy squeezes of the handle- schools, hospitals, laboratories, and century definition of the market. To 
and can hold it for 24 hours! You in the field. Specify Nalgene No. speak of a surplus of highly educated 
monitor the exact vacuum on the 6130. An economy model, identical talent in a hi hI affluent societ where 
gauge, calibrated in both centime- but without the gauge, is also avail- g  
ters and inches. Pumping rate is able (Cat. No. 6131). Order from about 12 percent of the population 
15cc (one cubic inch) per stroke. your Lab Supply Dealer. For full over 25 has completed four or more 
Will also generate 7 psi positive details write Dept. 4302, Nalgene years of college, is to denigrate the 
pressure through tubing connected Labware Division, Rochester, New value and importance of higher educa- 
to the exhaust port An integral York 14602. tion (1). 

2) Cartter's conception of market 
operations leads him to accept long- 
or moderate-range social projections un- 
critically even though most social sci- 

entists have expressed major reserva- 
tions about them. He resists the sug- 
gestion that some projections are real- 
ized because they are a case of self- 
fulfilling prophecy. 

By asserting that "Galileo may or 
may not have preferred the earth to be 
round, but the protestations of the 
bishops did not alter the facts," 
Cartter would have us believe he studies 
invariant market forces much as a 
natural scientist would investigate his 
subject matter. But Cartter's reasoning 
is as faulty as his example. Galileo was 
persecuted not for arguing that the 
earth was round but for actively sup- 

"4 porting the Copernican heliocentric 
theory. Nor are Cartter's projections 

 '4.4444'44-"4'4'4::' and analysis of the market comparable 
with Galileo's experiments or his tele- 
scopic observations. Then too, Cartter, 

________________ ___________________ by his own admission, acted as ad- 
viser to the New York State Commis- 
sioner of Education and thereby in- 
fluenced the nature of the academic 
labor market. Church leaders who 
censured Galileo did not exert a similar 
influence over the laws of nature. 
Cartter often seems to don the robes 

_____________________ of a "cleric" who attempts to keep 
the academic labor market in line with 
a particular political orientation. 

Does Cartter seriously believe that 
the reputed Ph.D. surplus and the op- 

4444 eration of narrow economic forces are 
alone responsible for the precipitous 
decline in the number of federally sup- 

'4'4" ported graduate students "from 51,446 
during fiscal year 1969 to 22,121 esti- 
mated for fiscal 1972" (2)? Surely 
political decisions on the part of the 

_________________________________ 5504255CR NY 14602 58 .. Nixon Administration have affected 
these developments. 

Nalgene? Labware. - - the safe unbreakables- preferred by professionals. SCiENCE, VOL. 179 
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More generally Cartter fails to recog- countervailing trends which, though 
nize that the social researcher is a often qualitative in nature, can readily, 
variable in the research process, and when viewed in their cumulative cf- 
he seems unaware of Robert K. Mer- fects, undermine such projections< as 
ton's analysis of the self-fulfilling proph- Cartter's. 
ecy. By acting in terms of his own 4) The future is not a fact; it must 
projections, and encouraging others to be created by taking into account not 
do likewise, Cartter is then better able only the constraints Cartter stresses but 
to claim that his projections are being the possibilities he ignores. Our vision 

fulfilled, of higher education in the future, LO W 
Cartter to the contrary, we do not calling for its expansion, seeks to con- 

applaud the cutbacks in graduate pro- tend with complementary and con- PRIJIILL grams or in graduate students. We dis- tradictory forces. First, it is necessary 
cussed the present cutbacks in order to to provide ever-expanding technical REFRIGERATED 

illustrate Cartter's contribution to a knowledge and skills for many sectors 
self-fulfilling prophecy. Our position is of the populace. The use of higher BTII 

that major readjustments in the train-, education to upgrade the knowledge 
ing, and hence in the kinds, of Ph.D.'s and skills of such occupational groups 
are required, and if some constraints on as secretaries and policemen is illus- 
the market are overcome by purposive trative of what can be done in such Work area of the new Model 
action and future possibilities realized, sectors. We also called attention to the RTE8 is only eleven inches 
then higher education would expand possible upgrading of the skills of many above bench surface.., less 
rather than contract. college instructors. And new occupa- than half the height of many 

3) Cartter's rebuttal confirms our as- tions, based upon increased scientific refrigerated baths. 
sertion that he fails to recognize the knowledge, must be created to cope 
necessity for placing his projections of with, for example, environmental con- 
academic manpower within the context cerns. 
of broader sociocultural trends. He Moreover, Cartter should recognize Clear work space, 4%" x 8%" 
suggests, for instance, that the notion the need as well as the potential x 9" deep. Bath volume, 
of a "postindustrial society" is a clichd. for far more highly trained personnel 8 liters. External circulation. 
Cartter thereby ridicules the concerns in, say, the health services, and to be Stainless steel construction. 
of many eminent social scientists, such more specific, in the field of geriatrics. 
as Daniel Bell (3), as dealing with But educators must participate in re- Range, -30 to +1 000C. 
trivial nonissues. Although Bell, like defining the social and economic re- 114 H. P. compressor. 
Cartter, is locked into the categories wards of such activities so that people 
of the present in projecting or pre- will find greater satisfaction in service 
dicting future events, Bell's discussion to humanity. 
of the postindustrial order has high- Second, we are far more concerned 
lighted fundamental structural changes, with the issue of the quality of life  44 

especially in the labor force, that have than is Cartter. He fails to acknowl- 
been occurring in American society. edge the equality movement in Amen- 
According to Cartter the trend toward can society. He seems unaware of the 
a service economy has been underway grave difficulties that the lower-middle 
since the turn of the century and there- class, ethnic minorities, and women 
fore is not new. The implicit hypothesis will experience if educators and poli- 
that the growth of the service economy ticians act according to his projections. 
during the past two decades is similar Cartter persists in slighting the poten- 
to that during the first few decades of tial contributions of women to higher  
the 20th century, when America was education and the broader society. 
moving from a rural- to an urban- Equality can be approached only if Write for Catalog 
manufacturing base, is demonstrably we restructure higher education and if and Price List 
false. some income redistribution is achieved. 

Cartter reasons that examining socio- Even so, expansion of higher education 
cultural trends "does not really advance is essential. To attain relative equality 
the argument" over the future need through "compensatory justice," which 
for Ph.D. 's. By implication, only the favors the underprivileged at the cx- 
more readily quantifiable aspects of pense of those immediately above, that N ESLA  
society-for example, selected demo- is, the lower-middle class, can only in- INSTRUMENTS INC. 
graphic and economic phenomena- tensify the current backlash against 871 I si ington Street, Portsmouth, 
are worthy of special attention. This higher education. New Hampshire 03801 u. S. A. 
reasoning leads Cartter to accept only We must also recognize that higher 
variables defined in official statistics education can become leisure, leisure 
as affecting the academic marketplace. in Aristotelian terms as contemplative 
Yet official statistics are constructed in thought. Americans expend huge sums 
terms of past and present social defini- on entertainment and leisure-time ac- 
tions, and officials generally ignore tivities. But higher education has come 
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to be viewed by many persons, whether 
members of the alternative society or 
other adults, as a laborious set of re- 
quirements that have to be met in 
order to acquire a job. A redefinition 

education as leisure cannot be 

here's . tamed through commitment to present- h day bureaucratized educational struc- 
s om eth tures and the concomitant "efficiency model." 

very fYI  An elaboration of our image of the I future of education must await another 
for you essay. However, our discussion has 

emphasized Cartter's call for a retrench- 
ment in higher education, whereas we, 
though cognizant of constraining forces, 
deem its expansion essential if American 
society is to cope with accelerated social 
change. We must broaden the social 
and economic base of the college popu- 
lation and aggressively create multi- 
faceted programs in higher education 
for use by persons throughout their 
adult years. 
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tors would be amazed at the results. that a situation that has been relatively terviewing a medical school applicant 
The influence of specific state politics difficult since the end of World War II -and I interviewed hundreds-who 
within the medical educational system has become progressively so in recent ever seemed anything but well moti- 
is too deep to be uprooted now. years. vated. Similarly, no one would deny 

RICHARD D. PEPPLER Goldhaber's call for ". . - a more that compassion and general intelligence 
Departments of Anatomy and Obstetrics equitable system of medical school ad- are very important qualifications for 
and Gynecology, Louisiana State missions . . ." is all to the good. He a would-be physician. I am afraid, how- 
University Medical Center, is, however, rather naive in asking mcdi- ever, that finding a way to determine 
New Orleans 70112 cal schools to ". . . weigh more heavily objectively whether an individual is 

applicants' motivation for applying to compassionate or not, particularly dur- 
Goldhaber did a very good job of medical school and their personal at- ing the relatively brief time that mcdi- 

summarizing the very real problems tributes, such as compassion and gen- cal schools have for evaluating candi- 
that face those applying to medical cral intelligence.It would be dates, poses an almost insuperable task. 
school today. The data speak for them- wonderful if we knew how to do these I don't suggest we shouldn't keep 
selves, and certainly explain the anxie- things, but to date I am rather unaware trying to do a better job in our evalua- 
ties and stresses which face those who of any satisfactory way of measuring tion. Goldhaber is right in saying we 
would pursue a course in medicine, motivation. I have discussed this prob- need a better system, but how to get 

Having spent a good many years in 1cm with knowledgeable colleagues in it is something else again. 
medical school administration, a num- the field of psychology, and have never ROBERT J. GLASER 
ber of those as chairman of the admis- found any of them who believed that Henry J. Kaiser Family Foundation, 
sions committee at a so-called competi- motivation could be measured accurate- 2 Palo Alto Square, 
tive medical school, I am fully aware ly. Further, I don't remember ever in- Palo Alto, California 94304 
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Science serves its readers as a forum for the Casualties of Governmental Reorganization 

presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting points During his first term, Richard Nixon surprised friends and foes by 
of view, rather than by publishing only material his performance as President. He took long-overdue initiatives in foreign 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including affairs and responded to domestic needs in ways unexpected of a con- 
editorials, news and comments and book reviews servative Republican. He showed ability to plan thoroughly and to 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by execute well. He was able to recruit excellent people to fill government 
the AAA45 or the institutions with which the authors posts, notably at the subcabinet and bureau chief levels. This was 
are affiliated. 

Editorial Board especially true in areas involving science and technology. On a few 
1973 occasions, he found it necessary to force the resignation of an official, 

H. 5. GuTowsKv GARDNER LINDSEY but these firings were conducted one at a time and usually with dignity. 
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