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What makes a Research Microscope great is great optics. 

That goes for a Metaflograph, too. That goes for Ultraphot. 

A great Research Microscope. Ultraphot, with fa- tative image analysis (by Microvideomat or Microscope-Pho- 
mous Zeiss optics, is the world's most sophisticated research tometer), micro-hardness testing, and image projection. 
microscope with 4x5 or 35mm camera. For re- Send for illustrated brochure and 
flected or transmitted light (see inset diagram), learn about the 135 objectives available, the 
for all microscope techniques including five light sources, the completely automatic 
Nomarski Differential Interference Contrast, it's 4x5 and 35mm camera systems, the wide 
a complete photomicrographic and photomacro- * choice of stages, and all the other features 
graphic laboratory-the instrument that does of this great instrument. Phone: (212) 
everything but develop the film (and it takes 736-6070. Write Carl Zeiss, Inc., 444 Fifth 
Polaroid? too, if you want instant developing). Avenue, New York, N. Y. 10018. 

As a Research Metallograph, it com- In Canada: 45 Valleybrook Drive, Don 
bines the advantages of upright and inverted Mills 405, Ontario. 
(Le Chatefler-type) microscopes.., and has at- 
tachments for grain size measurement, quanti- -- Nationwide Service. 
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The American Association for t e Advan ement of Science was founded in 1848 end incorporated 'in.Maryland] 
1874 Its objects are to further 'the work of set theta, to.facilitate cooperation among.tbem.to. 
improve the effectiveness of science in the promotion of human welfare, and to ' increase public under- 
standing ad appreciation of the importance and pwmise 'o.the.methods of lence inhuman. 



We ye improved our 4x5 fikns so muek 
changes..to d.roppin.g the.box or o vibra 

Obvious1y this extraordinary 9ffer is a result of tio.n, rou.gli handling in our 4x5 filrns. accidental pressure. e've made.complex cli.anges. chemical.adiimeiis.So w.e've.introd.uced.'extra sturdy 'box. and.Pu. 

in ou.r black an.d white film. have improve.d flu 
cir.qual-.three-eighth-inch  y.er of polynretha.ne foam in.each 

ity 'and sensitometry. to proteut the film. While we were at it, we color coded 
And we've made simple changes-such as venting.the... the new boxes. Nowyon can tell at a glance which of the 

color film packet to.let air escape w.hen yo.U pull the.five film 
packet .t of th.e  This change improved the We made mechanical change. in the fi. 
film s color.Im packet so 

satur.ation.and that all...the film com.ponents 
sharpness ' ' stay in register till exposure. 

We've even changed the box We have made improve- 
drastically. We found that the s in the production proc- 
film was being blamed for , and tightened quality 
troubles that were really due 

"'a' 



thatnoww . uiNLrnteeyQor 
We ecang w reroh . results. 

are very o film-so eon- that confident f the quality of our ibited,regulated er taxd.j ,.... 
,,fiden here's what we're offeri You can call us collecL The toll-free phone num 

..ber is 6I7-i475i76,. and.it's in.every box if you 
need.it. T.his direct lin.e to P.olaro.id for.technical assist 

extrtiordinary 4u.ur*nitee:.. ance is available to you as often as you wish, regardless 
... of the kin.d of camera.or equipment y6u own or the type If in you.r judg.ment.any picture.taken.with Polaroid instant films 

.our.of., you.re using. 
.' 4x5 film is unsatisfactory fr any reason whatso-.Y find th full details of this progra' box.Polaroid.m in.every 

ever, we will replace up to 5 boxes-free. 
n.work.ing hard to.perfect.our. ""<.2. We.will give you-a.lso free-all the teclin.ical bee.film&.And 

assistance you need to get exactly the kind of pic- we want to do anything we can to help you perfect your tures you want. Just send he.pictures..with the negatives.kills.' ' 

.and ay unused film from the box to Polaroids Ct&'.'; .' :;Ph"ioid 4x5'L'nd1Films 

.tomer Service Dept, Gambridge, Mass. ' 
O2..139..IPictures.subrnitted for replacement. 
cannot be returned. Offer does not apply to 
outdated film and is limited to film sold' in 

'the U.S. It expires Dec. 31,1972 and is void w. 



Why is this such 
a good pH Electrode? 

There are a lot of reasons. 
SHOWN ACTUAL SIZE Reasons like the scientific re- 

finement of old-world glass- 
working skills. Like continual 
innovation wed to more than 
a quarter-century of experi- 
ence. And a specially focused 
understanding of electro- 
chemistry, glass-materials re- 
searCh, and quality control. 

All of these skills have con- 
tributed-and continue to con- 
tribute-to the technological 
sophistication of this decep- 
tively simple looking combina- 

Special connecting cable elec- . Refill aperture for reference eleC- tion electrode, which we use 
tricallyshields the innerconductor RGEN? trode has a rubber cap to provide 
and has a tough water-proof cover. -WELCH a tight seal against leakage or so casually and take so much 
It is non-microphonic. does not creepage. for granted. 
generate voltage or capacity 
changes to affect meter reading S-30072-15 The thought and care we've 
when moved. put into our combination elec- 

trode are detailed on this 
Internal Elemenls in glass and page, And we'll be happy to 
reference electrodes are identical send you further information 
for thermal and electrical syrn- on this electrode and on our 
metry to speed temperature equi- 
librium and reduce asymmetry po- separate glass and reference 
tential. cartridge form Thalamid? electrodes of comparable 
(thallium amalgam) elements are quality. EC5-251 
characterized by superior stability 

Stainless steel cap of 18/8/2 com- and low hysteresis over the entire 5-30072-15 
position resists the chemical temperature range, rapid temper- COMBINATION ELECTRODE- 
attack of laboratory atmospheres ature equilibration and freedom General Purpose, Type U, 
and provides the mechanical .. from polarization. Sargent-Welch.45.00 
strength for positive and secure S-30072-20 
clamping. COMBINATION ELECTRODE- 

High Temperature, High Alkali, 
pH membrane glass is type U Type HTA, 
(universal) or type HTA (high Sargent-Welch.46.50 
temperature - high alkali): Type U - 
a general purpose glass suitable 
for all applications except those SARGENTWELCH 
involving high temperature and 
high sodium ion concentrations Scientific instruments, apparatus, chemica/s. 
(high alkalinity) simultaneously. Baroent-Welch Scientific Company 
Response is very close to the 7300 N. Linder Ave.; Skokie, Illinois 00076 

Liquid junction com prises a plat- N ernstian theoretical and linear chicago/Anaheim/uirmingtam/cincinnati 
mum thread seated into the glass even in highly acid solutions. Ctevetand/DaltasfDenver/Detroit 
wall of the reference electrode. Sodium ion response is very low Springtield,N.JiToronto/Montreal/Vancouver 
This junction provides low resis- (insignificant below pH 12.5 at 
tance with a low electrolyte leak room temperature) and, even Circle No. 10 on Readers' Service Card 
rate and is resistant to clogging more important, it is stable where 
by slurries and viscous solutions. significant. Type U glass elec- 
Junctions are located immediately trodes may be used continuously 
above the pH-sensitive surface from o0 to Boo c. intermittently 
for minimum sample requirement. to 1000 c. Low specific resistance 

allows a 0.5 mm wall with a total 
resistance of 100 - 150 megohms 
(10 mm bulb) at room temper- 
ature. The heavy wall, high in- 
herent glass strength and careful 
fabrication result in a strong, 
shock resistant construction. 

Type HTA - for applications in 
which the electrode is exposed 

Internal buffer is specially com- simultaneously to high alkalinity 
pounded for stability with temper- and temperatures to 13O c. 
ature change and with time, and Sodium ion error is very small 
for compatibility with the glass and remains stable even after the 
surface. Nominal pH is 7, suited electrode has been used at high 
to all common pH meters. temperatures. 



Spectronic 20 Spectronic 70 

Spectronic 88 Spectronic 100 

Bausch & Lomb 
has the visible spectrophotometer you want 

for the price you'll want to pay. 

No matter what you seek in a visible 325- to 950-nm wavelength range concentration, with selectable 
spectrophotometer, Bausch & Lomb and 8.0.nm bandpass. positioning of the decimal point. 
has an instrument to meet your needs Spectronic 88 Automatic error light warns of out. 
efficiently and economically. The Spectronic 88 permits direct of.range readouts. A unique function- 

Spectronic 20 readings in concentration, linear control system for quick and easy absorbance and transmittance on performance checkout. Choice of four The world's most widely used an 8-inch meter. You can read linear . terchangeable sampling systems, with over 90,000 Including a self-purging flow-through spectrophotometer absorbance values between 0.0 to system with zero-error logic to sold. Extremely easy to operate; 2A effectively over 16 inches 
wide 340- to 950.nm range, of meter. Up to 3X expansion in the eliminate all cross contamination. 
remarkable stability, low stray light. concentration mode assures Two status lights for positive 
Narrow 20-nm bandpass provides sampling-mode identification. 
excellent resolution. accurate readings of samples with For more facts and figures about 

low absorbance differences. 
Spectronic 70 Continuous 325- to 950-nm your needs, call collect at 716.385-1000 or circle the Reader For exceptional sampling versatility wavelength range; 8-nm bandpass. Card Numbers. Bausch & Lomb, 
and excellent performance, at low Spectronic 100 Analytical Systems Division 
cost, pick the Spectronic 70. Accepts Get the sampling versatility and top 820 Linden Avenue Dept. SC-09 
any test tube or cell manufactured. performance of the Spectronic 70 and Rochester, N. Y. 14625. 
Three quickly interchangeable sample 88-and a great deal more. 
compartments let you select the Four-place digital readout in linear T A all adds up. 
exact one for your needs. Wide absorbance, transmittance and 

BAUSCH & LOMB 
ANALYTICAL SYSTEMS DIVISION 

Circle No. 4 on Readers' Service Card 
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Computing Power Is One Thing 

The most striking example of comput N km d ing power, that we know about, is our HP-35 Calculator. At 

nine ounces, this shiru ___ 

SaiesO. po 'ket powerhouse marvelously Chal- 
lenges a computer in 
handling problems 1frN  from simple arithmetic to complex mathemat- 

ics. And costs $395. 

And Nunber If we can package that much power in a shirt-pocket, imagine what our Series 
9800 Model 10 and 20 can do: 

Model 10. The one for doing repeti Man 
tive problems (statistics, quality assur 
ance, or surveying, to name a few) It 

comes with an LED Display, 50 mn C bd registers and 500 progtam steps of memory. Coming in at under $3 000 

the Model 10 can both perform a com 
plete regression analysis, and solve 10 
simultaneous equations. You can add 
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special functions, memory and printer put, a Typewriter, or our X-Y Plotter facturers of precision electronic mea 
with or without alphanumerics, that both draws and writes. surement equipment. To that end we 

Model 20. The one for a lot of on- Support Is Another Thing. build over 2,000 products for scientists, 
the-spot programming of complex prob- We're in a unique position to help you. engineers, doctors, and businessmen 
lems. You get the best of both worlds: It's the aggregate of our experience in Today we're a leader in computing 
Very fast operation internally, with virtually every discipline of science and equipment as well. Our line runs from 
direct communication between you and engineering that does it for us. Not just the Model 35 Calculator, right on up to 
the calculator. You key in your problem with products but with people. People the System 3000, a multi-lingual multi 
just as you'd write it-in Algebra and like your HP Field Engineer. Chances programming computer. Between those 
English. It gives you instructions and are, he'll bring the solution to your and all that goes between, we can help 
labeled solutions that you readily under- problems with him. If not, he'll put you you find the most cost-effective solu 
stand through its unique alphanumeric in touch with someone who will. The tion to your problems. 
display and printer. Add to this Model point is, he can talk your language. So For more information or a dem 
20's extensive error detecting and cor- you do get the most from your invest- onstration of the HP Series 9800, 
recting features and its whopping ment. Save time in the beginning. And write: Hewlett-Packard, P.O. Box 301, 
memory-and you'll quickly find that money in the end. Loveland, Colorado 80537. 
it'll take you from concept to solution Service Is A Third. With over 
faster than any other system around. 170 field service centers in 65 countries, 

What's more, with the Series 9800, service is available regardless of wbere 
you're not limited to the data formats you are. For most, it takes only a HE11 
of the Calculator. For input, you have phone call. LETT PACKARD 
your choice of Marked Card Reader, Product Line Is A Fourth. 
Paper Tape Reader, or Digitizer; for You probably already know us as one of CA LO U LATO R PRODUCTS 
storage, the Tape Cassette; and for out- the world's leading designers and manu- HP aslca, service and aupporc in t72 cinee in 65 counmee 

Circle No. 24 on Readers' Service Card for Informaf ion Circle No. 25 on Readers' Service Card for Demonstraf ion 

C.rd. Nn 9A R.n.-l..'  r,..'.a s.. u.s...-..-. -- 092/5 
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Today's classroom microscope must The new, double lens illuminator 
combine high optical quality with rugged system assures exceptionally bright and 
durability. It must be realistically priced uniform illumination at every magnifica- 
to meet tight college budgets without tion. Cumbersome manipulation when 
sacrificing quality workmanship. We are changing objectives is eliminated. The 
now offering such a microscope- light source, 1 iSV, 30W, is intense- 
planned, designed, and built for the outstanding for a school microscope. 
student and the classroom. We offer the The simple operation of a combined 
CL Classic switch and built-in solid-state dimmer 

Its wide-based, sturdy, full-sized stand varies its brilliance continuously and 
assures stability. Its high quality objec- uniformly. 
tives and its wide field eyepieces meet The promise The Nikon CL Classic is 
advanced Nikon standards distinguished by features that surpass 

To prevent accidental damage, tam- those of any other school microscope. 
pering or pilferage, Nikon designers I' And the price is right. 
have locked in the eyepieces, body tube, The proof Fill in the coupon: we'll deliver 
condensers, and objectives, using a the Nikon CL Classic and ask you to 
special tamper-proof design demonstrate it for yourself-at your 

Nikon Model CL microscope uses a convenience, with absolutely no obliga- 
new harmonic drive mechanism for - tion. You be the judge of its superior 
unusually smooth and sensitive coarse Nikon optical quality and classroom 
and fine focusing. This unique mecha- suitability. We offer you the Nikon CL 
nism, which incorporates a slip clutch Classic microscope with pride. It is our 
safety feature, has eliminated override spokesman. 
and backlash. The control knobs will not Ntkon Inc., Instrument Division, Subsidiary 
break down when forced in the wrong of Ehrenreich Photo-Optical industries, Inc., 
direction. Damage to specimens or slide  Garden City, N.Y. 11530 da: Anglophoto, isvirtuallyimpossiblewiththeCLClassic. Nikon CL microscope j4] (In Ltd., Ont.) 

G 

Nikon mc, instrument Divtston, j Subs of Ehrenretch Photo Opttcal industrtes, Inc., Garden City, N.Y. 11530. I 

I Please phone or write me to confirm a demonstration of your new 
1 student microscope, Nikon Model CL Classic, on (date) ___________ I or about (date) ___________________________ I 

I I 
I Name ________________________________ I 
I I 
I I 

Affiliation_______________________________________________________________ 
Street______________________________________________________ 

I I 
City State Zip 

I I 
Telephone I 

I I 
I I 

?I 

Circle No. 16 an Readers' Service card 
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I I 
I Fill yourself in on reagents for electrophoresis I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I 
I In addition to a large list of basic reagents for acrylamide gel elec- I 

trophoresis, Eastman Kodak Company offers some with very 
I 

special properties for special applications. For instance: 

1 * A *cross-linking agent to form solubilizable gel, N,N'- This dye is reported to stain RNA bluish-purple, DNA I 
Diallyltartardiamide (EASTMAN 11444). blue, protein red, and is also useful for staining acid I 

By substituting N,N'-diallyltartardiamide mole for polysaccharides. Because of the versatility of this 
mole in place of methylenebisacrylamide, acrylamide dye by virtue of its differential staining ability, the I I gels are formed which are soluble in 2% periodic reagent has been called "Stains-All." [J. Mol. Biol., 
acid. These gels dissolve in 20 to 30 minutes at room 41,139(1969).] The dye has also been used for I temperature, or in about minutes at 37 C. Gels lipopolysaccharides. [FEBS Letters, 16, 
prepared with this reagent take longer to set (about * 43 (1971)]. gels for quantitative densitometric I 1 hour for a 7% gel) than those prepared with dye to methylenebisacrylamicle, but otherwise, properties analysis. Fast Green FCF (Cert.) (EASTMAN C8686). 

I I of the gels are similar. [FEBS Letters, 7, No. 3, 293 Fast Green FCF is reported to stain a number of (1970).] acidic or basic proteins for quantitation by densitom- I 

A fluorescent dye that stains at neutral pH. 8-Anilino- etry after electrophoretic separation. The stain obeys H 1-Naphthalenesulfonic Acid Magnesium Salt (EAsT- Beer's law between 150 and 200 cg of protein on 6 

This dye rapidly binds with proteins at neutral pH black, yet shows no evidence of metachromacy,MAN 10990). mm gels and has a sensitivity comparable to amido I 

producing a yellow fluorescence. Since acid condi -drawback of amido black. [Anal. Biochem.,   I tions are not required for staining and destaining, (1970).] 
I protein denaturation is minimal. This visualization Don't overlook EASTMAN Organic Chemicals for the I 

technique for preparative electrophoresis, basics, either - . - an assortment of initiators, stains, 
where further study or analysis of the purified pro- buffer components, and specially purified monomers. I I teins is desirable. [Anal. Biochem., 30, 391 (1969) For a complete list, including prices and package sizes, and Neurospora Newsletter, No. 15, 16 (December use the coupon below to request Kodak Publication No. 

I 1969).] u-il, Reagents for Acrylamide Gel Electrophoresis. To 
* * A dye for differential staining of DNA and RNA. 1 order these or any EASTMAN Organic Chemical, contact: I I Ethyl-2- [3-(1-ethylnaphtho [ 1,2d ]-thiazolin-2-ylid- CURTIN PREISER I 

efle)-2-rnethdpropenyl]-naphtho[1 ,2d ] -thiazolium FISHER SARGENT-WELCH 
NORTH-STRONG VWR SCIENTIFIC (EAST) 

I Dept. 412L I 
Eastman Organic Chemicals 
Eastman Kodak Company 

I I Rochester, N. Y. 14650 

I LI Please send a copy of .jJ-11: I 

I Name 

I Address 
I 

I City 

L State Zip 9-65 1 -- - - --  - - - - - - 
Circle No. 18 an Readers' Service Card 



Along with some of the We promised to back up the as one or two at a time, anytimE 
newest and most sophisticated first module we made back in you need them. 
modules in the business. 1957. Which is one reason why a 

Because we're big and bright You buy the same module lot of people like you, like 
enough to stockpile and docu today, we'll make the same doing business with us. 
ment every advance we make promise. And one reason why it really 
so that when we obsolete a And we'll let you buy as little isn't worth your time, trouble 
module, we don't obsolete and talent to try to make them 

what you're doing with it. yourself. 

Fifteen years ago, 
we sold our first module. 

a5' 
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One more thing. the first place. We're the Logic Products 
Every module we design, we In which case, we could Group, Digital Equipment 

design more conservatively design you a special one, to do Corporation, Maynard, Massa- 
than any other module maker. whatever you want it to do. chusetts 01754, (617)897-5111 

Which is why we can back Like interfacing one of ours (Ext: 2785) in the U.S. 
them up longer, unless you try or anybody's computers. 81 route de l'Aire, 1211 
to make them do something Which is one more thing Geneva 26/(022)427950 
they weren't designed to do in we've been doing better longer in Europe. 

than most people have been in 
the business.  N 

Circle No. 20 on Readers' Service Card 

We still do. 
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AMINCO'S NEW 

'-S 
SPECTRO PH OTOMETER 

PROVIDES 
UNEQUALLED VERSATILITY 

The AMINCO-CHANCE DW-2 UV-VIS LENGTH SCANNING MODE - One 
SPECTROPHOTOMETER is a completely monochromator is set at a reference 
new instrument providing total sample wavelength the other scans a preselected 
handling capability with unparalleled flex- wavelength Increment Beams are time 
ibility of operation. shared through a single cell DERIVATIVE 

MODE-The two monochromators are 
TOTAL SAMPLE HANDLING CAPABILITY: locked together at slightly different wave 
Flexibility built into the cell compartment lengths and scanned Beams are time 
permits optimum positioning of turbid shared through a single cell RAPID KI 
samples or solutions and allows easy in- NETICS MODE High speed chopper al 
sertion of the Diffuse Reflectance Attach- lows use of the Aminco Morrow Stopped 
ment for opaque or solid samples. Flow Apparatus to monitor rapid reac 

tions in the single beam or dual wave 
SIX MODES OF OPERATION: SPLIT BEAM length mode SINGLE BEAM MODE - 
MODE-A single monochromator is Operates in energy mode 
used to scan entire usable range (200 to 
850 nm) or as little as a 75-nm increment ALSO FEATURES ORDINATE EXPAN 
of that range. The beam is time-shared SION to 0 005 Absorbance full scale El 
through a reference and sample cell. RESOLUTION Better than 0.3 nm Eli 
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length (isosbestic point), the other at a SCAN El TEMPERATURE CONTROL of 
nearby absorption peak. The reference sample is possible in all modes. El DIGI 
and sample beams are time-shared TAL READOUT El PUSHBUTTON CON 
through a single cell. DUAL WAVE- TROLS 

 AMERICAN INSTRUMENT COMPANY 
DIVISION OF TRAVENOL LABORATORIES, INC. 
8030 Georgia Avenue, Silver Spring, Maryland 20910 
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Shown here in miniature are just some of the informative brochures 
which comprise the UNITRON Catalog -- - your buying guide to quality.K> 
microscopes at prices within your budget. Whether your application l 
is routine laboratory analysis, advanced biological research, or . ...>"' 

industrial quality control, you will find the instrument you need .  .............11 

in UNITRON's complete line  & 

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. 

____________ 5 5 tM75A5#i?.a.d 
ace eat a ?c eisa 

A salesman's demonstration gives you only about 30 minutes to 
examine a microscope, hardly the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity 

.............5......asv' to evaluate any model in your own laboratory and prove its value 
in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers, why . - 

UNITRON Means More Microscope for the Money. 

..,., . U .ir js,r  .. .., WWT (,/ . u ir o.v 

' .  4' ra 

I -------------? 

I Please send UNITRON's Microscope Catalog No. V.4 

I Company 

  Address State Zip_____________ 4 
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   spectrometer 
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ent of sweep rates N built-in 5" CRT 
* automatic field stabilization to correct N light emitting diode sweep counter 

for spectrometer drift N simple frequency scale calibration mode 
* display which can be expanded and N easily adapted for use with epr or other 

shifted up to 64X on both time and nmr spectrometers 
intensity axes during measurement N sweep rates adjustable from 1 second to 
or display 2,000 seconds in 1 second increments 

N simultaneous analog display and N analog-to-digital converter resolution of 
numerical readout of any data point's 12 bits (one part in 4,096) 
intensity and address values N PRICE IS ONLY $7,500. 

* 2048 words (data points) 24-bit memory 
* preselectable number of sweeps 
* digitally controlled baseline correction NICOLET INSTRUMENT CORPORATION 
* ability to store and display spectral data 

and integral data simultaneously M  - 
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New LAd Whatman? 
Products 
File 
A convenient, ready-reference 
to virtually everything you need 
to know to select and use 
the Whatman product that is right 
for your applications.., a new 26-page 
Whatman Products Catalog and 
14 new Technical Data Sheets, 
all contained in a handy file folder 
for ease of use and filing. 

The Whatman 
Products Catalog To receive your free copy of 
The first catalog to cover the entire Products File simply 
range of Whatman products for filtration, fill out and return the coupon below. 
extraction, absorption, electrophoresis, 
and chromatography. Presents valuable I 
information on Whatman filter papers, 
filtering aids, absorption and extraction I reeve 

accessories, specialty products, and I ? '-'" angel 
media for paper, column, and thin layer I 9 Bridewell Place, Clifton, New Jersey 07014 
chromatography. Gentlemen: Please send me my free copy of the Whatman 

Products File. 

The W/'hatman I NAME 

Data Sheets TITLE 

14 Technical Data Sheets covering the 
physical properties, applications, and I ORGANIZATION 
methods of use for various Whatman 
products. Each is designed to present I ADDRESS 
specific information gathered in the 
field and in the Whatman research I CITY STATE ZIP 
laboratories.  WISATMAN 5 THE REGISTESSED TRADEMARK or W.. & R. RALSTON LTD.., MAIDeTONE, ENGLAND 
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WIN A PYREX BRAND ERLENMEYER FLASK 

WITH HEAVY- DUTY RIM, APPROXIMATE GRADUATIONS, 
AND A BIG MARKING SPOT. 

Get in on this third great sweep- timepieces-an Omega electro- PYREX? brand Erlenmeyer Flask Sweepstakes 
stakes from Corning! quartz chronometer in 18 karat OFFICIAL RULES-NO PURCHASE REQUIRED 

Top prize? The top of the world gold, with accuracy measured within 1. Ti enter, complete thin official entry blank, or, in a plain 3" 

in Erlenmeyer flasks-our PYREX seconds a month. 5" piece of paper, hand print yiur name and address. 

brand No. 4980 model. Beefier rim. Enter our third sweepstakes right 2. Yea may enter an often as you wish but each entry sent be mailed separately to PYREX brand Erlenmeyer Flask Sweepstakes.. 
Thick walls. Handy ?5% gradua- now. Your official entry form is on P.O. Boo 779.. Blair.. Nebraska 68f09.. Entries mast be postmarked 

tions. And a super-size, oval mark- the next page. by November 31.. 1972.. and receiied by December 151972.. 3.. The winner will be determined by a random drawing from among 
ing spot. Remember this-insist on PYREX all entries received by 0. C. Blair Corporation, an independent iudg 

Win this sweepstakes and you'll labware throughout your lab, and ing organization whose decisions are final. Winner will be notified by mail. No sabstitotion for prizes is permitted. Entrants mast be 
also receive the top of the world of you can't lose, residents of the U.S.A. Prize delinery limited to continental U.S.A. 
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AND AN OMEGA CHRONOMETER 
TO TIME YOUR REACTIONS. 

4.. This sweepstakes is void where prohibited, toned or restricted by r - 
Federal, state or local laws and regulations. Employees of Corning, 
its advertising and sweepstakes agencies, dealers, and their PYREX brand Erlenmeyer Flask Sweepstakes, P.O. Box 779, Blair, Nebraska 68009 
families are not eligible.. Federal, state and other tuies, if any, are n I want to win that PYREX brand Erlenmeyer! And the Omega, too! 
the responsibility of the prize winner. I 

This prize is guaranteed to be awarded. Name of the prize winner i Title Organization 
will be firnished to anyone sending a tamped selfaddressed 
envelope to Corning Laboratory Sweepstakes.. Corning Glass Works.. 5'lame 

Corning, New York 14830.. I 
I"'I'ftIIft ur' I Address city State Zip  Not required, but if you wish to list the name of the 

representative who sells you coming products, please do: Makers of PYREX? labware I  you win, he wins $1,000, 
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The most important parts of the Zeiss 

UPL Microscope are the parts that are unique. 

The objectives. The need for an inverted microscope in phase contrast work (so important when you're viewing or photo- 
the first place-the necessity of observing cultures, cells, mate- graphing living materials). 
rials in liquid suspension-creates with it the need for special Send for 8-page brochure. If you are doing cancer re- 
objectives with special qualities. And Zeiss has the widest range search, drug studies, tissue typing in your preliminary tests 
of optics of all kinds, including the long-working-distance objec- before organ transplantation, or studies of living organisms in 
tives you need for viewing through thick glass bottles, flasks, their natural environments, you'll want to know more about the 
and chambers. Zeiss UPL Inverted Microscope. Write today for descriptive lit- 

The condensers. Most of this work calls, too, for special erature: Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
long-distance condensers. And here again Zeiss excels, offering Or phone (212) 736-6070. 
you the widest choice of condensers for both brightfield and Nationwide service. Circle No. 11 on Readers' Service Card 

ATLANTA.. BOSTON, CHICAGO, COLUMBUS.. DALLAS.. DENVER.. FORT LAUDERDALE.. HOUSTON.. KANSAS CITY, LOS ANGELES.. PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, DO. 



opportunity costs of such protracted References 
agony or unnecessary babysitting seem 1. R. R. Hough, in The Outputs of Higher Edu- 

cation (Wescern Interstate commission on 
unbearable. Higher Education, Boulder, Colorado, 1970). 

Furthermore, in such a model, the 2. , What Economists Do (Harper & Row, 
New York, 1972), pp. 69-99. 

number of degrees produced per stu- 
dent enrolled is a function not only The rank-order test is valid within 
of university size but of the student- the limited domain of highly rated de- 
faculty ratio as well. Thus, the effects partments which we tabulated. That is, 
of diseconomies of scale can be largely the number of departments in each size 
offset over a considerable range of size increment was approximately constant 
increases by optimal downward adjust- in the sample we used. Van Nostrand 
ments in the student-faculty ratio. In is, however, correct in suggesting that a 
fact, from both the humanistic and the survey of all 'departments in the world 
economic point of view, a strong case would be more illuminating. 
can be made for considering optimality As weight-w.5atchers, we agree with 
in terms of student-faculty ratios rather Hough's distribution between obesity 
than in terms of scale. A simulation of and overindulgence. (The scale princi- 
the 100 largest universities suggests that ple in biology pertains to the former, 
if the student's time is considered to be rather than the latter.) 
worth about $8000 per year, the cost Meier has put a backhanded finger 

.5 ........ . per degree increase brought about by a on a fundamental problem which un- 
reduction of the student-faculty ratio of derlies the questions raised in our 
22 to 1 to 16 to 1 is nearly offset by article: the application of the scale 
the shorter time it takes to get the principle to all social institutions, we 
degree (2). limited ourselves to the narrow context 

The Easy Way To Handle A fear that legislative attention to of university growth, but universities 
the degree measure of university output have not been alone in the recent trend Gel Column Separations! would exert pressures on universities toward expansion and centralization. If 
to become diploma mills should not the scale principle does apply to social 

E-C's new gel column apparatus for prevent the study of the behavior of institutions, then dysfunctions of scale 
clinical and research electrophoresis degrees nor the search for additional should also be identifiable in Big 
is simple, safe, and easy to operate. reliable output measures. megalopolis, Big government, .a..nd Big 
With it you can perform one protein Finally, consider the dysfunctions of multinational corporation. 
determination - or a dozen - with all growth as opposed to those of scale to Meier suggests that Big university 
the precision and definition inherent which Gallant and Prothero have drawn should be thought of as "relevant prep- 
in polyacrylamide gel technique. our attention. Growth refers properly to aration" for these other constellations. 
Standard column takes 50 micro- rates of change over time and can be Indeed it is, and that is what worries 
grams of sample. Special capillary accompanied by various forms of insta- us. Before hastening to slot 'the univer- 
tube column requires less than 10 bility. As the authors have pointed out, sity neatly into this 'big "brave new 
micrograms of sample. Columns are many institutions of higher education world," we think it prudent to ask, first, 
variable in length, permitting the use have experienced extraordinary rates of whether the entire trend is adaptive for 
of special techniques such as stacked growth as a result of the postwar baby society and healthy for human beings. 
or grad lent gels. boom. These high rates of growth may JONATHAN GALLANT 

Procedures are available for hemo- have been accompanied by overshooting Department of Genetics, University of 
globins, haptoglobins and isoenzymes. in numerous forms. The clearest ex- Washington, Seattle 98105 
Research references include blood ample of overshooting is surely the JOHN PROTHERO 

proteins, enzymes, hormones, plant case of Ph.D. production. Somewhat Department of Biological Structure, 
proteins and nucleoproteins. more subtle difficulties may have also School of Medicine, 

Send for our bulletin "Gel Column arisen. For example, the rate at which University of Washington 
Electrophoresis." Better still, call faculty can be graciously and non- 
Technical Service collect at 813- disruptively absorbed into existing struc- 
344-1644 for application facts and tures may be much lower than the 
information, growth rate experienced by some insti- Organic Gardening 

tutions in recent years. There is some 
evidence that those institutions which Emmanuel Epstein (Editorial, 21 
have resisted growth have been least Apr., p. 235) refers to "an amazing 
disrupted by the events of recent years. recrudescence of quaint lore about 
It would be a serious mistake to pre- 'organic' gardening and food produc- 

E-C Apparatus Carparation maturely conclude that obesity is the tion that reveals an almost total igno- 
3815 Tyrone Blvd. N. problem when overindulgence is the rance - - - of the most basic facts con- 
St. Petersburg. FIn. 33709 real difficulty. cerning the nutrient elements of plants 
8 13-344-1644 

ROBBIN R. HOUGH and their absorption." 
School of Economics and Management, An example of such ignorance was 

A Milton Roy Company Oakland University, revealed on a recent television pro- 
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boou on nutrition advised the audience 
to beware of food grown with "chemi- 
cal fertilizer." This reminded me of the 
answer given by a freshman just en- 

.. rolled in a chemistry class to the ques- 
tion: Are the nitrogen and oxygen in 
air present as a physical mixture or as 
a chemical compound? He wrote, "Air 
cannot be a chemical compound, be- 
cause chemistry was not invented for 'U . 
thousands of years after the Creation." 

The boy had only begun to study 
chemistry and presumably soon learned 
that synthetic ammonia is the same 

MESSY' UUaI j4.53 stuff as ammonia from steer manure, 
bin but there are multitudes who shy away from chemistry and easily become the dupes of those who prey upon igno- 

rance. The rise of the cult of "organ- 
ically" grown food is one more example 

.5.5.5 of the fact that some minds are more 
open to superstition than to knowledge. 

JOEL H. HILDEBRAND 
Department of Chemistry, 
University of California, 
Berkeley 94720 

Women Physicists 

The Roster of Women Physicists, 

DRESS IT UP, for which information was obtained by questionnaires circulated last fall, has 

C LEAN IT UP FAST just been printed by the American 
Physical Society (1). A supplement 

WITH NALGENE to update the present roster is in prepa- 
LEAN-SHEETS ration, and women now listed are being / 

sent new questionnaires. We urge wom- 

Put Nalgene CleanSheetsTM work sur- en physicists who have not yet filled 
face on your bench tops and they'll out a roster questionnaire to obtain 
sparkle. You'll enjoy a morale boost. one promptly by writing to E. Baran- 
Years of unsightly stains disappear. ger, Committee on the Status of 
New spills? Wipe 'em away! Use them Women in Physics, at the address given 
as drawer liners to eliminate vibration, below. 
reduce glass breakage. The term "women physicists" is BetaFugem 

Nalgene laboratory Clean-Sheets: a meant to include women with the (withpatented Continuous FlowSystem) 
white, closed-cell, cross-linked poly- B.A., B.S., or a higher degree who are This is a centrifuge that has the patented Lourd 
ethylene foam with a smooth, firm, non- actively engaged in work related to Continuous FlowSystemASystemthatoffersy 
absorbent matte surface. Inner resil- physics and also women with advanced simpler operation. Faster separation of solids fro 
ience makes them pleasant to work on, degrees in physics who are working in large volumes of iiquidsi-I.reinmI perminutea 
cushions sensitive instruments. Excel- areas not related to physics or are not some of the flow rates you can achieve: Yeast cel .50Q Bacterial Culture 200. E Coli 350. lent titration background. Unaffected 
by chemical spills. Can be cut to any presently working. 
size. Ideal as sink and drawer liners as E. BARANGER This is also the centrifuge with up to4O300xG.up 
well as a work surface. E. CONWELL to 4 litre capacitywith fail-safe brush life conirol' 

M. SHOAF sliding top door for easy loading, automatic sol' 
Clean-Sheets come in pre-cut mats and Committee on the Status of Women state spee.duontrol.tern.perature control -200 C 
50 ft. rolls. For free sample and com- in Physics, Room 6-405, +400 
plete details, write Nalgene Labware Massachusetts Institute of Technology, Lourdes' B.eta-.Fu.ge..You ought to look into 
Division, Dept. 4121, Rochester, N. Y. Cambridge 02139 Write Vernitron or contact your local dealer.. 
14602. 

today..And.you, too, will praise the Lourde 
NALGENE LABWARE DIVISION Note 

'5  N/l ICE 1. Copies may be oblained from the American Vernitron Medical Products, I 
SYBRON CORPORArION Institute of Physics Placement Service, 335 155() 

   west 45 Street, New York 10011. at a cost of "'a-' Empire BlvcL&Ter CrlstadtNJ 07072 
_____________________________________ $5. 
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thousands of years after the Creation." 

The boy had only begun to study 
chemistry and presumably soon learned 
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MESSY' UUaI j4.53 stuff as ammonia from steer manure, 
bin but there are multitudes who shy away from chemistry and easily become the dupes of those who prey upon igno- 

rance. The rise of the cult of "organ- 
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1972 
ALFRED BROWN FRANK PEEOs these desires are likely to endure, and they will influence the worldwide 
JAMES F. csow FRANK W. PUTNAM evolution of science and technology. 
TEIOMAs KUHN WALTER 0. RomERTs Zest for the coming challenges was especially evident at the recent 
ELLIOTT w. MONTROLL 

1973 International Geological Congress in Montreal. There the first scientific 
H. 5. GuTowsKY GARDNER LINOZEY plenary session of the congress was devoted to "Earth sciences and the 
ARTHUR D. HASLER RAYMOND H. THOMPsoN 
RUDOLF KOMPFNER EDWARD . WILsoN quality of life." Included were talks by Maurice Strong of Canada on 
DANIEL E. KosHLAND, JR. "Science and society in the environmental age," J. Goguel of France on 
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.5 versity, to chancellor, University of 
Nebraska, Omaha.... Donald E. Walk- 

.5.5 , vice president for academic affairs, 
.. San Diego State College, to president, 

Southeastern Massachusetts University. 
- - - Sidney Borowitz, provost, New York 
University, University Heights, to 
chancellor and executive vice presi- 
dent of the university. - - . C. Peter 

Magrath, vice chancellor for academic 
affairs, University of Nebraska, Lincoln, 
to president, State University of New 
York, Binghamton. - - - Robert W. 

Deutsch, chairman, nuclear science and 
,  , ,, engineering department, Catholic Uni- 

versity, to president, General Physics 
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important w.K.INy aamu (wubruRu' lege, to vice president for academic af- fairs and Albert I. Schmidt, professor of spend alot of time getting 
history, to dean, College of Arts and 
Sciences. - - - Noel L. Leathers, dean, everything ready to do it. 
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gineering, Cleveland State University, 
- - - James C. Hall, Jr., dean of stu- 
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