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If the BeckmanSequencer is so automatic, why is 

Dr. Avery here past midnight? 

He has Sequencer Syndrome - characterized by extreme excitement over what amino acid.in his peptide chair will be identified.nth next 90 minutes, 

.and the next, and the next. 
As our .of customers can. Model 890 Sequ.sneers turn out results 

from the day.e.install them. Theyhave been usedt se.quence a variety of 
globular proteins, at least one fibrous protein, and fragments as small as a dipeptide 
Results have been published.a number of importan.papers-bibliopra.phy 
.on.request. And all this.n..the Sequencer's...firs.t year! 

This success is no accident. We left nothing to chance- 
from the superb instrument design, to training courses 
on your own instrument in Palo Alto and 
Geneva, detailed methodology, 
Beckman GC-45 Gas 
Chromatograph with special 
coiumn-nghtdow.to. 
manufacturing our own 
pure sequencer chemicals 

If determining the 
order of amino acids is 
in your esearch plans, our 
Model 890 may surpass 
your fondes.dreams 
Write Spinco Oivision 
Beckman Instruments Inc 
1117 California Avenue 
Palo Alto, Califorma 94304 
for brochure SB 348 



BAUSCH&LOMB high performance. 
ANALYTICAL SYSTEMS DIVISION 

analytical instrumentation 

1 / 

SPEGTRONIO? 100.SPEGTRONIG 70 PETRONIC 20 
Automated simplicity set wave- Ea y WITH NEW WIDE METER. 

s operation-set wavelength 
length 32$-92$nm-automatic adjust for 100% T or OGA with ref- All current transistor regulated 
systeh d.ves<g rail ng in.e.ereh introdsce sample and read..models of the world's most widely 
change photottibes and filters, Wide, continuous 325-925nm used spectrophotometer  
Four plac read&utin three modes.range. All so.idstat& electronics a w(de meter that improves read.-. 

.... -ooo,0/ ooo%T; o..000A to.with latest integrated circuit tech-..bilit Speotronic 20 offers ex- 
000A, 0000 to 2000 in concentra.no.ogy assure htgF stability, relia-.I :.treme.easy Operation, wide 340- 

tion, w.selectable posltionin? of.ility. ex 
decim pointli Optiori of sinle cptl&4clsloK $road.50nrn range, remarkable stability, samplii flexibilityfor up-to-$0 mm low stray light, high sensitivity. 

ultiple and micro flow-thu ce.I.ath length' cytindricl cells and.Versatility fudher extended by a 
compartments-accept test tubes, rectangular cells-semi-m[qro, variety of accessories including 
tandard ctgu4ar or cylindrica.short.path or constent tempera- the ConcentratkC puter for 

cells, or micro flow-thru cells, I-las ture Takes a variety of readQuts. dfrect concentration readings and 
.Grim oPtical reso ution, OD out- Gatalop33-O30. I an e sy-touse stray light and2nd 

put for r&c6rding and printout de- I otder Accessor 
vices-analog or.dipital,.y Filter Kit. There Gatalog are over 80,000 in use sIlo 33-$031. world. Catalog 33-266. 

. 

ECTRONIC SYSTEM 400 
Semi-automated spectrophotomet ATOMIC ABSORPTION 
rio system combines the Spec 
tronic 100 Spectrophotometer with SPECTROPHOTOMETER 
a data1 processor printer the fP Tha AC 2 20 combines all the bast 
100. Instant selection of 4 operat features of up to the-minute AA 
ing modes manual semi auto technology Oellvers top sensitiv REFRACTOMETERS 
matic, fixed time-rate and variable ity and accuracy; conThiressfety 
time-rate The EW 100 controls the versatility, operator convenience World' most complete line for 
constant temperature ria1&o-f low with exceptional performance. The precision testing in every.Index 
.hru system, accepts GO output finest monochromator (two 1200 range frdm fl0 t20 to fl 1 lb or 
from the Spectronic 100 atid has 8 gi-ooves/ mm Certified - Precision percent totsl solids from 0185/. 
column printout. Oontrola include Gratinga}&res superior linear Operation is fast, eay and so 
sequential sample idntification dispersion, eliminates adjacent in comfortable there's no fatigue -, 

accessory input and leyboard for terference lines. Triple-purpose in even after all day production use. 
manual data entry. Error-proof strument can be used for UV-visi Abbe 3-L, Htgh Range Abbe 3-LI 
with built-in over-and-under range ble spectrophotometry, flame emis Precision Hand, and Juice m&dets 
detector. Analyzes upto 400 sam sion photometry and AA. Catalog Catalog 33202. 
pIes/hour. Catalog 34-6032, 33-2225. 

Analytical Systems, Division, Bausch & Lomb1 9012-06 Linn Avenue, Rochester, New York 14625, 
t%ie N5 9 n ecie' Service 0rd. 
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CVVII(SCA14/iOO: stroms in diameter. This spot is useful for fracture analysis, 
is then scanned over the cell biology, bacteriology, 

The world's first specimen in TV raster form inspection of sharp needles 

commercial to produce a bright, sharp and blades, failure analysis, 
image. No additional lenses micro-circuit inspection, 

field emission . 

are required. Microscope forensic science, surface finish,, 
Scanning Electron alignment and operation are and air pollutant identifi- 

simple and foolproof. cation. Wherever the optical Microscope. 
Anyone can use the CWIK- microscope has been, the 

The scientific world has been SCAN/iOO and get excel- CWJKSCAN/100 can follow. 
eagerly waiting for a high- lent results quickly. It is a For more information call 
resolution electron microscope great instrument for research, or write: 
which is as simple, ready- inspection or teaching. Coates and Welter Instrument 
to-use and universal in appli- CWIKSCAN/100's features: Corporation, 2191 Ronald 
cation as the optical micro- Street, Santa Clara, California 
scope. Coates and Welter Highest performance at 95050. Telephone 
Instrument Corporation has lowest cost. (408) 296-3362 I 

now designed such a micro- * Immediate television pres- 
scope. With our CWIKSCAN/ entation of high resolution 
Too you can view your and high magnification 
specimen at magnifications up images at flicker-free rates. 
to 100,000X directly on TV at Easy to operate, compact, 
30 frames per second, flicker foolproof. 
free, and see Automatic, 
200 angstrom ion-pumped 
detail. (Optical vacuum 

microscopes system for 
are limited to clear, con- 
about 10,000 tamination- 
angstroms.)  .*** * free pictures. 

Modular 
SCAN/TOO  design for 
does this easy add-on 
because it attachments. 

uses a field Simple column with special stage. * Magnifica- 
emission election gun', an Lion range from T5X to 
extremely bright source, TOO oooX with zoom control. 
developed first at The Univei Large depth-of-focus gives 
sity of Chicago and The stereo effect. Coates 

Argonne National Labora- * Handles a wide range of 
& Welter 

tory. This gun can focus specimens. U 
an intense electron beam to a * Pictures can be videotaped the new breed 

spot less than 200 ang- for playback or photo- of American 

(1) Electron Gun Using a Field graphed for publication. 
Emission Source. The CWIKSCAN/TOO is Instrument 
A. \T* Crewe, D. N. Eggen- to do a better * in 

berger, J. wall, L. M. Welter designed jo 
Rev. Sd. Inst., 39, 579 (1968). all areas of microscopy. It Makers. 
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This portable will record 

more facts in lesstarne,at less cost 
diana y other 2-channel recorder 

the mar. 

' Wecall itthe Brush 220. 
And once we put it through its 

paces for you, you'll call it the 
' most amazing piece of recording 

' gear around, 
To begin with, we guarantee 

V' ' 99? % linearity. Which is a good 
dea[ better than almost anything 
else on the market,.. regardless 
of size or price. The pressurized 
ink-writing ystem is the same 
one you'll find in our six and eight 
channel systems. Instead,of laying 
the trace on the paper, it forces 

 . # 

it In. Run your finger over it. 
There's no smear, no smudge. And 
trace crispness and uniformity is 
in a class by itself, 

BiIt-in preamplifiers give you 
measurement range from I mV 

'/.. pe .. r division.to 50.0 full sc4e-nd .. 

you never have to re-calibrate. 
Pushbutton 'controlled chart 
speecls,Two handy event markers. 
Ink supply is a disposable car- 
tridge, good for a year. 

Yes, for a 25 pound portable 
that's no bigger than a breadbox, 

I.th.e Brush 220 is q.uitea recorder. 

Ask your Brush representative for 
a demonstration. Or,'write for 
complete details. Brush Division, 
Gould Inc., 3631 Perkins Avenue, 

Cleveland, Ohio 44114. 

' OOULDBRDBH 



What's 

amphibious, 
thinks for itself, 
rocks and 
rolls tubes, and 
won't scare 

(The LII LAB QUAKE?, of course) 
The L/l LABQUAKE is an amazing creature. 

A true amphibian, it functions equally well in 
or out of the water. Rock and roll your tubes at 

room temperature, or submersed in any water bath at 
depressed or elevated temperatures. A bracket mounting 

keeps the motor safely out of the water. 
The LABQUAKE thinks about what it's doing-so you don't have 

to watch over it. For instance, the LABQUAKE has the magical abil- 
ity to reverse direction without being told. If it can't go one way, 
it will go another, and it can't be overloaded. 

Although the LABQUAKE's motor speed is constant, you can ad-- 
just its rocking rate anywhere from 30 to 162 reversals per minute 

 by turning the control lever. It handles any size tube from ? to 1/2" 

in diameter. It rocks tubes of any length but rotates tubes 41/2" or 
shorter. Tube clips can be changed or rearranged in seconds to 
accommodate different sized tubes. 

Applications? They include mixing blood without cell damage 
dialysis under agitation * preparing homogeneous dispersions of 
particulates * agitating tissue and bacterial growth at controlled 
temperature * antigen-antibody reactions, and all at ambient or 
controlled temperature. 

Ordering information: L/l LABQUAKE, Cat. #400-110, for 110-120 
VAC, complete with (14) 13 mm and (14) 16 mm clips, $59.50. Other 
size clips may be substituted at no charge. Max. capacity 250 ml. 

Order from Labindustries or your distributor 

4 LABINIJIJSTRIES 
The Error Eliminators 

1802M Second Street! Berkeley, California 94710 / Phone (415) 843-0220/Cable LABIND 
<- Circle Na 23 on Readers' Service card Circle No. 10 on Readers' Service Card 1021 



The under-$1O,OOO automated AA system. 

It even whistles. 
Like most auto- takes the data, 
mated atomic ,,. converts it to 
absorption sys- ' concentration 
tems, our AA-120A "' ;i4 units, prints it out 
promises a lot, with the sample 

Unlike the  ,  number and 
others, it delivers. then signals 

the changer 
automated sample to go on to the next sample. 
changer, for instance. In the end, you run more 
It's the only one designed and built by samples, better. And save money to boot. 
an AA company, so it does a lot more Finally, there's the AA-120 
than a converted fraction collector ever itself. The finest medium priced AA 
could. It holds either 50 test tubes or flame emission spectrophotometer ever 
50 disposable plastic vials. It resets the to excite an atom. Designed with 
baseline automatically between samples. internal modularity, the AA- 120 is 
And has three separate time delays built very compact, extremely versatile and 
in. One sets the length of each reading refreshingly easy to operate and install. 
and is variable. Another introduces a The Varian Techtron AA- 
delay between the time sampling starts 120A. A complete, hard-working, 
and the time the digital indicator is automated AA lab assistant for under 
triggered to take a reading. And the $10,000. 
third tells the instrument how long to For complete, easy-to-get 
wait between samples. information, write Varian Techtron, 

Our automated sample changer Walnut Creek, California 94598; 
also turns itself off automatically. And NEVA, Azabudai Bldg., Tokyo, Japan; 
whistles when it's done. Malton, Ontario, Canada; Crows Nest, 

Then there's our digital printer N.S.W, Australia; or Zug, Switzerland. 
with signal averaging capability. It 
saves you from having to mess with an varian techtron tThI 
unwieldy long strip chart. It automatically 

Circle No 2 on Reoders' Service Card 
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OXYGEN 

LilIES 762 S CHIWMATCGR P11 

Ciyogenic Chmmatography 

Easy and 'EfFective 
With the 7620 GC's cryogenic module, sub-ambient 
oven temperature control is as easy and effective as 
high-temperature control has been for years. 

It's easy because the cryogenic module controls oven 
temperature continuously down to --700C and holds it 
within 0.10C, for isothermal or programmed operation. 
It's synchronized with programmer operation: a blinking 
light tells you when the oven has cooled to the starting 
temperature, whether cryogenic or near ambient. It 
operates either with economical liquid CO. down to 
-700C or with compressed air in the trans-ambient 
range. And it's a standard option: you can order it in-- 
stalled on a new 7620 or install it yourself later, with 
relative ease, without modification to the programmer. 

The most important characteristic of the 7620's cryo- 
genic module is its effectiveness. As evidence, we show 
the chromatogram of a complete separation of Argon 
from Oxygen in a sample of air, performed in 8 minutes 
on a 6-foot column (Molecular Sieve 5A) in a 7620 oven 
operated isothermally at -300C. Any GC that can do 
his is clearly performing well in the sub-ambient region. 

Still more evidence of the 7620's precision at sub- 
ambient temperatures is presented in Bulletin 7620, 
yours on request. Prices start at $5150 for a dual TC 
detector instrument; the cryogenic option adds $350. 
Hewlett-Packard, Route 41, Avondale, Pa. 19311. In 
Europe: 1217 Meyrin-Geneva, Switzerland. 

HEWLETT b 1'ACKARD 

ANALYTICAL INSTRUMENTS 

Circle No. 20 on Readers' Service Card 
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This sleek, sophisticated new instru- The price is jusf $850, complete For h.igh precision pH metering, 
ment is a phenomenal value. It's the and we mean complete-because these features, and.mc.re.ma.e the. 
Brinkmann/Metrohm pH-102...the the price includes shock-resistant Brinkmann/Metrohm pH-IQI and 
first-and only-digital pH meter in combination electrode  stoinless pH-I 02 unique in their field. 
its price range that offers 0.001 steel rod with mounting hardware, For all the feds, please write: Brink-- 
pH / 0.1 mVsensitivity throughout the buffer solution and KCI,.mann' Instruments, Cantiague Road, 
full span of 0 toI4.H and --1 399 At $650, model 'pH.-1.1, delivers. N.Y, 11590. 
to 4-I 399 mV. the same outstanding feature.with In.Oa.na.da.50.Ga.laxy Boulevard, 

0,01 p11 and 1.0 mY sensitivity. The Rexdal' (Toronto), Ontario. 
lvxury look and luxury features are 
standard equipment in both models: '. 

* Stable, all solid-state circuitry with 
built-in BOO and recorder output. 
* Large, easy-to-use controls for 
temperature compensation, function, 
range and slope integration 
 All-digital readout. 
* Automatic' tem eroture c 

p 

pHantuffc 

"'/' 



When money Is tight- 

look for the extra value 
you get from the Zeiss Chromatogram 
Spectrophotometer for TLC... 

It can be converted easily to 
the universal PMQ II Spectrophotometer 
by the addition of units costing only $726. 
2 Instruments for just a little more 
than the price of 1. 

Just because funds are hard to come by is than any other instrument, but also paper spectrophotometer, and have two great no reason not to have the best And the chromatograms, electrophoresis strips and instruments for little more than the price of 
Zeiss TLC Spectrophotometer is the best. It film negatives. Provision is also made to one The arithmetic is simple, and it all adds 
offers accuracy and sensitivity significantly measure gel discs and slabs, and to attach up in your favor 
better than you can find elsewhere. A dem- the recorder of your choice. For complete data or to arrange a dem- 
onstration will prove it, and we'll be glad to Moreover, because it operates by direct onstration, write Carl Zeiss Inc 444 Fifth arrange one for you. But right now we'd like examination in the UV range, it eliminates Avenue, New York, N Y 10018 to emphasize its versatility the versatility the need for staining. Resolution is infinitely Nationwide service 
that gives it extra value in these cost- high. And you have a choice of continuously 
conscious times. variable round and rectangular apertures 

First, over a wavelength range of 200- But that only begins the story of its versa 
2500 nm this spectrophotometer measures tility. Chapter 2 starts with our picture cap ALULU 
chromatographic separations by transmis- tion-please read it. With that slight extra 
sion, reflectance or fluorescence And not investment, you'll reward yourself with the THE GREAT NAME lN OPTICS 
only can it accommodate larger TLC plates world's most reliable and accurate universal 

I-I 
ATLANTA BOSTON CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST LOUIS, SAN FRANCISCO, SEATTLE WASHINGTON D. C. 
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Ornithonyssus bacoti, taken with Zeiss Photomicroscope II total magnification 1000)( no preparation (A) Transmitted Phase Contrast; 
(B&C) Nomarski Interference Contrast in two different focal planes. Notice the 3-dimensional effect. 

You do it with Nomarski differential in- Those who study stained material How to m ake terference microscopy, a versatile will find the amplitude-contrast feature 
phase- and amplitude-contrast system of the Nomarski system very useful for 

an which vastly improves images both of bringing out weakly stained, minute unstained living cells and fixed and details with improved resolution. 

of life, stained preparations of cells or tissues. The world's best Nomarski 
Like the phase-contrast and image ence equipment is available from Zeiss 

duplication interferente microscopes, for Standard RA, WL and Universal 
the Nomarski system generates con- Microscopes and for the camera micro- 
trast optically by interference of light scopes, Photomicroscope II and 
waves traversing slightly different opti- Ultraphot. For complete details on 
cal paths. What sets the Nomarski Nomarski interference microscopy and 
system apart is that differential inter- equipment write Carl Zeiss, Inc., 444 
ference produces an "optically shadow- Fifth Avenue, New York, N.Y. 10018. 
cast" image relatively free from 
disturbance from out-of-focus details. Nationwide Service. 
Because contrast is developed only in 
a very thin depth of field (as little as 
0.2 gin), it is possible to make "optical 
sections" for detailed non-destructive 
analysis of living material. 3 D IK E 

Easy to set up and easy to operate, 
Zeiss Nomarski equipment gives you a THE GREAT NAME IN OPTICS 
high-aperture, low-glare instrument _____________ 
capable of utilizing the full theoretical 
resolving power of the outstanding 
Zeiss Planachromat lenses. There is no 
other system like it. 

ATLANTA, BOSTON, cHicAGo, coLuMBus, DENVER, HOUSToN, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON D.C.. 
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For teaching some Many of the ideas come from the things, an analog 2000 science and engineering 
educators who use our computers. 

computer is a natural. Such 
as describing non-linear behavior Digital readout and a dual select  4 
in dynamic physical systems. We system allows you to control the 
just made it more natural with monitoring of any two variables 
MINIACT.M., our new educational simultaneously. Without ___ 
analog computer. re-programming. Write or call Electronic Associates, 
To begin with, you get handsome Inc., 185 Monmouth Parkway, 
design . .. and controls that make W. Long Branch, New Jersey 07764. 
small-scale analog programming ' ' f ' Phone: 201-229-1100; in U.K.: 
easy. No component patching Victoria Road, Burgess Hill, Sussex; 
required.., you select a ' in Europe: 116 rue des Palais, 
mathematical function... you push Brussels; in Canada: 6427 Northam 
a button, and you're in business. Drive, Malton, Ontario. 
You get twelve selections - 

convert a summer to an integrator 
... or a multiplier to a divider... 
or a summer to track-store, or vice Overload features reduce 
versa. All instantly selectable with troubleshooting time. An overload with logic, 
a push-button switch. alarm with indicator lights, for one. 

A logic HOLD control which can 
It's desktop size. It offers operating be programmed to freeze all 
convenience you expect to find integrators for easy location of 
in bigger, more expensive machines. overload. And overload store for 

transient overloads without stopping 
the program solution. 

You get smaller, removable program  ''' ' ' 

panels, labeled with universal math 
programming symbols. Inputs and 
outputs are color-coded. This 
allows fast, easy, programming. 
Logic expansion module, too. 
There is more to our new computer 
than we can show here. For more 
information, we have a new 
brochure. Yours for the asking. 

education systems 



Today. It's still Jeolco accomplishments vs. competition's good intentions. D Everyone knows 
a full range of accessories makes a good scanning electron microscope an even more valuable investment. LI 
Provided the accessories are really available. LII Jeolco's are. LI Take our JSM-U3. As you read this ad, 37% of 
all U3 owners have added our energy dispersive x-ray analyzers. 75% are using our TV scan. 10% are now heat- 
ing specimens under test to 45Q0 or 110000. 10% can apply stress to 10 kg or 200 kg. 25% are using a transmitted 
electron detector. LI And all enjoy the extraordinary reliability, 100 angstrom guaranteed resolution, universal 
goniometer stage, state-of-the-art 2 lens optical system, and automatic vacuum control that are proven U3 
features. LI To find out more about the ways Jeolco accessories make your investment more productive, visit one 
of our demonstration centers and give the JSM-U3 a good workout yourself. Or just watch one of the TV tapes we've 
prepared on our dynamic accessories. LI Either way, you'll discover there's more to Jeolco than promises, prom- 
ises. LI Jeolco delivers. LI Jeolco (U.S.A.) Inc., 477 Riverside Ave., Medford, Mass. 02155, Tel (617) 396-6021. 

the7O's 
New self-maintaining into 

focus. 
column now permits routine 
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The new EQ B-20A High Speed Six heads, including two swing- * lsopycnically banding or 
Refrigerated Centrifuge is a ing buckets, zonal rotors, most pelleting of subcellular particles, 
versatile, general purpose ultracentrifuge angle rotors, and bacterial and whole cells. 
research instrument designed a broad selection of acces- Zonal Centrifugation: lEO's 
for broad applications in sories make the lEO B-20A ideal line of zonal rotors broaden the 
medical, industrial and research for separation of whole cells, B-20A's capabilities and facili-- 
laboratories. It offers the med i- -nuclei, mitochondria, lysosomes tate entirely new standards in 
cal and research community and other cellular organelles. techniques, precision and over-- 
large volume and high resolu- -Gravities to 45,500 xg. Maximum all centrifu e efficienc revi- 
tion capabilities at speeds from volume is 1,500 ml (6x250). ously g y  impossible with a 20,000 
1,000 to 20,000 rpm, and has Applications: Differential sepa- rpm machine. With zonal 'rotors, 
a complete selection of acces- ration of mitochondria, lyso- the B-20A can process sample 
sories designed to meet the somes, other cellular organelles volumes from 10 ml to over 
most exacting requirements of and membranes* Centrifugal 100 ml using density gradient 
speed, gravity and volume. filtrations* Precipitate proteins techniques, and up to 800 ml in 

* Clarification of particulate many isopycnic applications. 
suspensions* Concentration, Some examples: The 8-29 
purification and separation of zonal rotor can process up to 
micro particles from ribosomes 2,000 mg of ribosomes in a 

M to whole cells * Latex particle single run* Separation of micro-- 
THE 20,000 HP studies* Density gradient dna and nuclei can be obtained 

size and density distribution somes, lysosomes, mitochon- 
F of small volume prepa- -in one run with the smaller vol- 

rations using horizontal heads ume 8-30 rotor * The Z-1 5 rotor, 
SUPERCENTHI FOG aCrOmOlecLIlar 

eM 
Is There Anything It Can't Do "'  '"""""""" allows particle separations for most cell 

systems to be completed in less 
than four hours * A continuous 
flow insert together with the 
Z 15 can beusedforisopycnic 
banding and pelleting, and will 
concentrate up to 75 liters of 

bacteria (one micron 
diameter) culture in an 

.  eight hour day. The cells Y '/W canbesuspendedina 
'i'. 

.. gradient to insure their 
survival during the 
separation and may 
be recovered con- 
centrated in less than 
100 ml of gradient 
media. 
The B-20A is backed 
by lEO's more than 
70 years of experience 
in the centrifuge field, 
and years of use in 
hundreds of labora- 

tories around the world. 
If you want to know 
more about this versa-- 
tile 20,000 rpm cen- 
trifuge that does almost 
anything, write Dept. 
B-20A, International 
Equipment Co., 
300 Second Avenue, 
Needham Heights, 
Mass. 02194. 
Or see your lEO dealer. 

iNTERNATIONAL 

A DIVISION OF DAMON 



Capacious chamber 

The Ultrascan SEM 
is extraordinarily receptIve 
to your Ideas for specimen analysis. 
Three 51/2" diameter doors. Four 1 /8" corner ports. And a 9" port on the bottom.  

Four electrical feedthroughs. One each on the front and right-hand doors. And two on 
the bottom: high-voltage and low-voltage. 

All providing access to a specimen chamber big enough to accommodate  
your wildest instrumentation dreams: 9" diameter by 8" high. 

We assume that when you buy an ultrascan you're going to use it 
for more than just routine scanning microscopy. Otherwise you 
could get by without our ion-clean 10-8 torr vacuum system and 
outsize, accessible chamber. ' 

So we've done everything we can to make the ultrascan the 
most powerful tool available for microanalytical research. We can 
provide it with an Auger spectroscopy system for elemental " 

analysis of the first few atomic layers of the specimen surface. 
And an x-ray spectrometer for bulk analysis. And detectors for a 
multitude of other operating modes. And more. f'; 

The heptaxial isofocal stage 
One of the most interesting facets of the scanning electron 
microscope is its ability to photograph stereo pairs. A great deal / ' 

of quantitative topographical information can be acquired from ' / ' 

these photographs that is simply not available by any other means. 
To enhance the ultrascan's capability in this area, we've 

designed a new stage. It has seven axes of translation: X, Y, Z, 
tilt, rotate, flip, and an X-translation in the flip stage. 

Flip allows you to preselect 
a tilt in the Y-direction up 

/ 
tO ?10 without 
affecting the 
specimen position 
(hence, isofocal). When 
you want to take a 
stereo pair, you just rotate the ' "" '/"' ''>4' 

Flip knob and fire away. You know the precise angle of 
tilt, for computational purposes, and it's reproducible for 
comparative studies. 

Our accessible specimen chamber and more versatile stage are 
two small but important ways we help you get more out of your 
ultrascan. For complete details, call or write us. The ultrascan 
Company, 18530 South Miles Parkway, Cleveland, Ohio 44128. / " 

Telephone: (216) 663-5006. 

ultrAscan 

4991 
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The Wang 700 system can And when you need the output of the 700 on paper, 

 X1 X XA knock out the kind of repeti- you'll find it willing and able. There are two print- 
-3 z  tive statistical data that out units available - an output writer and a 

2. 10 usually knocks you out. graphic plotter with alpha-numeric printing. 
 3 4 1! Imagine the freedom you Let the Wang 700 system, the most powerful desk- 

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

one, two, or three way For information on the Wang 700 system, call 
analysis of variance; Mr. Courtney collect (617) 851-7211. Wang Labora- 
linear regression analysis; tories, Inc., Dept. 5--12, 836 North Street, 
least square fit-power Tewksbury, Massachusetts 01876. 

curve - exponential- hyperbolic; 
multiple linear regression analysis; 
nth order regression analysis. 

Not only are these functions and many more avail-- Take the drudgery 
able at the touch of a key, but the 700 system even 

types out its own operating instructions. out of m ultiple 
If you have a way of solving problems that's unique, 
the Wang 700 will go right along with you. All you ruie5sion analysis. 
do is snap in a simple magnetic tape cassette and 
record your own program on it. You can also buy "VISIT OUR BOOTH AT THE AAAS SHOW, CHICAGO DEC. 26.30." 

pre-programmed cassettes from us. 

00,, 0 .000 0OOCOOOO 005 o ,hoM,, bOO). . . b(,,)  

0.000 -'0.000 2.000 *,0O0 '00,,0 

2.000 0.000 2.000 0.000 00.000 
0.002 0.000 '0.000 4.000 00.000 
0.000 0.000 0.000 '0.000 0.000 

-0.000 2000 '0.000 .00.000 

5.000 - 0,000 00. .,0 ,,..p0o 
00.000 - soOO)o(0021 

.000 . SOOb,220 
0.000-S o23041 

00.0000 - oo00j,00000 
00.0020 - 0001o0022 

9 

0 .0 0 ' ' 0. . ' ' ' ' ,. ' ' 0 



NASA's space program has had more heard a word from the staff of the 
publicized federal financing, but its Plant Science Laboratories Westing 
"giant leap for mankind" has produced made it clear that the committee was 
data no one could derive from the going all out to prevent the use of 
earth's thin crust, which is almost cer- herbicides in vietnam. Later on, during 
tainly related to the moon's composition the briefing, he was very disappointed 
and age. to learn that the military was not em- 

I suppose that a geologist can be ploying paraquat in Vietnam since that 
excused for his ignorance of parts of would have made his job (of proving 
the universe other than Planet Earth, that the United States was poisoning 
such as the asteroids and comets that Vietnam) a lot easier. 1' he 
may have formed craters, mascons, and Sometime after that encounter, I 
lunar maria, or the solar wind and read a report prepared by A. H. 
geocorona that can be observed best westing, B. W. Pfeiffer, J. Lavorel, 
from the moon, or the globules in in- and L. Matasso entitled "Report on 
terstellar material that we astronomers Herbicidal Damage by the United States 
think may be forming other planetary in Southeastern Cambodia" (1). The 
systems, or the intergalactic material report, dated 31 December 1969, was 
that may be detected by the Apollo based upon 4 days of "intensive field 
lunar surface camera experiment. If investigation" from 25 to 29 Decem- 
he wants to understand Preston Cloud's ber. Their trip was within the areas 
editorial (18 Sept., p. 1159), he can get bordering Vietnam, in particular the 
some help from the book Origin of the Parrot's Beak and Fishhook regions 

Pern,anent Solar System (Macmillan, New York, which were the prime targets of attack 
1966), an elementary treatment edited by United States and South Vietnamese 
by the undersigned. forces in April-June 1970. They spent 

THORNTON PAGE their second and last days at Chup 
Department of Astronomy, and Mimot, respectively, where large 
Wesleyan Universtity, caches of military supplies and a vast 
Middletown, Connecticut 06457 underground military headquarters were 

discovered. One must remember that 
in December 1969 Prince Sihanouk 
had not yet admitted that North Viet- 

Vietnam: AAAS Herbicide Study namese forces occupied the Cambodian 
border areas despite 5 years of Amer-- 

Replacements Philip Boffey's account (2 Oct., p. 42) ican and South Vietnamese protests of the difficulties of the AAAS team against the Cambodian sanctuaries. 
investigating the effects of the military Then early in 1970 Sihanouk demanded 

NaN gene Beakers. use of herbicides in Vietnam is fine as that Hanoi remove the 45,000 to 
Unbreakable, non-wetting, far as it goes. . . . I was at the Plant 60,000 troops (the number varied) and 
and dripless... Science Laboratories, Fort Detrick, supplies they had stationed in his coun- 
all the way down. Maryland, when Arthur Westing, a try, and not very long after that Siha- 

Why buy replacement beakers that member of the AAAS investigating nouk was in exile and the Royal Gov- 
will just break again? Specify the team, appeared on 8 April to receive eminent of Cambodia (now a republic) 
permanent replacements-unbreakable a briefing on the activities of the lab- went to war against the North Vietna- 
NaIgene... the original dripless oratories. His opening comment, made mese. It appears that Cambodia, for 5 
beakers. Available in a wide range before 15 to 20 members of the lab- years at least, was indeed a very vital 
of sizes and materials. oratory, was "I am the enemy." Matters sanctuary for the Communists, provid- 
TPX: Transparent. Excellent heat and got worse as he went on to explain that ing them xvith a supply and headquar- 
chemical resistance. 8 sizes, 30-1000 his mission for the AAAS was to assess ters complex from which they 'could 
ml. (Cat. #1203) damage done by herbicides. when mount offensive actions in the provinces 
Teflon* FEP: Indestructible, autoclav- asked whether he thought that all in the southern part of South Vietnam. 
able by any method, unaffected by 
virtually any chemical. 8 sizes, 30-1 000 changes caused by herbicides should be It is no wonder then that some of the 
ml. (Cat. #1500) classified as damaging, he replied that most intensive defoliation missions were 
Polypropylene: Translucent, economi- he hadn't thought about possible bene- on the heavily forested border in an 
cal. 10 sizes, 30-4000 ml. (Cat. #1201) ficial effects. He stated that his com- attempt to create a zone where aerial, 
Order from your Laboratory Supply mittee's function was not to balance if not ground, reconnaissance was facil- 
Dealer. Ask for our catalog or write benefits, such as the prevention of am- itated. 
Dept. 2124, Nalgene Labware Division, bush or the detection of enemy supplies Against this background the conclud- 
Rochester, N. Y. 14602. in transit, against the deficits, such as ing remarks from the report by Westing 

'DuPoni Registered Trademark the incursion of bamboo; the committee et al. make interesting reading: "V/e 
Naleene?Lhibware ... better all the time. would not, in short, consider the fact feel particularly grieved about the in-- 

Akin IGE that there was a war 'being fought nor numerable direct and indirect losses 
that herbicides were probably the least suffered by the innocent local populace. 

' SYBRON CORPORATION __________________________________ lethal weapons in use. Before he had The extent of these losses can never be 
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EXPAND YOUR CAPABILITIES B CKMAN CAN HELP. 

In selective ion and pH, 
Beckman more than measures up! 

When you need precise pH or selective Accessories and Supplies As the leader 
ion determinations, you can rely on in pH instrumentation for more than 35 
Beckman for your complete measuring years, Beckman offers a complete 
system. From pH meters and supplies to selection of pH meter accessories and 
technical assistance and service, special assemblies. In addition, you can 
Beckman's total capability makes the choose from the broadest line of buffers, 
difference. standards, solutions, and other supplies 
pH Meters Four expanded scale pH for pH and selective ion measurements. 
meter models for selective ion and Technical Support When you have a '  

precise pH investigations: the Research, technical problem or encounter an 
the Digital, the Expandomatic? SS2, unusual application, you can count on 
and the new centuryTM 55--1. All offer Beckman's experienced staff for expert 
research-grade performance and let YOU assistance. 
choose the sensitivity and convenience Service We maintain a nationwide 
features you need. . network of offices to give you prompt, 
Electrodes 17 SelectIon? selective ion efficient service on any Beckman 
electrodes and more than 100 standard product. 
pH electrodes to meet your most 
demanding and varied needs. Each For more information on Beckman's total J / 
electrode is designed and manufactured capability in pH and selective ion 
to give you unequalled quality and measurements, call your local Beckman ________________ 

reliability. All are ready for immediate office or write for Data File 21, U.f.3iiFTU STRUMENTS INC 

shipment on receipt of your purchase Beckman Instruments, Inc., 2500 Harbor 
order. . Boulevard, Fullerton, california 92634. ' HELPING SCIENCE AND INDUSTRY IMPROVE THE QUALITY OF LIFE 

iNTE9NATIONALSURSIDIARIES, AMSTERDAM; CAPETOWN; GENEVA; DLENROT)IES, SCOTLAND; LONDON; MESICOCITY; MUNICH; PAOIS,STOCKHOLM,TOKTO VIENNA 

4 DECEMBER 1970 Circle Na. 19 an Readers' Service Card 1035 



ROLE OF CYCLIC AMP determined satisfactorily and will never advancement of science, should be compensated adequately. We have sider appointments to this study team. 

IN CELL FUNCTION seen at first hand how particularly dras- One last word about the AAAS study 
Editors: P. Greengard and E. Costa tic this type of military action is for on 'herbicides in Vietnam: the full re- 
On the Development and Properties of the Brain people whose very existence is so close- port of the dozens of experts who' at- 
Adenyl Cyclase System-G. A. Robison, M. .i. ly tied to the land. Cambodia is a small tended a special conference at Woods 
Schmidt and E. W. Sutherland / Synthesis and 
Degradation of Cyclic 3',5'-Adenosine Monophos. nation attempting to remain neutral be- Hole last June should have been pub-- 
phate in Frog Erythrocytes-O. M. Rosen et al. / 
Cyclic Nucleotide Phosphodiesterase - w. y tween East and West and to remain at lished in toto in Science so that all of 
Cheung / A Role of Cyclic Nucleotides in Brain 
Metabolism-N. D. Goldberg et al. / The Measure- peace with its neighbors despite enor- us could have evaluated the advice 
ment of Cyclic Nucleotides by Radioimmunoassay- mous external pressures from all quar- they gave. 
A. L. Steiner, C. W. Parker and D. M. Kipnis / 
Factors Influencing the Accumulation of Cyciic ters. We cannot understand and we Ro M. SACHS 
AMP in Brain Tissue-T. W. Rail and A. Sattin / 
Effect of Membrane Depolarization and Biogenic cannot condone the violations of Cam- Department of Environmental 
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in the Control of Glycogenolysis-D. A. Walsh, 
E. G. Krebs, et al. / On the Mechanism of Action Cambodians and Europeans living along AAAS to its ad hoc herbicide commit-- 
of Cyclic AMP-P. Greengard and J. F. Kuo / 
Phosphorylation of Histones in Viva under the Con- the 'border suggest any such activity." tee limited this group to an assessment 
tral of Cyclic AMP and Hormones-T. A. Langan / Westing and Pfeiffer 'have writ- of the biological effects of the herbi- 
Cyclic AMP and Nerve Function-B. McL. Brecken- may 
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and A. L. Goldberg / Possible Cyclic AMP-Medi- could have, and should have, gone to suggesting that only potentially adverse 
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Cells: Combined Structural, Physiological, and other authorities to find out just what effects would be looked into, although 
Pharmacological Analyses-B. J. Hoffer, G. R. Sig- 
gins and F. E. Bloom / Behavioral and Vegetative was going on militarily at Chup and it was largely because of a concern 
Effects Produced by Dibutyryl Cyclic AMP Iniected 
into Different Areas of the Brain-G. L. Gessa, Mimot. They wrote a beautiful prop- over the possibility of such effects that 
G. Krishna, J. Fain, A. Tagliamonte and B. B. 
Bradie I index. Cloth, 386 pages, $15.95 (1970) aganda piece-regardless of their in- the committee was established in the 

tentions and the ultimate value of their first place. He is absolutely wrong in 
AMPHETAMINES 

report in assessing 2,4-D and 2,4,5-T claiming that I portrayed the committee 
AND RELATED damage to rubber plantations-for the as being intent on "going all out to pre- 

Communists. At least one other report vent the use of herbicides in Vietnam." 
COMPOUNDS on herbicide damage in Cambodia had Rather the committee is and always has 
Editors: E. Costa and S. Garattini already been prepared without such been committed to determining how 
In its 58 chapters, 976 pages, and lengthy subiect propagandistic overtones. . . . best to study objectively the ecologi- 

,1yauthor indexes, this book is a definitive, Boffey stated that the AAAS study cal and public health consequences campendium information an the ampheta. 
mines. SECTIONS: 1. Structure-Activity Relation- team "has been denied access to in- of the military use of herbicides 
ships of Amphetamines and Halogenated Ampheta- 
mines. 2. Distribution and Metabolism. 3. inter, formation that is important to the suc- [Science 167, 37 (1970); AAAS Bull. 
action with Biogenic Amines. 4. Physiological Sig. 
nificance of the Interaction with Biogenic Amines. cess of the study." We should not ex- 15, No. 3, 7 (1970)1. My obviously 
5. Effects on the Cardiovascular System. 6. Effects 
on Food intake and Lipid Metabolism. 7. Effects pect the military or any other govern- inept attempts at 'humor singled out by 
on the CNS: Experimental. 8. Effects on the CNS: 
Clinical. Cloth, $32.50 (1970) mental agencies to cooperate with all Sachs were intended to break the ice 
"Contains a mother lade of information on the individuals 'simply because the AAAS with a group that was in small part 
amphetamines . . ."-METABOLiSM. 

TO has appointed them to a committee. hostile to my visit. The subsequent A N INTRODUCTION 
The team should 'collectively and mdi- cordial cooperation, assistance, and ad-- 

PSYCHOPHARMACOLOGY vidually meet standards required of vice that I have continued to receive 
Editors: R. H. ReCh and K. E. Moore other government employees who have from the senior scientific personnel at 

access to confidential information. An Fort Detrick suggest to me that they 
This new text is organized around first principles 
of biochemistry, pharmacology, physiology and individual's past performance could de- did not share Sach's interpretation of 
psychology, and effectively bridges the span be- . report of the herbicide 
tween the theoretical and experimental aspects of termine that he was a risk. The miii- my remarks. A 
the subiect and its important clinical applications. roadbl 
CHAPTERS: 1. Some Fundamentals of Pharmacology tary ock" to which Boffey refers committee will be presented at the an-- 
and Psychology. 2. Essentials of Neuroanotamy Westing's creation, be- nual meeting of the AAAS in Chicago and Neurophysiology. 3. Biochemical Correlates of may have ueen the Behavioral Effects of Drugs. 4. The Limbic gun months earlier. The AAAS board on 29 December and is to 'be published 
System and Its Pharmacalagical Aspects. 5. Elec. 
trophysiological Correlates of the Action of Drugs appointed Matthew Meselson to head shortly thereafter. 
on the Brain. 6. Agents Affecting Learning and 
Retention of Conditioned Behavior. 7. Animal Test- the study team and Westing was his I shall not comment on Sachs's 
ing and Screening Procedures in Evaluating Psycho. 
tropic Drugs. 8. Drug Therapy of Mental illness: first appointee. Nothing in Westing's lengthy critique of the report of my 
Tranquilizers and Other Depressant Drugs. 9. trip (which predates my 
Drug Therapy of Mental Illness: Treatment of behavior at Fort Detrick or in ins .amuouian 
Psychiatric Depression. Index. Cloth, 352 pages, prior writings on the use of herbicides association with the AAAS committee). $9.75 (1970) 

At your bookseller, or directly from in Vietnam suggests that he meets the It is in the open literature and can be 
the publisher minimum standards for objectivity and judged by anyone. A fuller account will 

dispassionate concern for the truth appear in Chemical Warfare in Indo- 
RAVEN PRESS which is the sine qua non for scientific china, to be published by the Macmillan 
15 West 84th St., NeW York CiW 10024 inquiry. The AAAS, to maintain its Free Press, in early 1971. For further 
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the military use of herbicides, Sachs 
article of mine in the Friends Journal Why doesn't somebody design an 
and others are referred to another brief 
16, 193 (1970). It should be obvious, inverted microscope specifically for 
however, that my personal political and 
moral views are separate from and ir -u and " '''  

relevant to the AAAS study. tissue dulLUre oiiier uloiOglcai stuu1es 
ARTHUR H. WESTING 

Department of Biology, Windham 
College, Putney, Vermont 05346 

More Mislabeling-More Frustration 

Letters by Goldman (16 Jan.) and 
Prescott (12 June) concerned the in- 
creasing unreliability of labels on radio- 
active biochemical products, even those 
obtained from the more reputable sup-- 
pliers. Our recent experience indicates 
that the same complaint extends to the 
calibrated and certificated radioactive 
standard sources furnished by such 
"reputable suppliers." Not only do the 
standards differ widely, but there seems 
to be an increasing lack of understand- 
ing of the most fundamental definition 
of terms which at one time, at least, 
had been unequivocally defined. 

We recently undertook some experi- 
ments requiring the use of '4C. In order 
to properly interpret some preliminary 
results involving planchet counting, we 
borrowed from our colleagues two 14C 
reference disc sources obtained from 
different suppliers, each labeled as rep- 
resenting a specified number of micro- 
curies. Since the resulting calibrations 
differed by more than 50 percent, we 
inquiied of the suppliers as to the meth- 
od of preparation. The first supplier 
provided full details on construction, 
indicating appropriate correction fac- 
tors for absorption by the thin cover, 
and so forth. Repeated phone calls to 
the second supplier failed to uncover 
any details concerning our specific 
source, and provided conflicting stories 
concerning their 14C sources in general. 

Our attempt to purchase another re-- 
liable calibration standard proved dis- Somebody has.  the Wild M-40. 
astrous. Unlike the "weightless" sam- 
ples used by the first supplier, this third This is no modification. It's the newest, highest state of-the-art in 
supplier prepares his '4C sources by col- 
lecting 14C-labeled BaCO3 on filter pa- inverted microscope design and construction. In mechanical preci- 
per. He then calibrates the source and 
expresses the microcurie content "based sion. In optical quality. And in conveniences, operating speed and ease. 
upon emission rate and not contained 
activity." The first two standards It's the first of its kind, a typical Wild classic. Write for Booklet M-40. 
shipped by this third supplier differed 
by a factor of 100, neither was near - WILD I4EERBRUOG INSTRUMENTS, INC. 

the catalog microcurie value, and both *3' 
were more than a factor of 4 below WW H full PARMINODALE, NEW YORK 11735 in Canada: Wild of Canada Ltd. 
their respectively certified microcurie factory $ervlces 881 Lady Ellen Place, Ottawa 3, Ontario 
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see how. value by their own rather arbitrary defi- Ac  u rate ' nition. The third attempt to fill this or-- der produced a source which seemed  

to be high by just a factor of 2. A tel 

see thin t 3% flu, phone call to the supplier produced th 
information that the source had been -u "calibrated for 2w geometry" and that how aeep 
the listed microcurie value on the at our new tached certificate should be corrected to 

state. I must confess that had I see 

such a statement on the certificate I 

would not have known whether to mul 
g tiply or divide by 2 for 4's- geometry. is? I cannot help wondering what new 

theories have been reported in the lit 
erature based upon research results 

about which the authors were suffici 

ently naive to accept such "standards" I  <". 
at face value. I shudder to think of the 
possible consequences if a similar er-- 

roneous standard is sent to the radi- 

ology department of a hospital and is 

used to determine dosage of some ra- 

dioisotope delivered to a patient. HOLTER Precision 
A. BRoiDo 

USDA Forest Service, Roller 

1960 Addison Street, Pumps 

Berkeley, CalUornia 94701 A combination of small size, light weight, 
and precision flow rates makes the Series 

900 Holter pump a versatile answer to 
both laboratory and field applications. 
Fourteen models offer virtually non-pulsa- 
tile performance with variable flow rates 

Mutagens and Carcinogens from .33 cc/hr to 1300 cc/hr. Two sepa- 
rate channels permit two dissimilar fluids 

Although there is much public con- to be pumped simultaneously, at the 
same or different flow rates, depending cern for the genetic and cancer haz- -on pumping chamber selection. 

ards of a number of uncertain factors, unique design features in both portable 
little has been done to prevent the ig- -and non-portable models include:silicone 

- norant or inadvertent use of com- -pumping chambers which maintain ac-- 
pounds produced primarily for the in- curacy and elasticity for their full pump- 

ing life of up to 2000 hours; solid state 
duction of mutation and cancer. The circuitry for reliability; safety locking do-- 

majority of these agents can be pur- -vice to assure against accidental change 

chased from a number of supply hous- in flow rates. 

es without evidence of proper qualifi- -All pumps operate on 11 OV or 220V AC 
power. Portable models also feature a 

cation. Generally, neither the catalogs nickel cadmium battery which operates 
nor the labels on the containers carry up to 13 hours without recharging ... for 

'> information about the biological danger quick, easy set-up in field application. 
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Some can certainly be classified as high- ' 
ly dangerous, others as of medium ef-- 
fectiveness, while the rest can be 
grouped according to their lower ac- 
tivity. Maybe a simple color code on 
the container can provide sufficient 
warning. The label should provide in-- 
formation on volatility, solubility, and 
half-life under the conditions of treat- 
ments commonly used. Instructions for 
methods of safe disposal should also be 
included. None of these compounds 
should be shipped in single-walled glass 
containers, and efforts should be made 
to employ vessels which do not over- 
turn easily when opened. 

It takes months to reveal the con-- 
sequences of human contamination with 
carcinogens, and several generations are """'"' ""' 

needed for genetic damages to surface 
after exposure to mutagens in orga-- 
nisms with a breeding system similar to 
that of man. Since the majority of the 
research laboratories are associated with 
schools, the inexperienced, young, and 
most susceptible persons have the high-- 
est chance for dangerous exposure. 
Some of the hazards could be effec-- 
tively minimized by the adoption of 
the simple and inexpensive measures 
suggested here. 

No new legislative or governmental 
actions are needed; only the regula-- 
tions of the federal Food, Drug and 
Cosmetic Act should be extended to a 
number of old and new chemicals and 
perhaps expanded. The user institu- 
tions should adapt and adopt rules 
for handling carcinogens and mutagens 
similar to those in existence for radio-- 
active compounds.  

G. P. REDEI fl  
Department of Agronomy, 
University of Missouri, ... with the one-gallon Waring's exclusive cloverleaf shape, hydrodynam- 
Columbia 65201 ically designed for perfect blending action.., with a solid one-piece cover 

plus molded gasket for a perfect seal . . . and with our 3-speed, 1725-watt 
motor - you can grind, emulsify, disintegrate, homogenize, shred, blend, 

or mix with power to spare, and in seconds! 
Errors in Telegraphed Texts 

Waring's one-gallon container, cover, 
With respect to my summary of the and blending assembly are stainless 

work of Katz and his colleagues, in the steel, easy to clean and trouble free. LI Write 
issue of 23 October which contained There's a marvelous adapter that lets "" 

the article on the Nobel prizewinners you use the smallest container on a one- new catalog 
(p. 423), readers will recognize easily gallon motor base. __ and 
that Jos6 del Castillo's name came out There are explosion-proof models - - yourself. 
misspelled and that Merter Lectures are one-quart models, some with timers, 
really the Herter Lectures, but many some with 7-speed controls . .. and ac-- 
will not know that a quantum of acetyl- cessories from 12 ml "Mini Containers" 
choline probably contains something to ice crusher attachments. All are heavy mmiiiriiumi 
like 1 0 molecules rather than 104. u*EEEU 

A. R. MARTIN duty construction and warranted for one w w  
Department of Physiology, year of commercial use. waring Products Division 
University of Colorado Medical Waring Blendors are unique - no won- Dynamics corporation of America 
Center, Denver 80220 der we copyrighted the name! New Hartford, conn. 06057 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the Obsolescence 
presentation and discussion of important issues Educational 
related to the advancement of science, Including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material The obsolescence of education in rapidly developing fields of knowl- 
on which a consensus has been reached. Accord 
ingly, all articles published in Science-including edge has become about equal in rate to the obsolescence of an auto-- 
editorials, news and comment, and book reviews mobile. In 5 to 7 years it is due for a complete replacement. Conse-- 
--are signed and reflect the individual views of the 
authors and not official points of view adopted by quently, our times, to a degree generally quite unrecognized, demand a 
the AAAS or the institutions with which the authors major reconstitution of the educational process, which must become one 
are affiliated. 

Editorial Board of lifelong renewal. Perhaps a month out of every year, or 3 months 
1970 every third year, might be an acceptable new pattern. Indeed, instead 

GUSTAF 0. AsiRHaNsus RICHARD C. LEWoNTIN of cramming the educational years of life into adolescence and early 
FRED R. EGGAN ALFRED 0. C. NIER 

HARRY F. HARLOW FRANK W. PNAM maturity, a more efficient plan might be to interrupt education with 
MILTON HARRIS work periods after elementary school, high school, and college. In any 

1971 case, programs of continuing education for all professional people must 
THOMAS EISNER NEAL MILLER become mandatory, and the educational effort and expenditures must 
AMITAI ErzIaNI BRUCE MURRAY be expanded by at least a third to permit adequate retraining and 
EMIL HAURY JOHN R. PIERCE 
DANIEL KOSHLAND, JR. reeducation. 

Editorial Staff The obsolescence of education differs only in degree in the several 
Editor sciences, and even in the humanities.... I recently heard a distinguished 

PHILIP H. ABELSON historian, who had been in university administration for only 5 years, say 
WILLIAM BEVAN HANS NUSSBAIJM that his field had advanced so much in the interim that it would take 

Managing Editor: ROBERT .  him a year of concentrated study just to catch up with its development. In' spite of a very general recognition of these hard facts, little is done 
Assistant Editors: ELLEN E. MURPHY, JOHN E. to alter our pattern of education to cope with them. Physicians continue RINGLE 

to practice medicine, although 50 years have elapsed since their youthful 
Assistant to the Editor: NANCY TEIMOURIAN preparation.' Dentists do the same. Lawyers and engineers live comfort- 
News Editor: DANIEL S. GREENBERG ably on their antiquated stock in trade. Teachers slide steadily downhill 
Foreign Editor: JOHN WALSH 'through failure to grasp new developments in their own subjects. Perhaps 
News and Comment: LUSHER . CARTER, PHILIP M. worse is the virtually universal ignorance, on the part of educated men BOFFEY, CONSTANCE HOLDEN, ROBERT 1. BAZELL, and women, of any advancement of knowledge outside their own profes- SCHEERAINE MACK sional specialties. Surely we need a complete and thoroughgoing change 
Research Topics: ALLEN L. HAMMOND in attitude 'toward "adult education," a careful planning of programs 
Book Reviews: SYLvIA EBERHART, KATHERINE Lsv- -and courses appropriately designed for the intelligent adult who has 

INOSTON, ANN BARKDOLL become out of touch with his new world, and a mandatory, cyclic 
Cover Editor: GRAYCE FINGER renewal of training for the professional specialist. 
Editorial Assistants: JOANNE BELK, ISABELLA The cry of the student throughout the 

land 

is 

for 

"relevance" 

in 

the 

BOuLDIN, ELEANORE BUTz, COREINE HARms, OLIVER curriculum. What does he mean? Change has become the major feature HEATWOLE, ANNE HOLDSWORTH, ELEANOR JOHNSON 
MARSHALL KATHAN, MARGARET LLOYD, DANIEL RABOv- of human civilization, driven by an increasingly rapid development of SKY, PATRICIA RowE, LEAH RYAN, LOIS SCHMI?-r, enormous powers to modify and control raw nature; and the advance of BARBARA SHEFFER, RICHARD SOMMER, YA LI SWIGART, science is the principal factor in this technological revolution. Education 
ALICE THEILE, MARIE WEaNER 

Membership Recruitment: LEONARD WSAY; Sub- must prepare each person to cope with changes that are unpredictable. scriptions: BEST SEEMUND; Addressing: THOMAS BAZAN As Heraclitus wisely said, "No man steps into the same river twice." 
The river flows, and the man ages. All is change. Yet the life of an 

Advertising Staff ancient Greek was not so different from the life of Thomas Jefferson as 
Director Production Manager 
EARL J. SCHERAGO BONNIE SEMEL Jefferson's life is from ours today. The content of the curriculum 

Advertising Sales Manager: RICHARD L. CHARLES should therefore embrace both the timely and the timeless, for top- 
Sales: NEW YORK, N.Y. 10036: Robert S. Bugbee, ical and social relevance and timeless natural law alike deepen our per- 11 W. 42 St. (212-PE-6-i858); SCOTCH PLAINS, NJ. spective and assist us to adapt ourselves to altered circumstances. Un- 
07076: C. Richard Calls, 12 Unansi Lane (201.889- 
4873); MEDPIELD, MAss. 02052: Richard M. Ezequelle, fortunately, the timely and the timeless are both often displaced by the 
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The best way to 
measure pH? 
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It all 
depends on 
how you look at it. 

Perhaps you place portability first right angle. With buffer adjust, Karl Fischer reading may be your idea of perfection. 
in a pH meter. Look no further than our polarizing output, manual or optional auto- Realized in our Model NX. Big, bright, lu- 

Model PBL, with its rugged case, taut- matic temperature compensation, recorder minescent numerals. No more parallax 

band meter, solid-state circuitry. Reads output. The LS, priced at $355. errors or interpolations. Readable to four 

accurately to ?0.1 pH. Battery-operated, You might be looking for accuracy significant figures (the decimal point is 
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AAAS ANNUAL MEETING 26-31 December 1970, Chicago 

Registration badges will be required for admission to all sessions, S except for a few special programs to which the public will be invited. 

ADVANCE REGISTRATION FORM 

Mail to: American Association for the Advancement of Science, Dept. R, 

1515 Massachusetts Ave., NW, Washington, D.C. 20005 
LII Enclosed is $10 Registration Fee (Program and Convention Badge) 

LIII Enclosed is $15 Registration Fee (including spouse) (Program and Convention Badges) 

LII Enclosed is $5 Student Registration Fee (16 years and older) (Program and Convention Badge) 

LI Enclosed is $5 for the Program only AAAS Member  Nonmember LI 
(Mailing date of Program and Badge-i December) 

NAME 
(Last) (First) (Middle Initial) 

MULTIPLE REGISTRATION: _______________________________________________________ 

(List full name for spouse and each student.) 

HOME ADDRESS: ___________________________________________________________ 

[For receipt of Program and Badge(s)] (Street) (City/State) (Zip Code) 

INSTITUTION OR 
COMPANY AFFILIATION: ______________________________________________________ 

(City) (State) (Zip Code) 

CONVENTION ADDRESS: ______________________________________________________ 

Office and Session Locations 

Conrad Hilton: AAAS Headquarters Office; AAAS Registration Desk; AAAS Lecture Aides; AAAS Television Room; 
AAAS Press Headquarters; AAAS Council Meeting; AAAS Exposition of Science and Industry; AAAS Commission and 
Committee Symposia (Commission on Science Education); AAAS General Science Symposia ("Mood, Behavior and Drugs"; 
"Man's Impact on the Global Environment"; The Teaching of Science"; "Techniques and Status of Modern Parapsychology"; 
"Is there a Generation Gap in Science?"); AAAS Sections-A--Mathematics; C-Chemistry; FG-Biological Sciences; H- 
Anthropology; I-Psychology; N-Medical Sciences; Nd-Dentistry; Q-Education; American Society of Zoologists Office; Sigma 
Delta Epsilon Office. 

Sheraton-Blackstone: AAAS Invited Lectures (RESA Annual Address and Panel Discussion); AAAS Committee on Coun- 
cii Affairs (Open Hearing); AAAS General Science Symposia ("Science and the Federal Government-1970"; "Science and 
Man: Values and Expectations"; "Crime, Violence, and Social Control"; "Contributions of U.S. Minority Groups to the 
Development of Science"; "Women in Science"); AAAS Sections-H--Anthropology; K-Social and Economic Sciences; 
L-History and Philosophy of Science; P-Industrial Sciences; T-Information and Communication; U-Statistics. 

Pick-Congress: AAAS Invited Lectures (Special Lecture; Distinguished Lecture; Sigma Xi-Phi Beta Kappa Lecture); 
AAAS Science Film Theatre; AAAS Film Lectures; AAA S Commission and Committee Symposia (Commission on Popu-- 
lation and Reproduction Control; Committee on Arid Lands; Committee on Environmental Alteration); AAAS General 
Science Symposia ("Public Policy for the Environment"; "Large-Scale Use of Defoliants"; "Scientific Organizations, War- 
Peace Issues, and the Public Policy Process"); AAAS Sections-B-Physics; D--Astronomy; E-Geology and Geography; FG-- 
Biological Sciences; K-Social and Economic Sciences; M- -Engineering; Np-Pharmaceutical Sciences; 0-Agriculture; Q--Edu-- 
cation; W-Atmospheric and Hydrospheric Sciences; Society for General Systems Research Office. 

Field Museum of Natural History: AAAS Invited Lectures (Address of the Retiring AAAS President and following Recep- 
tion; Frontiers of Science Lecture). 

Adler Planetarium: AAAS Section D--Astronomy ("On Teaching Astronomy"). 

University of Iflinois Medical Center: Alpha Epsilon Delta. 

Essex Inn: Beta Beta Beta-Biennial National Meeting; Association of Academies of Science; American Junior Academy. 

Ascot House: Beta Beta Beta-Biennial National Meeting. 
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HOTEL RATES* 

(Per Day) 

The American Association for the Advancement of Science will hold its 1970 Annual Meeting in Chicago, Illinois, 26-31 

December. The AAAS registration desk will be located at the Conrad Hilton Hotel. The following hotels will be used for 

housing. 

HOTEL SINGLE DOUBLE TWIN SUITES 

1) Conrad Hilton $15 $21 $21 $55 and up 

720 South Michigan 17 23 23 

19 25 25 

2) Pick-Congress 15 21 21 45 and up 

520 South Michigan 17 23 23 

19 25 25 

3) Sheraton--Blackstonc 15 21 21 40 and up 
636 South Michigan 17 23 23 

19 25 25 

4) Essex Inn 15 21 21 45 and up 

800 South Michigan 17 23 23 

19 25 25 

*Illinois Room Tax, 6%; rates for suites: parlor plus one-, two-, three-bedrooms; $5.00-$8.00 additional charge for cots. 

HOTEL RESERVATIONS FORM 

Mail To: AAAS Housing Bureau, Chicago Convention Bureau, 332 South Michigan Ave., Chicago, Illinois 60604 

(Reservations received after 13 December cannot be assured.) 

CHOICE OF HOTEL: First________________ Second________________ Third________________ 

ROOM: LI Single LI Double LI Twin LI Suite Preferred rate $____________________________ 
NAME: 

(Individual requesting reservation) 

ADDRESS: 
(Street) (City and State) (Zip Code) 

Be sure to list definite ar-- 

ARRIVAL: Date . . a.m. p.m. rival and departure date 

and time. Hotel reserva- 

tions will be held only 
DEPARTURE: Date , _______a.m. p.m. until 6 p.m. unless other-- 

wise specified. 

Number in party sharing this room will be (list name and address of each person, including your own): 
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Hyland Immunology 

Prod ucti'. 
land announces the availability of two new antihuman 
urns -- IgO ( -chain specific) and IgE ( -chain speci- 

- both produced in goat. 1-lyland also provides for 
custom immunization of goats or rabbits with inves- 

ator-supplied antigen. 
so available is an 
tensive line of anti-- 
rums, fluorescent- 
njugated antiserums, 
MIJNO-PLATE 'it mu- ' 
diffusion plates and 

''v""' t kits for identification 
d quantitation of 

human serum proteins. 

  Pa of goat population at Hyla d 120-a re an at Murriets, Calif. 

Send Today 

for complete product lis 

HYLAND 3300 Hyiand Ave., costa Mesa, Caiif. 92626 
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Two papers by Bouix followed in this 
 session. The first one dealt with the 

- formal theory of integral equations in 
determining current distributions on 

for PLASTIC finite length antennas in homogeneous 
media. The second paper was concerned 

with the influence of a reflecting 'sur-- 
sa fe ty face on the field of a dipole in an other-- 

wise homogeneous media. The paper 

ro d u c t seemed rather classical, but it may pro- p S vide analytical insight. 
The final paper in this session, by 

G. Franceshetti, dealt with "The In- 
* fluence of Excitation Gap on Antenna This is one Performance." The main point of the 

paper was to establish the validity of 

of our quasi-state formulations in low-fre-- 
quency antenna radiation in conducting 
media. On the basis of the oral presen- products 
tation, it appeared that the actual anal-- 
ysis was only carried out for spherically 

we shaped antennas with azimuthal gaps. 
hope As expected on intuitive grounds, the 

you never use... static results are valid provided the 
antenna dimensions are reasonably 
small compared with the skin depth in 
the conductor. In principle, the results 
can be generalized 'to other geometries, 
but much additional work needs to be.. 
done. The experimental work described 
was carried out in a scaled model tank. 

I In the discussions, Wait emphasized the 
,,, importance of accounting for induced 

I polarization effects of metal--electrolyte 
interfaces. This can be particularly 
troublesome at audio frequencies. 

The session on transmission was sup- 
* posed to have been initiated by a paper 

entitled "Transmission of Radio-corre- 
EYE WASH SAFETY STATION lated Low Audio and Sub--audio Fre-- 

quency Signals 'through Sea Water." 
I The paper, with five authors, was with- Chromatronix Model 200 UV Photometer 

U& combines a linear absorbance range up Mug drawn for unknown reasons 'by the to 3.0 O.D. with very low noise and drift--- 
sponsor (U.S. Army, Fort Monmouth). less than .0004 OD. Measurements can 
The abstract indicated that transmission be made on any of ten absorbance ranges 

Yuu HAD experiments between shore and boat (from .01 OD. full scale to 5.12 O.D. full 
were carried out at a distance up to scale) or on a single 0 to 100% transmit.. tance scale. Recorder outputs of 1 my 
1.6 nautical miles. Apparently, 'correla- -and 10 my are supplemented by a 0 to I B ETTER tion of radio and conduction current ma output, which will drive low--cost gal-- 
signals was to be undertaken with a vanometric recorders. Two interchange-- 
view to improved range coverage, able plug--in flow cells are available: an 

HAYL IT "Surface Wave Propagation from 8--it I cell for micro-column analyses and 
a 32--id cell for monitoring preparative 

parations, density--gradient centrifuga-- 
DY VLF Arrays in Polar Seas" was the so 

title of a paper given by A. W. Biggs. tion and electrophoresis. This paper dealt mainly with mixed- -Free new technical bulletin. A technical 

CASE! path effects for ground-wave propaga- -bulletin describing the use of tion over high--latitude terrain which is tlve UV detectors in liquid chromatogra- 
semi-empiri- -phy is yours for the asking. Please ad-- highly inhomogeneous. The dress us at 2743 Ninth Street, Berkeley, 

See your local supply house. cal formulation of Millington was used California 94710. Phone (415) 841-7221. 

Send for NEW 84 page catalog 970. to estimate the gross nature of the 
For your FREE copy write Dept. E--12 expected field variation of coastlines 

between sea and arctic land. Surface 
BELART PRODUCTS wave effects in polar ice, and all the 

PEQUANNOCK, N. J. 07440 complicating factors such as brine con- -C H R 0 MAT R 0 N I X 
Circle No. 108 on Readers' Service Cord tent, pore volume, and surface rough- -CIrcle No. 118 on Readers' Service Card 
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ness, were also considered. The design 

of antenna arrays using up to five ele-- 

ments was described. The paper mdi-- 
cated that many unusual and perplex-- 

ing effects could be expected. 

The final paper in the session, pre- 

sented by R. Lindquist, was entitled 

"Some Results in Connection with a 

Search for Maximum Underwater LF/ I I 
VLF Coverage." This paper described I I I 
a simple method to determine fields in 

seawater (in the seas around Sweden) 

from a fixed VLF station on land. The 

distribution of salinity and the coast-- 

line geometry was considered in the 

analysis. The final results displayed the 

frequency and range dependence for a 

wide variety of cases. No new analytical 

approaches were needed, but the author 
demonstrated a deep understanding of 
the problem and a capability to adapt 

knownmethodstotheproblemathand. I * * 
ThesessiononVLF/ELFelectronic . I . . .1 . I .11.1 

noisecon'tainedagroupoffourpapers  - 

on naturally occurring signals in the ' .1 I .11 tell 

ELFrange. One, byH.L. Konig, dealt ii II S ' . . . . I . . 

with the mechanical and electrical de-- 

sign of magnetic and electric dipole . I 

receiving antennas. The results should 

be of considerable value to experiment-- 
ers and many practical hints in the con- 

struction andoperationwere generously  , , * 

supplied. The second paper, by G. Mat 

tern, dealt with a rather qualitative dis- -. I . . I . 

cussion of VLF radio noise during a sea ,, , I * 

voyage between Germany and Ecuador. 

The noise was recorded with a 500-hz 

to 5-khz bandpass receiver using, ap- -* I . . . . . 

parently, a vertical whip antenna. It was 

concluded that, for below 400N lati-- 

tude, the principal contribution to the 

noise was lightning discharges in Afri-- 

can and South American storms. The 

third paper, by E. Selzer, dealt in a 

very general fashion with the problems 

of doing EM noise studies at great 

depths in the ocean and in freshwater . . .1.1 I . . . . I . II 

lakes. Manyintriguing aspects, such as I I I I I II I 

hydromagnetic propagation and ocean . . I . I . I . I I I 1 ''' 

bottom noise, were briefly mentioned. . . . . . I . . I I . I . I I I 

Thefourthpaperonnoise, byE. F. II Il I . I I I ' 

Soderberg and M. Finkle, was a success-- 

ful attempt to correlate measured ELF . . . ' I . I I . I I I 

noise fields at the surface and beneath 
the sea. The experimental results were . I I 

consistent with a straightforward theo- 

retical calculation using a plane-wave 
and homogeneous half-space model. 

The session on HF/VHF backscatter 

was probably the highlight of the whole 

conference. The contributors repre- 

sented the leading workers in 'the field, 

and the audience was in a position to 

appreciate the impact of the results. 
Again, however, 'the lack of participa- -Circle No. 26 on Readers' Service Card 
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n from physical oceanographers was 
noticed. for Simultaneous Concentration or Evaporation 

It was very fitting that the first paper 
**"W"*' '4iEE' 'MInutes was given by D. D. Crombie who, in 

had first identified Bragg-type 
resonant hackscatter as the principal R'i.auh"uiw EVAPO - MiX mechanism in determining the reflected 
ground-wave HF signal from a rough 
sea. Crombie's paper (coauthored by 

For the evaporation of multiple 
f..lf the' 8uehler' \ J M. Watts and W. H. Beery), dealt 

with the spectral characteristics of the 
Rotary EvaPo-Mix is indisperisabte. it Doppler-shifted backscattered signal. He 
evaporates .direct!y from test tubes ' attributed differences from 'the "simple 
or centrifuge tubes and is suitable for theory" to four factors: (i) nonlinear 
evaporation of acids, bases and or- ' interaction between the waves causing 
ganic solvents, The Rotary o-Mix ' the coherent backscatter and the rest of 
is equipped with a temperature-con- the sea spectrum; (ii) changes in phase 

..boperated velocities depending on wave amplitude .Veiled water bath it may (thpt is, Stokes effect); (iii) drifts 
with an efficient water aspirator or duced by the wind; and (iv) tidal 
mechanical pump drifts. 
Another outstanding feature of the An important contribution to this 
Rotary Evapo-Mix is the swirling ac- session was a theoretical analysis by 
tion in the test tubes which increases D. E. Barrick who used a boundary 
the surface exposed to vacuum thus perturbation treatment for interaction 

... increasing the speed' 'of evaporation.'"""'.of an electromagnetic ground wave and 
the rough sea surface. The results pro- 

LER BU.CULER.INSTRUM.ENTS DIVISION vided a quantitative estimate of the 
.C NUCLEAR-CHICAGO  effective ground-wave attenuation for .INSTRUMENTS 00.ARLE &G3.an HF ground wave on a rough sea. 

Also included in his analysis was the 
27 SIXTEENTh .STREEI. PORT LEE,. NEW.JER5.EY, .074a4. 

' ' special case of backscatter, and here his 
Circle No. 115 on Readers' Service Card results were consistent with earlier cal- 

culations of others. 
A third paper in 'this backscatter ses- 

fl SAMPLE OF S H A N DON'S sion was given by W. H. Shonfeld, who 
considered a semi-empirical analysis of 

F ii L E 
OUTSTANDING microwave backscatter (that is, clutter) 

from the sea. Parameters such as range, 
CELLULOSE ACETATE FOR ELECTROPHORESIS wind, wave height, and antenna height 

were considered. 
Make your own comparison test. Use Shandon Celagram cellulose A rather controversial paper was 
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data, he was able to obtain two-dimen- 

sional slope spectra of the wind waves. 

light box He concludes that microwave scatter-- ing from low--speed wind waves (in 

a short fetch tank) can be satisfac- 
torily accounted for by low-order Bragg 

or strrer Doppler bandwith is a kind of inverse 
scattering. Wright conjectured that the I lifetime for the Bragg resonant wind 

fl wave. This suggestion, attributed to ' "' " "' " ""' ' ** .* b o th . Crombie, means that the currently ac-- 

views by oceanographers on 

wind waves are incomplete at best. 

There was no rebuttal from any physi-- 

cal oceanographer in the audience! 

An unscheduled but useful presen- ' I 
tation was given by L. Wetzel on the 

signal characteristics received beneath 

a rough ocean. He compared several 

different models proposed on earlier 
occasions. 

A round-table discussion on the  

Radio papers was held. An edited ac-- 

count of this is being prepared by A. W. 

STIR-LIGHT Biggs. It served as a useful mechanism  K V 
to extend the discussions which followed 

2 IN 1 UTILITY each of the papers above. Unfortunate- -ETTADIL' 
Equally good as a light box or a magnetic ly, te format of the round-table session PRO11 I 14. 

stirrer, Stir-Light combines the best features was not conducive to informal discus- -U!TIW 
of both uses to promote accurate and sion. It may be better in future meet-- 
speedy titrations, slide work or visual in- ings of this kind to dispense with REAii ipIi. . . 
spections. "round-table" discussions and instead Forty--eight different laboratories report 

allow more time for discussion after in--use" experience with automatic 

POWERFUL STIRRING CONTROL each paper. glassware washing and drying systems. 
This meeting, organized by the Elec- -This invaluable compilation presents 

Alnico magnets can stir up to 5,000 centi- -tromagnetic-Wave Propagation Panel application data in compact outline for-- 
poises with either churning or slow and of the Advisory Group for Aerospace mat and is available free of charge to 
gentle actions. 

Research and Development (AGARD), all laboratory personnel. 

STEPLESS STIRRING CONTROL was held at the Centre National de la Type of laboratory, location, number of 
Recherche Scientifique in Paris. The personnel served, average number of 

60 to 1500 rpm for optimum stirring. program chairman was P. Halley from pieces washed daily, operating proce-- 

Saclay, and the cochairman was T. dure, and general comment, are given 

PRACTICAL SIZE Hodara (Tetra Tech, Inc., Pasadena, in these application reports. 

7" x 7" top promotes accuracy and elimin- -California). The EM Wave Propagation This information passes along time-- 
ates eye strain. Panel is under the chairmanship of saving and money-saving ideas that can 

K. Davies (Environmental Science Serv- solve all kinds of laboratory glassware 
ATTRACTIVE ices Administration, Boulder, Colorado), A index lists 

cleaning problems. handy 
and the executive officer is C. R. Smith usage reports alphabetically, by both 

Strong, perforated stainless steel case keeps (U.S. Navy, AGARD staff, Paris). type of laboratory and name of user. A 
top, motor and controls cool. Supports JAMES R WAIT special report describes successful re-- 
heavy loads; has dovetail for apparatus Cooperative Institute for Research suIts of the Veterans Administration's 
mount. 

in Environmental Sciences, official 90--day evaluation test and lists 

Price w/2 stirring bars $71.00 Boulder, Colorado 80302 some of the many U.S. Governmental 
Agencies using CRC Labwashers. 

You will profit by reading this valuable 

Write for Catalog Oral-Facial Sensory and new report. Send for this free booklet. 
We'll include full descriptive literature 

Motor Mechanisms on our Labwasher models. A012 
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motor function in the oral--facial re-- 
gions was the subject of such a seminar 
held on 19 to 22 January 1970, in 
Honolulu, attended by 22 investigators, 
including nine representatives from PRECISION .. 

Japan. Thelco 
The major topics under considera- -*'55 Ovens 

tion included thermoreceptor and mech- -SCIENTIFIC * . . **. 

anoreceptor activity, and central mech- 
anisms of oral-facial sensation and 
movement. Basic neurophysiological When it to 
mechanisms and correlated ultrastruc- com es 
ture underlying sensory and motor func- -uniformity, Thelco' 
tion were emphasized. 

There was considerable interest in 
got it figured thermoreceptor activity in the face area. A common finding was that spe-- 

cific thermoreceptive myelinated affer- Thelco? forced circulation ovens are so Uniform that 
ents were usually "cold" fibers; they in- -YOU never need worry about the placement of your tests; 
creased their activity with cooling and performance is always accurate and dependable. 
decreased their activity with warming. Uniformity is ?1.30 or better throughout the entire 
"Warm" fibers were uncommon. How- -range. Actual performance figures are determined by 
ever, a high density of warm spots ' thermocouple test procedure. We guarantee these per- 
confined to an area of skin across the 
bridge of the cat's nose was reported; formance figures. 
electrical activity was recorded from Takes only 55 minutes to reach 2250; full recovery at- 
myelinated fibers whose activity was tamed in only 18 'minutes after the door has been open 
approximately the reverse of that seen for 30 seconds. Average evaporation time: 360cc of 
in "cold" fibers. water in an open flat dish is completely evaporated in 

Units responding to both thermal less than one hour. 
and mechanical stimulation were found Forced circulation provides the most efficient means 
in the trigeminal ganglion, medulla, and of heat transfer as well as the most reproducible test 
thalamus of monkeys. These units conditions for successive operations. It eliminates the 
responded to rapid cooling with in- -lack of uniform results and the special attention to load 
creased dynamic discharge rates and distribution. 
had response profiles that increased Complete data and performance figures are availab!e 
linearly over the entire range of cool- -from your Precision Scientific Dealer or 
ing temperatures. It was suggested that write us, Precision 
both the thermal and mechanical units Scientific Company, 
and specific thermal units function in 3737 W. Cortland 
the central coding of temperature III. 60647. 
change. 

In another study, the subjective re-- 
sponses to temperature changes in man 
were compared with the peripheral 
neural activity evoked in the rhesus 
monkey by a comparable series of 
thermal stimuli, on the assumption that 
the sensory capacities in the two sys-- 
tems were similar. It was found that 
the responses of A delta thermorecep-- 
tive fibers alone can transmit sufficient 
information centrally to account for 
man's subjective estimation of tempera- " ?' "" 

ture change in the cooling direction 
over the range of 100C. In light of 
the paucity of "warm" units found by 
various investigators, it was suggested 
that warming might be coded by the I 

magnitude of the decrease or cessation """"""" 
of activity of "cold" units. However, 
in man, such changes in the activity 
of "cold" units did not transmit suf-- 
ficient information centrally to account 
for the subjective estimation of warmth. 

Another area which generated in-- 
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tense discussion dealt with jaw-opening However, in thalamic afferent endings, 

and jaw--closing reflexes. A number of conditioning stimuli usually produced 

The. participants reported that stimulation an early presynaptic depolarization fol- of cutaneous nerve fibers from the lowed by presynaptic hyperpolarization 

mouth (inferior alveolar, lingual, maxil- -at longer intervals between conditioning 

Polgiron lary) resulted in inhibition of the jaw- and testing. It was reported that, under closing reflex. It also was found that barbiturate anesthesia, excitability in-- 

ainamauuam stimulation of these sensory nerves ex- creases and decreases rhythmically; the 
UIIIUUDIII&5I cited the digastric, a jaw-opening periodicity was similar to that of in-- nerves evoking jaw closure had no ef- gesting that presynaptic hyperpolariza- 

muscle. However, stimulation of sensory trinsic thalamic spindle rhythms, sug- 

fect on jaw openers. Thus, the recip- -tion may be responsible, in part, for 
rocal interaction of antagonistic sets the facilitatory phases of thalamic 
of muscles controlling limb movements rhythms. 
is incompletely present between muscle Some earlier data suggests that axo- 
antagonists involved in jaw movement. axonic synapses represent the morpho-- 

Intracellular recordings from masseter logical substrate for the presynaptic 
It it ca.abe motoneurons revealed that there were depolarization found in many parts of 

done, we two phases of inhibition evoked by the somatic afferent system. Electron 
Can probably sensory nerve stimulation, an early microscopic evidence presented at the 

phase lasting about 15 msec, followed conference revealed that such synapses 
by a late phase enduring for approxi- -occurred between axons in the spinal 

The mately 100 msec. The early phase clear- cord, trigeminal brainstem nuclei, and 
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