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Circuits and synergy 
To fill a variety of communications needs, Now, deposition takes place as the glass or 

Bell Labs and Western Electric have worked to- ceramic chips move through the machine on 
gether to develop a special kind of integrated a chain. 
circuit. Based on two compatible and comple- For highest precision, newly formed tan- 
mentary technologies-silicon and tantalum talum thin-film resistors require adjustment. 
-this "hybrid integrated circuit" is hundreds This is done by removing, electrochemically, 
of times smallerand more reliablethan circuits just the right amount of tantalum to raise the 
using discrete solid-state components. resistance to the required value. Bell Labs de- 

The silicon portions of the circuit contain vised the process; Western Electric computer- 
active components such as diodes and tran- ized and automated it. 
sistors; some low-precision resistors and the Silicon circuits are sensitive to impuri- 
necessaryinterconnectionsarealsoformedon ties such as sodium ions in the air. So, they 
thetinysilicon chips. Hundredsof these chips used to be sealed into expensive evacuated 
are fabricated on one silicon slice. Tiny gold cans. Butnow,agold and silicon-nitrideshield 
conductors-"beam leads"-are formed on gives the required protection at low cost. On- 
each chipatthesametime. Thenthechipsare ginated by Bell Labs, it was put to work by 
separated and the beam leads bonded to tan- Western Electric. 
talum thin-film circuits. Typically no more Making connections to integrated cir- 
than one or two square inches, tantalum cir- cuits once called for individual attachment 
cuits contain precision resistors, capacitors, of fine gold wires. Then Bell Labs came up 
and interconnections etched into the metal with "beam leads": gold conductors plated 
film, previously deposited on glass or ceramic into place on silicon circuits. In addition to 
substrates. beingconductors, the leads also give mechani- 

Hybrid integrated circuits open new op- cal support. Western Electric developed meth- 
portunities for circuit designers in many areas odsfor bonding them to circuits. 
of communications systems engineering- Beam leads are fabricated as part of the 
telephoneequipment, transmission, switching. silicon circuit but their free ends must be at- 

In this hybrid integration technology, de- tached to other circuitry. Bell Labs and 
sign and manufacturing are intimately related. Western Electric have developed thermocom- 
Designer and maker must work closely to- pression bonding techniques for this job. 
gether. The Bell System fosters this concerted With the proper combination of time, tem- 
action -this synergy-with Bell Labs, for perature, and pressure all leads on the silicon 
research and development, and Western circuit are bonded simultaneously to a thin- 
Electric for manufacturing and supply. At film circuit. 
several plants Bell Labs and Western Electric In the future, we hope to get more cir- 
engineers work together in Process Capability cuitry into less space and to find new func- 
Laboratories,speedingnewdesigns into manu- tions for the technology The circuit shown 
facture. here, for instance, is one of some 200 logic 

Here are a few examples of their team- "building blocks" for use in private branch 
work. exchanges, data sets, and other customer tele- 

The tantalum portion of a hybrid circuit phoneequipment. ltcould not have been built 
starts as a 2000-Angstrom layer of tantalum, with "discrete-component" technology. And 
deposited on glass or ceramic. This process, wewill not stopwith silicon and tantalum. For 
invented at Bell Labs, was first carried out in other jobs, other materials may be better. Bell 
a vacuum under bell jars. Western Electric Labs and Western Electric are worki ngtogether 
designed and built "open ended" machines. to find and apply them. 

Bell Labs 
? Western Electric 
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AAAS Symposium Volumes 
#89. Biology of the Mouth #83. Estuaries 

1968. 320 pages. Editor: Philip Person. A collection of 1967; 2nd printing, 1968. 776 pages. Editor: George H. 
comprehensive, multidisciplinary articles dealing with Lauff. The first comprehensive collection of scientific 
problems of the biology of the mouth and oral disease papers covering the comparatively new field of estuarine 
and also the borderlands where fundamental approaches research. "Estuaries is recommended; it is likely to be 
and investigations in physics and chemistry relate to, the reference compendium on the subject for many years 
and can be brought to bear on, such problems. to come." (Geotimes, May-June 1968) 

Price: $10.00. AAAS Member's Cash Price: $8.75. Price: $27.00. AAAS Member's Cash Price: $24.00. 

#88. Folk Song Style and Culture #81. Environniental Variables in Oral Disease 
1968. 384 pages. A Staff Report on Cantometrics. Alan 1966. 328 pages. Editors: S. J. Kreshover and F. J. Mc- 
Lomax. The book affirms that song characteristics trace Clure. Contents: Geographical and clinical considera- 
the main paths of many cultures; it also shows that spe-. tions; the oral environment-nutrition and dental caries; 
cific qualities of song performance are directly related experimental considerations in oral soft lesions; pre- 
to identifiable attributes of ancient, modern, and primi- natally occurring influences. 
tive cultures. Price: $8.75. AAAS Member's Cash Price: $7.75. 

Price: $16.75. AAAS Member's Cash Price: $14.50. 
#80. Air Conservation 

#87. Formulation of Research Policies 1965; 3rd printing, 1970. 348 pages. "The result of a 2- 
1967. 218 pages. Editors: Lawrence W. Bass and Bruce year study by the AAAS Air Conservation Commission, 
S. Old. Collected papers from a Gordon Research Con. all aspects-sociological, technical, political and bio- 
ference held in Santa Barbara, California, in 1966. Goals, logical-of air pollution are considered concisely." 
accomplishments-and weaknesses-of past and present (Chemical Processing for Operating Management, May 
science policies of nations, government agencies, individ- 1966) 
ual industries, and international organizations are given Price: $8.00. AAAS Member's Cash Price: $7.00. 
expert and candid appraisal in this work-the record of 
an exciting conference. #79. Science in Japan 

Price: $7.75. AAAS Member's Cash Price: $6.75. 1965. 496 pages. Editor: Arthur H. Livermore. A broad 
and detailed review of recent scientific and technological 

#86. Ground Level Climatology developments in Japan. 
1967; 2nd printing, 1970. 408 pages. Editor: Robert Price: $13.00. AAAS Member's Cash Price: $11.00. 
H. Shaw. Relation of climate to the distribution and 
abundance of plants and animals; the effects of weather #78. Man, Culture, and Animals 
modification on physical processes within the micro- 1965; 3rd printing, 1970. 304 pages. Editors: Anthony 
climate; and the effects of moisture, temperature, and Leeds and Andrew P. Vayda. "This volume contains 
energy balance on physiological functions. articles pertaining to the relationship between man and 

Price: $12.50. AAAS Member's Cash Price: $10.50 animals in different parts of the world, covering the 
influence of domesticated and non-domesticated animals 
on a variety of cultures." (Biological A bstracts. I 

#85. Agriculture and the Quality of Our Environment February 1966) 
1967; 2nd printing, 1970. 480 pages. Editor: N. C. 
Brady. Damage resulting from air pollutants; extent Price: $8.00. AAAS Member's Cash Price: $7.00. 
and consequences to agriculture of salt buildup in soils 
and water; dangers from radionuclide contamination of #67. Oceanography 
soil, water, and air. Extent of pesticide buildup in soil 1961; 5th printing, 1969. 665 pages, 146 illustrations. 
and water and of means to minimize potential hazards Editor: Mary Sears. A collection of 30 papers presented 
from pesticide use; siltation of reservoirs and streams at the first International Oceanographic Congress by 
and their nutrient enrichment; disposal of animal wastes. world-renowned authorities. An interdisciplinary refer- 

Price: $13.50. AAAS Member's Cash Price: $11.50. ence that deals with some of mankind's most profound 
questions ... the origin and history of living things, for 
example, and the history of our galaxy as recorded in 

#84. Molecular Mechanisms of Temperature Adaptation marine sediments. Of interest to both the scientist and 
1967. 398 pages. Editor: C. Ladd Prosser. A collection the layman concerned with oceans as a potential source 
of papers on the general physiology of temperature of food for an overcrowded planet, the influence of 
adaptation in cold-blooded animals, plants, and micro- oceans on our weather, and other similar phases of 
organisms. oceanography. 

Price: $12.50. AAAS Member's Cash Price: $10.50. Price: $14.75. AAAS Member's Cash Price: $12.50. 

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, Folkestone, Kent, England 
Clip out this Form. Fill in arid Mail Today 

I-?-i 
American Association for the Advancement of Science 

Circle Volumes 1515 Massachusetts Avenue, NW 
You Wish To Order... Washington, D.C. 20005 
89 88 87 Please send the symposium volumes circled on this form, to: 

186 85 84 
Name. 

183 81 80 
79 78 67 Address. 

City .State.Zip Code. 

Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment. 
Individual membership at $12.00 per year includes a subscription to SCIENCE. 
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Picture your terminal 
(even if it's IBM) 

with our $3,399 
graphic plotter. 

At last, everybody can see their time- and plot in finished graphic form. You terminal by contacting Hewlett- 
share data plotted in smooth, clear get smooth lines-not the staircase Packard. Buy it at $3,300. Rent it. Lease 
graphs. Hewlett-Packard's Model 7200 drawn by the incremental recorder. . it. Or lease to buy. 
Graphic Plotter will add a new visual Use the HP 7200 simultaneously We can match a 7200 with any FIA 
dimension to any terminal in the busi- with your time-share terminal or ASCII terminal in the business ... or 
ness. Now, even if you're partial to silence the terminal and use the plotter even IBM's 274 1..So now, everybody 
IBM's 2741, you can have instant alone. Because it goes to work when can be the arty type. For details, contact 
graphic solutions to every type of en- the data comes in, there's no time lag. Hewlett-Packard, Palo Alto, California 
gineering or mathematical problem. Simple manual controls allow you 94304; Europe: 1217 Meyrin-Geneva, 

There's no special operation or to set the graph limits to fit any pre- Switzerland. 
programming knowledge needed. You printed grid. HP's Autogrip electro- 
control the program. Plot numerical static holddown firmly grips any graph 

HEWLETTY PACKARD 
data in points, lines, curves, circles, paper up to 11 x 17 inches. 
ellipses, bar graphs or pie charts. Or, You can arrange to add a graphic 
manipulate and expand computer data plotter to your existing time-share circle No. 43 on Readers' Service card 

.? 



The new Cary 61. 
The CD spectropolarimeter that lets you 

save the money you probably don't have. 

The performance-proven double 
monochromator and special optical 

design features of the Cary 61: minimize 
f stray light, reduce the occurrence 

of artifacts, allow penetration into the 
ultraviolet with complete confidence, 
and sharply define small spectral 
details over its entire 185-800nm range. 

As for CD performance, if the 61 

can't do it, nothing else can. 
MORE CD FOR LESS 

Simply add our unique"folded 
beam" optical accessory and you're 
set to perform CD difference measure- 

We've come up with a way to let you ments with extremel hi h sensitivity. 
make the most of a tight budget All the while keeping additional 
without compromising quality. The expenses to a minimum. 
new Cary 61 is an all solid-state, high The new Cary 61. Working proof 

that a ood versatile CD s ec'tro- 
performance CD-only instrument g 
that costs less than $30,000 and  polarimeter 
can handle any research or routine  
CD spectropolarimeter problem. 

THE BASIC 61 

Practical design considerations make 
the new Cary 61 one of the easiest- 
to-operate instruments of its kind. 

Simplified controls allow rapid adaption -I of operating parameters to sample 

needs and permit savings in instrument 
set-up time. Built-in features include: and tight money are compatible. 
dynode voltage recording for deriving For complete details or a demon- 
the sample's absorption properties; stration, write Cary Instruments, 
provision for interfacing computer aVarian subsidiary, 2724 South Peck 
readout and control; and a specially Road, Monrovia, California 91016. 
designed, very spacious sample Ask for data file E007-11O. 

compartment which accommodates 
a super-conducting magnet for MCD cary 
studies, or other sample handling instruments 
equipment. 
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Shown here in miniature are just some of the informative brochures 
which comprise the UNITRON Catalog .. . your buying guide to quality 
microscopes at prices within your budget. Whether your application '.?d 4  

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

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. 

 si' ctA axattacen 
Measusitee acceesoaje 

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

UNITRON Means More Microscope for the Money. 

, UNIT' OAt d*t, N LlNITON 'T 0 

 ,"i' ',r - - -- - - -? - - - - -? - - -- -? 

I Please send UNITRON's Microscope Catalog No. Z-4 

I I 

I Address I 

_______________State Zip I  

I circle Na. 12 an Readers' Service card  ,,, 
I 4' g\ 
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Tame the elements. 
Mine the metals. 

Unicam SP9O Series 2 
Atomic Absorption 
Spectrophotometer 
Built-in flame emission facility 
Wide choice of flame and burner 
systems 
High accuracy and precision 
Digital readout and printout option 
Multiple lamp turret 
Built-in continuous scale expansion 
Complete range of analytical methods 

Unicam SP92 Automatic 
Sample Changer 
Useable with any Atomic 
Absorption instrument 
Provides a trigger signal to operate 
the typical digital printer associated 
with AA instruments 

Analyzes up to 32 samples in 20 
minutes 
Alternate sample times available 
Between samples reference 
solution is aspirated from a reservoir 

Model 4 Blood Serum 
 Spectrophotometer 
iK Simultaneous Sodium, Potassium, 

Calcium and Magnesium analysis 
Automatic printout of results in 
Concentration 
0 05 ml blood sample requires only 
a single dilution 

7508 FULTON AVE MT. VERNONNY. 10550 

A OlViSiON OF PEPi. NC. 
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This sleek, sophisticated new instru- The price is just $850, complete..For high precision p1-I etering, 
ment is a phe.no.me.nal value. It's the and We mean complete-because thse features, and.mo.e, make the 
Bdnkmann/M.efro.hm.pH-1O2..the the price includes shock-resistant Brinkmncrnn/Metrohm pH-10l and 
.irst 

its -and only-digital Km.efe.r in combination electrod.eand stainless pHIG.2unique in their field. pric.e range that offers 0QO1.ste.eLrcd with mounting hardw.are, throughout fine.and KOI.Fo.r all the focts, please write: brink- 
.H!.0.1.mV.sensitivity buffer so.&ft& mann Instruments, C.antia.gue Road, 

fu.sp.an.oF 0 to 14 p1-Land -1.399 At $65..,.mo.del pH -1 OL. deliv.ers.Westury, N.Y. 11590.. 
to ? 1.399 mV the same outstanding features w.ith.n.Ga.nada: 50 Galaxy Bo.ev. 

0.0.1 p1-1.nd.110.mV sensitivity. The. Re.xd.ale (Toronto), Ontario... 
.lu.xu.ry.look.nd.luxury feafures are 

standard equipme.nt.in.bo.hrnodel& 
* Stable, all solid-state circuitry with 
built-in BCD and recorder output.. 

.u Large, easy-to-use controls for 
temperature compensation, function, 

.ra.rig.e and slope integration. 
.1AH-digital readout. 

ma.tic tern peratur 

pHantastic 



The best way to 
measure pH? 

It all 
depends on 
how you look at it. 

Perhaps you place portability first right angie. 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, iu- 
Model PBL. with its rugged case, taut- matic temperature compensation, recorder minescent numerals. No more parallax 
band meter, solid-state circuitry. Reads output. The L5, priced at $355. errors or interpolations. Readabie to four 
accurately to ?0.1 pH. Battery-operated, You might be looking for accuracy significant figures (the decimal point is 
of course. Or plug it into an A power and sensitivity and a large, expanded always in the right place, automatically). 
source. Recorder output, Karl Fischer scale. Our Model LSX fills the bill. Accu- Responds instantly to rapidly changing 
titration, and much more. A lot more than rate to ? 0.005 p1-I in full-scale expansion inputs. With long-life display tubes, plug- 
you'd expect in a portable meter priced at of 0.7 pH unit. Which you read on a 7'/2- in circuit boards, and a price of $595. 
$230. inch scale. High-precision measurements Look over the many faces of pH mea- 

Maybe you'd like portability plus an of pH, e.m.f., and mono- or divalent ion surement with the help of your Sargent- 
expanded scale. Then you'd like the PBX. activities. Maximum sensitivity and stabil- welch representative. Then arrange for a 
Full-scale expansion of as little as 0.7 pH. ity. High input impedance. A variety of demonstration. Or write to us for details 
Accuracy, ?0.005 pH. Ready, too, for built-in input/output adapters. The name: on any of our pH meters. 0.217 

measurement of e.m.f. and activities of L5X. The price: $425.. 
mono- or divalent ions. Ideal for determin- Won't settle for anything less than 
ing specific-ion pollutants in streams and direct, digital display? You and our Model 
waterways. Battery-operated or Ac-pow- DR should find each other. It has a digital  RGENT-WELCH 
ered. Full-range adaptability. The PBX. counter (plus a graduated scale) for 
The price - $375, continuous measurements to 0.001 pH. 

Are accuracy, sensitivity, and a large Accurate to ? 0.01 pH. Accommodates all Scientific instruments, apparatus, chemicals. 
scale important to you? Consider our electrodes. Lets you use manual or auto- Sargent-welch Scientific company 
Model L5-the "laboratory standard." matic temperature compensation. Solid- 7300 N. Linder Ave.; Skokie, Illinois 60076 
Accurate to ? 0.05 pH (with a repeatability state circuitry to keep things trouble-free. chicago/Anaheim/Birmingham/cincinnati 
of ? 0.01 pH). ultra-stable solid-state cir- The price? $600. cleveiand/Daiias/Denver,oetroit 
cuitry. Big, easy-to-read scale at lust the Or true-electronic, digital, direct Springfield, N.J./Toronto/Montreal/Vancouver 
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Polaroid5 

The Polaroid MP-3 Multipurpose Land Camera 
Our MP-3 camera system turns out work it normally takes You don't need a darkroom.(Goodbye chemicals, mixing, 

a whole slew of special cameras to do. washing and all that) 
1. It can copy beautifully in black-and-white or color You can knock off jobs at dizzying speeds-some as fast 
2. It can do photomicrography. as 15 seconds Others take an agonizing two minutes. 
3. And close-ups And not least you can also save money. 
4. And macrophotography The MP 3 is easy to operate and allows you a wide range 
5. It can make slides of films and accessories (lenses, camera backs, etc.). 
6. And copy them in print form. It will handle all 13 Polaroid Land films and most wet 
7. It can copy X-rays process films 
8. And make ultra high contrast line copy prints to size A basic system costs as little as $684. Naturally, the 
9. It's a process camera You can make screened prints more you add the more it costs. If you want everything, 

to size, too. it can go as high as $1647. 
10. It's a studio camera Turn the whole camera sideways Which is still a bargain compared to 10 cameras, a studio 

and aim it at people or things. and a darkroom 

For our new brochure on applications or a demonstration, write to Polaroid Corp, Dept. 26-1 79, Cambridge, Mass. 02139. 



Announcing a scanning electron microscope that puts scanning capability within reach of 
everylaboratory.JSM-S1 fromJeolco LII Jeolco's new 51 scanning electron microscope. Which puts 
quality, high-volume scanning capability in only 3 x 4 feet of laboratory floor space. LII Our unique way of getting 
right down to the surface of specimens. LII At a price you can afford. With TV scan to help you quickly find the 
area you're looking for. Continuous magnification from 19 to lOOQOOX with direct display readout in 8 fixed steps. 
El And guaranteed resolution of 250 angstroms. LII With a unique goniometer stage tilting -5 to +450, 360 
continuous rotation. Air locks. 4 x 5" Polaroid camera. And a fully automatic vacuum system. LII With color-coded 
controls that work like people do. So the JSM-S1 is far simpler to learn and operate. LI With completely so lid- 
state modular design that provides high reliability and low maintenance. With a solid-state high-voltage power 
supply built right into the column. LII Which all helps make the Jeolco Si compact. And simple. LII Give it a little 
room in your lab. LII Never will so many owe so much to so little. LII For details, please write Jeolco (U.S.A.) Inc., 

477 Riverside Avenue, Medford, Massachusetts 02155, Telephone (617) 396-6021. 

Putting 
the 70's 

into 
focus. 
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SEI? ES 3370A GC NTEGIIATOR 

A rea.dy.-made.link. 

from gas chromatographs 
to time-share computers 
Time-shared computers can do a lot for the chromatographer- 
at lower and lower cost-by relieving him from a growing burden 
of computation Until now, f w laboratories have taken advantage of 
time-sharIng services for GC applications because of the difficulty 
of programming the computer. El The HP 3370A GC Integrator is now 
.av.ailable with a ne.ha.dware-plus-software option that literally eliminates 
his problem. When equipped with this option, the 3370A produces a 

punched paper tape record of integrated peak areas and retention times in 
computer-compatible format. This option also includes a BASIC software 
package that programs the principal time-shared computers for automatic 
eduction of the GC data. Thus any chromatographer, even one with no 
computer know-how, can use the 3370A with its new option to link any gas 
.h.ro.m.atograph to a tim.a-s.ha.ring computer. 

The end result is the easiest, fastest 
and most accurate qualitative and - 

quantitative analysis report ever enjoyed  K 

by a chromatographer.. automatically K 

produced by a remote computer that 
brings powerful computing c 
to th.laboratory on a strictly pay-as- 
you-use-it basis. El The hardware for 
his new 3370A option consists of a code 

converter board that directly replaces 
he BCD output board of a standard 
ristrument and a ASR-33 Teleprinter. 
Price for the complete package 
ncluding the Model 3370A Iritegra 

and BASIC software is $5,850. De 
n Bulletin 18988. Hewlett-Packar 
Route 41, Avondale, Pa. 19311. 
n Europe: 1217 Meyrin-Geneva, S 
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EleetromagnetiQ Flowmeter. 

New$olid-State . . 
C .hannel A.mplitier New lvlicroelectrod.e .. 

and Coupler Preamplifier, 



We've applied our research with direct reading dial. Broad band noise figure: 3 
to solve some of the problems in Electronic zero base line ac- db, with 10 megohm source, 10 
your Applied Research. curacy: ? 2% full scale. Hz to 10k Hz. 

And we've come up with Linearity: ? 1% full scale. Power requirements: + 15 
some very unique solutions. Calibration accuracy: ? 2% volts dc, 40 mA. - 15 volts dc, 15 

For example, we've designed full scale. mA. 
a new solid-state Channel Ampli- Design: Advanced solid state Size: 1.8" x 1.4" x 2.8" (4.6 x 
fier and Couplers thatlI give you a logic circuitry. 3.6 x 7.1 cm). 
lot more information. Yet they're Power dissipation: Less than Weight: 4 oz. (120 grams). 
just as rugged, reliable and simple 16 watts. 
to operate as our original ones. Approximate dimensions: New Solid-State Channel Amplifier 
They're also compatible with any 51/2" high, 15/2" wide, 61/2" wide. and Coupler 
recorder we've ever built. Weight: 10.5 lbs. 4.8 Kg. The Solid-State Channel Ampli- 

So for a little more money, fier is availablewith a wide range of 
you can have a lot more Physio- New Microelectrode Preamplifier Transducer Couplers and is compat- 
graph?. 

We've come up with some . TheMicroelectrodePreampifier iblewithallPhysio- 
new Microelectrode research com- is a compact, fixed gain differential graphs. 
ponents, too. They offer specs that dc preamplifier for the quantitative Six Couplers / 
equal or exceed those of equip- measurement and recording of are available: 
ment costing twice as much. intra and extracellular biopotentials Transducer 

And, as you might expect, Adjustable controls provide dc Coupler: For oper 
we re offering a complete Micro- offset potential at the input termi- ationofNarcoBio 
electrode research system. nals and adjustable negative ca- Systems'transduc 

What you might not expect is pacity at the positive input terminal ers,specialized 
our completely new Physiomet- to cancel transducer and/or cable preamplifiers and 
ricTM Electromagnetic Flowmeter. capacitance. accessory units 

It'll give you instant, exact It is designed as a wide band GSR Coupler 
measurements of the flow rate of high performance preamplifier for For use in record 
blood, or any ionic solution, with- . use with a variety of microelec- ing Galvanic Skin 
out penetration or occlusion of the trodes and high impedance trans- Response. 
vessel through the use of flow ducers. Electrosphygmograph Cou 
transducers and a non-occlusive Input: Differential. pIer: For use in recording indirect 
electronic zero flow reference. Gain: x 10 ? 2%. systolic and diastolic blood pres 

When we changed our name Input impedance: 1 x 1011 sure in humans or animals 
from E & M Instrument Company ohms,differential orsingle ended. Strain Gage Coupler: For use 
to Narco Bio-Systems, a lot of with all resistive bridge transduc- 
people wondered what we were -- . ..,'.. ers with resistance of 100 to 10k 
going to do next. ohms. 

Now you know. . DC-AC Coupler: For use in 
We're applying our research directly recording cardiac and 

other high-level biopotentials and to your problems in Applied  uie : signals from instruments such as 
Research. 

pH meters, rate meters, blood flow 

New PhysiometricTM a"'  tran sd ucers, oxygen analyzers, 
Electromagnetic Flowmeter and temperature meters. Hi-Gain Coupler: For record- 

The Physiometric Electromag- ing all ranges of bioelectric p0- 
netic Flowmeter provides blood Input bias current: tentials. 
flow metering of surgically ex- <1 xlO 12 amps@ 250C. Several more are on the way. 
posed but intact vessels in vivo, Input offset current 1 x 10-12 
and in in-vitro procedures used amps @ 25 C 
with extracorporeal or by-pass de- Input common mode range: 
vices. ? 5 volts. Narco DlU.YSIeIflS,UflC. The non-occlusive "electronic Input common mode reiec- zero'' feature permits instant tion: BOdb,@? 5 volts and 60 Hz. Physiograph LifeScience instrumentation 
checking of zero flow baseline ref- 
erence without mechanical occlu- Input path to ground: Direct P. 0. nox 12511, 7651 AIRPORT BOuLEvARO. HousToN, TEXA5 77017, A/C 713, 644-7521, 
sion of the blood vessel, dialysis path required. CABLE: Fi5iO 
tubing, or other fluid conduit. Drift: 25/L volts/C0 typical with 

Input: Differential, with Coin- 10 megohin source. SOA volts/C0  
mon Mode Rejection ratio of 100,- Maximum. lOis volts/hour typical. r.*.co 
000:1 100 db . In ut in edance Differential input range: ? 1.0 p p volts. greater than 10 megohms. 

Outputs: Single-ended, with Input offset voltage: Adjust- 
pulsatile mean outputs. Outputiin- able through zero with fine and 
pedance less than 100 ohms. course controls, variable to ? 1 volt. Flow amplifier gain control: Capacity neutralization: Ad- 00 

Precision ten turn potentiometer justable to -100 pF, positive (+) 
input only. 

Output impedance: 10 ohms 
maximum. 

Minimum output load resist- 
ance: 1k ohms. 

Output short circuit duration: 
Continuous. 

Frequency response: Flat, dc 
to 10k Hz (with capacitance com- 
pensation). 
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Brush announces a new 
XY plotter. 

Its everythi ngyouve 
done wi tho 

ut. 

The new Brush 1000 X-Y plotter is all the things of 99%%, eliminates slewing, and assures re- 
that other plotters aren't peatability at any speed. It also gets rid of slide 

Let's start with the trace wires, electrical noise and all the pot problems 
It's sharp and crisp and uniform. """' .  of potentioinetric-typefeedbacksysteins. 

There's no jitter, no skips, no puddles,   About signal conditioning. Inter- 
no smears. All because our patented geable pre-amps plug right into the 
pressurized ink-writing system forces ink  front panel. So that particular problem 
into the paper. And pulls it back from is no problem at all. 
the pen point the instant the pen is lifted Paper's no problem, either. The built- 

Another thing: we've put the ink  in supply roll carries 100 feet of it. And 
supply in a disposable cartridge. It's you advance a fresh 10"x15"area by 
good for 41 miles of trace. And then, simply pushing a button. 
in seconds, you can pop in a new one Velvet-smooth. Quiet. Quick. Neat. 
It's fussless, mussless. - And accurate. The new Brush 1000 X-Y 

Our new plotter is very fast, too. High- > plotter is all these things. And more. 
torque servo-motors produce writing  ' / Get the whole picture. Talk to your 
speeds up to 100 inches per second K  Brush representative. Or write: Brush 
while acceleration is1750 in/sec2 in the Division, Gould Inc., 3631 Perkins 
X direction, 2750 in the Y. Our , Avenue, Cleveland, Ohio 44114. 
non-contact servo-loop feedback 
system controls pen movement . (rIIII Fl BRUSH 
continuously. It enforces linearity 

790 Circle Na. an Readers' Service Card SCIENCE, VOL. 170 
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Now with digital printout we've taken all the fuss out of Electrophoresis. 

The readout from Photovolt's NEW DENSICORD - Strip preparation with the Photovolt system 
provides a permanent patient record which in- -, ' eliminates floppy strips... pipetting variable 
eludes, his individual strip . .recorder trace... / applications chemical preparations 
and printout 
The printout is fully automatic, no guessing of The Photovolt system provides everything you 
fraction separations or tedious counting of in- need for routine serum protein electrophoresis 
tegration marks ' Now no more fuss or doubt. 

PHOTO VOL T CORPORATION 1115 Broadway New York N. Y 10010 (212) 989 2900 
Circle No. 24 on Readers' Service Cord 



'What drives 

scientists 

mad? 

Lousy customer service, that's to make sure your order is 
what. So S/P di4 a little research promptly, accurately filled and 
on the stibject. Unlike Dr. Jekyll, delivered. Who knows how many 
we found no magic formula for scientists we have kept from going 
creating two people out of one . over the edge? If you feel yourself 
S/P Representative. So we did the  slipping, place a quick call to your 
next best thing. We created his S/P Representative. You'll find 
alter ego-.--the S/P Customer Service Repre us listed in the Yellow Pages iii most major 
sentative. They're trained exactly like your cities. S/p... the single source for all lab- 
S/P Representative. So when your S/P Rep- oratory equipment, supplies, scientific in- 
resentative is out calling on customers like struments. Scientific Products, a division of 
you, your S/P Customer Service Representa.. American Hospital Supply Corporation, 
tive stays home to answer your questions and 1210 Leon Place. Evanston, Illinois 60201. 

Circle No. 7 on Readers' Service Cord 
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.normal standing position. A cage that meets all published standards for breeding or. 

.housing rats, hamsters and guinea pigs. Even a female guineapig with a litter. 
It's the new Series 140 permanent plastic Econo-Cage. A full 8-inches high, the 

.eries.140 is 2-inches taller than any previously available cage with the same area. 
Like all permanent plastic Econo-Cages, Series 140 cages are available in 

materials to inatc,, your animal housing system requirements. Polycarbonate cages are 
the ultimate. They can be autoclaved, withstanding the complete sterilization cycle up 
to 290'F. Polypropylene cages resist temperatures to 250F and can be autoclaved. 

.olystyrene.cages are rated at 1 7O'F which c6vers most wash cycles. 
Special stacking lugs provide cenven.ient nesting and assur free flow of air for 

.drying. The in eg rllp around the perimeter of the cage increases structural rigidity and 
facilitates use with h ngingas well as stackingsysteins. Econo-Cage walls are 20% . 

hicker than competitive cages; this means added strength and greater durability 
rlactuaf abc.ratory.use; These.cages are compatible with most disinfectants, cleaning 

agents and animal wastes and are highly resistant to.most toxic chemicals; Either 
stainless steel, a.zinc-plated.rust-resistant lids are available. 

Series 140 cages are only part of the penn.anent plastic Econo-Cage line. They all 
.meet NIH, AALAS, and Public Law 89-544 standardsand specifications.. 

For a.complete catalog of cages and accessories c6ntact your Econo-Cage 
.istributor, or write Scientific. Division, Maryland..Plastics, lnc. 

. ..1001 

S 

Introducing 
.the.extra.. tio inches.. 
.that give.ar.at room to. 

stafld U 
.pand bre.ed. 

Ec-P-2 
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Zero to Sixty 
inTen Seconds... 

a.' 

AutoZyme. 

You Won't set any speed records at that rate. But the sample stream to spend a full 60 seconds in 
We're not trying to. 'Zero to 60 in 10 seconds" is the incubation bath, while by changing pump 
our way of describing the new AutoZyme Enzyme   .. speed the remaining 
Rate Analyzer from Technicon. 1$?' portion of the stream 

AutoZyme combines the reliability of continu - spends increasingly 
ous flow analysis with classical rate reaction tech-  less time in the bath 
niques to perform automated enzyme analysis in until "0" time is 
a way never before possible. achieved. 

The heart of the AutoZyme Following completion of the incubation bath cy- 
Enzyme Rate Analyzer is a cle, the entire sample passes through the color- 
2-speed peristaltic pump imeter, where optical density is continuously 
which makes it possible to measured. The slope repre- 4, 
establish a time differential senting enzyme rate is TO WASTE 

 during the incubation cycle, traced on the recorder. 
from which a slope is gener- Since the sample flows  

ated on a recorder to meas- through the colorimeter at 
rate reaction. the faster rate, measure- -- .5 ure enzyme LIGHT PATH 

This unique operation ment is completed in 10 - 

is accomplished in seconds. SAMPLEENTERSN 

the following manner: !IJ In the 4-channel AutoZyme system, an analog sig- 
In continuous flow an- nal from the colorimeter is automatically analyzed 
alysis, each sample to determinethe correct slope of the recorder trac- flows continuously , ing and the enzyme concentration is printed out in 
through the system. It International Units. 
is possible, therefore, to adjust the dwell time of a AutoZyme has unlimited applications. Alone, or 
sample segment during the incubation cycle by as a complement to an SMA?system, it assures the 
changing the speed of the pump so that every laboratory of consistent results with virtually 
point along the sample stream spends more or error-free operation. 
less time in the incubation bath. (In AutoZyme, the AutoZyme is available for either single-channel 
pump is changed to a higher speed in order to de- or 4-channel operation. 
crease the dwell time.) For more information, write to Department 115, 

It is this capability that makes AutoZyme unique. 
For example: If a sample requires 60 seconds in- *fl Technicon Instruments Corporation, 
cubation time, it is possible for the beginning of, flJfl ?Tarrytown, New York 10591 

Circie No. 13 on Readers' Service Cord 



Top performance. Low cost. 

Two X-Ysizes. 

"'  ' 

(No one else can hand you that line.) 
. The BI3NIDE PI..OTAMATIC 700 series (8'/2" x 11") 700 is a B.BN/DE.exclusive. It actually operates 
. is priced from $750. The 800 series 01" x 17") starts three times.faster than.cOnventional sinle-s.heet..'. 

recorders. Load a 50-she.etpad of paper lnto.the... 
at $850, 

.Until now all high-quality X Y recorders meant a.recorder and as ea0h..page is consumed, s.mply. 

.high price. And every low-cost one meant low per-.tear it off exposing a new sheet. No rezeroing. of. 

.formance,...the.pen between plots is required. As another user 

If you wanted good performance with an economical convenience, the d isposab e cartridge-pen system 
price tag, you were just out of luck..ng a.nd.pen cleaning. Color. changes are made in seconds bye simple replace- 

To fill this long-existing gap in the market, we've ment. 
created our 700 serIes and 800 series PLOTAMATIC.Designed into the.low.-cost 700 and.$00.series. 
recorders. You might say they're the best of both recorders are those engineering features which 
worlds. High-quality performance at an economy- have proven popular with BBN us.ers for years.zero. 
minded price check push buttons,constrit 1.me.gohm in.put 

.Some of their features usually found only with the impedance...fixed or variable scale, m.odular con-. 
higher-priced units (and sometimes not even found struction, and a one-year warranty. 
there) Include: I/C electronic design that eliminates.In addition, so.mething.new has be.en added for use. 
photo and mechanical choppers. No servo coin- with the 700 and 800 series. It's the Model 7T Plug- 
pensation or loop gain adjustments. Signal inputs In Time Base Generator. Available for $180,.it pro-. 

. . that are differential, guarded, and shielded. Elec- duces seven calibrated sweep speeds from .5 to 50 
tronic overdrive protection to extend recorder life. seconds/inch. Itoan.be plugged.into.either the X. 
Sealed follow-up potentiometers that are buffered or Y axis. . I specification data.' 
for noise immunity. And disposable fiber-tip cart- We'd be glad to.send you ful 
ridge pens. Write to clay for a free brochure and a personal eval- 

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

EU7T?U BOLT BERANEK AND.NEWMA.N INC., 
EmuLUl Data Equipment Division 1762 McGaw Avenue Santa Ana, Cab 
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... COMBINATION 
pH ELECTRODES 

For samples from 0.2 ml to a tankful 

with PRECISION 

COMBINATION ELECTRODES, Thomas. Con- 
sisting of a glass electrode and a silver-silver chloride 
reference electrode sealed into a single body. Bulb 
wall thickness and strength provide a sturdier 

i electrode than heretofore available. 
The single u-inch stem can be used with samples 

:? of small volume as well as with larger quantities, 
and is more convenient for transfer by hand from 
sample to sample than bringing the sample to 
electrodes in a fixed position. 

The glass electrode inner element is shielded from 
K > electrostatic effects and stray electrical fields by the 

KCl solution of the reference electrode. Port is 
provided for KCl refill. Liquid junction is made by 

K a siatered oxide plug sealed into the side of the 
lower stem ?-inch above tip. 

> The stable, fast response of this low resistance 
glass electrode and the short fixed distance between 
it and the reference electrode junction make the 
Thomas Combination Electrode particularly valu- 
able in avoiding endpoint overshooting in electro- 
metric titrations.* The compactness of the design 
permits use of small vessels and leaves more room 
for stirrers and buret tips. 

K K Electrodes are each 6 inches long. Upper section 
is 12inch diameter for use in standard electrode 
holders. Stem is !4j-inch diameter over the lower 

inch length. Can be used with samples as small as 
0.2 ml in narrow tubes. 

K >; Connector plug of the glass electrode fits into the 
jacks of most existing pH Meters, either directly 

3 > . or through available adapters. Rugged ps .1 4858-L15. Combination Electrode, Thomas, 
I above, 6 inches long, range pH 0 to 12, tem- 
.1 perature range 0 to 750C, with 30-inch shielded 

K K > > K lead.40.00 
K>,,>..  K  4858-L60. Ditto, range pH 0 to 14. 43.00 

*See H. V. Malmstadt and E. H. Piepmeier, Analytical Chemistry, Vol. 37, No. 1 (January, 1965), p.34 

Thomas Laboratory Electrodes, see 1968 catalog pages 468-473, 488. 
Thomas Industrial Electrodes, information upon request. 

J ARTHUR H. THOMAS COMPANY 
Scientific Apparatus and Reagents 

VINE STREET AT 3RD * P.O. BOX 779 ' PHILADELPHIA, PA. 19105, 'U.S.A. 

Circle No. 16 on Readers' Service Corel 
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The pipet 
that cleans 

itself 
(The Lii Grunbaum? pipet!) 

The L/l Grunbaum pipet is the only self- 
cleaning pipet in the world. It's this 

simple: sample B washes out sample A. 
All remaining traces of sample A are depos- 

ited in the bulb-like reservoir. Because of 
this self-cleaning feature, you can use the 

same pipet for sample or unknown to achieve 
the highest possible accuracy. Furthermore, 

you'll save on original pipet costs and eliminate 
the expense for replaceable tips. 

The versatile Grunbaum pipet samples, transfers, 
dispenses, and stores all reagents. It's the only pipet 

capable of handling ether and highly volatile solvents. 
The non-dripping Grunbaum pipet has a fixed volume 

0  capillary constricted at both ends for rapid self-filling 
and self-adjusting from either end. An attached rubber 

bulb provides sensitive pressure or suction by the closing 
/ of a vent hole with the forefinger as the bulb is squeezed or 4 K  released with thumb and middle finger. 100% of the sample 

 stays within the pipet even when held straight up and down. 
4 ' Accuracy: 1% at 10 >d, 0.2% at 500 pl. Reproducibility: 

2% at 1 l, 0.1 % at 25 i and larger. 
I L/I stocks Grunbaum pipets from 1 to 1000 ,i (1 ml) in 19 

 sizes. Prices $6 to $10 each. Order from Labindustries or 
your distributor; 

Contact Labindustries at 1802 M Second Street, Berkeley, CA 
94710, Phone (415) 843-0220. Cable LABIND. 

1 LABINIIUSTRIES 
The Error Eliminators 

800 circle Na. 15 en Readers' Service card SciENcE, VOL. 170 



Co em an 
odE .1 M 

V.. . AS 50. 
Itanheusedin 
manysotentifiefie 

ir,water, 
oo,soiI,tissue. 

rifle, blood, 
tissue Industrial. 

ntrl:Fod,rnetai 

rtilizer. 
Sensitivity 01 j>rg of mercury, equal to or better than A>A. 

* Direct reading in >rg of 

.Hatch and Ott procedure. 
This compact, self-contained, 
low-cost system makes 
determin tion of mercury in 
solids and solutions, organic 
or inorganic, or in air an 

> inexpensive routin proc dure. 
.K.K,.KKKKK! ?. Col. man.MAS-50 i so as to op rate, no speci I train 
..>.K.????..?.K?>K&>KJ  is r quired> 

A 5-step reagent and standards 
kit, capable of 100 determina- 
tions, is also available. 

EMAN INSTRUMENTS * 42 MADISON STREET.. MAYWOOD, ILLINOIS 60153 .t312) 345-7 00. 

A.Q.QnQfTti.PerkmEi.merCQrnora.ton.. 

200 ,cdr'rviccor.. 



Very simply, 
we'd like to say 

that we are introducing 
a new low cost 

atomic absorption spectrophotometer 
and that we'd like to emphasize 

the combination of price 
pefformance** and features** 

Thank you. 

* Under $3,000. 

** The new Varian Techtron Model 1000 is not > > 

only fully able to handle trace, major constituent K K For complete detads, or a demonstration, write 
and quantitative analyses for more than 66 elements, > ? KK? > varian Techtron, Walnut creek, california 94598, 
but is also an excellent teaching tool. With extreme > NEVA Azabudas Bldg ,Tokyo, Japan, Malton, 
sensitivity in just about any concentration units > K > Ontario, canada, crows Nest, N S W ,Australia, 
you need. I or zug, Switzerland 

*** Built-in features include flame emission .> -> K- K> 

chopper, variable slits, four-lamp turret, varian techtron 
tilt-out meter and automatic baseline correction. 

The 1000. 
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The RA you need can be made by adding any of: 
This stand 6 Nosepieces - interchangeable, non-interchangeable, or centrable; 

quadruple or quintuple. 
2 Magnification Changers-i .6x or the exclusive OPTO VAR, with factors 

is w here of lx, l.25x, 1.6x, and 2. mechanical, rotating, gliding; with and with- 
931,392,000 out graduations; for left hand or right hand. 

5 Body Tubes-inclined binocular, inclined monocular, combined binoc- 
ular body and vertical photographic tube with reflecting prism, vertical 

different ZEISS RA tube, inclined monocular tube with extension. 
7 Lamps-for anything you want including polarization, fluorescence 

M icroscopes an integrated system to eliminate scattered light, stray light, 
and reflected light. The illuminator and the microscope become always 
2 Beam Splitters-fixed (50% light to each tube) or variable (5 different begin. 
settings.) 
14 Condensers-bright field, dark field, phase contrast, fluorescence, 
fluorescence-phase, Nomarski interference contrast, Jam in-Lebedeff in- 
terference microscopy, >UV . . . whatever techniques you use. 
50 Objectives - Planapochromats, Neofluars, Planachromats, Achro- 
mats, Epiplans. 
16 Eyepieces-from 5x to 25x, from 230 to 5Q0* (Including micrometer 
eyepieces.) 
11 Other Observation Systems-2 camera attachments, 4 drawing at- 
tachments, 3 viewing screens, 1 television system, 1 projection attach- 
ment. 

Figure it out for yourself. 
For a 28 page catalog giving complete details on these 

931,392,000 different RA Microscopes, write Carl Zeiss, Inc., 444 Fifth 
Ave., New York, N. Y. 10018. 

Nationwide service 

ZEIKE 
THE GREAT NAME IN OPTICS 

ATLANTA, BOSTON, cHlcAGO, COLUMBUS, DENVER, HOUSTON, KAN5A5 CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE. WASHINGTON, D.C. 
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A hare raising tale. 
You.? been asking.for it. 

A Charles River COBS? caesarearvoriginated, barrie 
sustained) rabbit. With the. me high quality ye u nd in 
other Charles River animals. 

So in February, 1969, w.estarted raising two germfree 
.trains ot rabbits.by.caesarean technique: the New Zealand 

alb.no and the black and white Dutch belt. Now, our rabbit- 
breeding facilities are nearing completion. By 19>71 we 
should be in full produ.otion, 

T.hrouh our n.wfacilities we w.be able to offer the 
fields of teratology, tok.icology and dermatology the first 
research rabbits produced from a germfree nucleus. 
A better animal to.better research 

If you'd like more information, please write us at: Charles 
River Bra.edi ng Laboratories, Wilmington,M a s. Or call 
(6.17) 658-3333. If a rub.hit answers, hang up 

FROM TIFF .ha rle s R iv e r 4 K K,,, C ..... VATIJI> 401AM 

'>4?? 

K ATKAK ? 



That's what Zeiss calls it, and it does everything (Jamin - Lebedeff) - in both reflected and 
but develop the film. And, if you use Polaroid? transmitted light - photomicrography and photo- 
film, it does that too. For all light-microscope tech- macrography-the Ultraphot Ill is the supreme -U 
niques-brightfield, darkfield, fluorescence, polar- instrument. Write carl Zeiss, Inc., 444 Fifth Aye- 
ization, phase contrast, Nomarski interference nue, New York, New York 10018. THE GREAT NAME IN OPTIC 
contrast and quantitative interference microscopy Nationwide Service 

I-I 
ATLANTA, BOSTON, CHICAGO, OLUMBu5, DENVER, HOLI5TON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C 
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A lot of people didn't believe it was possible the 700 is that it is a real calculating system 
for even Wang to make a calculator the size with a complete program library and two 
of the new 700 that would perform so many optional output devices. 
functions. Skeptical? For a convincing demonstra- 

Once somebody begins using the 700 their tion, call any one of our factory sales/service 
doubts quickly turn to admiration. They find offices from coast to coast. Wang Labora- 
that features like the 16 special function tories, Inc., Dept. S-li, 836 North Street, 
keys actually turn the 700 into their own Tewksbury, Mass. 01876. Tel. (617) 851-7311. 
specially programmed personal calculator. 
And the 120 register calculating capacity will 
take care of all their side calculations and 
then some. 

Then they discover how easy it is to pro- 

tape cassette for later use. Now there's no Tested by 

gram the 700 and store the program on a 
stopping them because the 700 is theirs. 

Something else they quickly learn about skeptics. 

( 



. in dealing with it is "control"; spe- X -: = cifically, control at the source. The con- 
Sephade troi principle is not new to us in its 

social applications. Strenuous efforts are 
being made, for example, to gain ac- 
ceptance of birth control as the only 
rational way of keeping human num- 
bers at a manageable level. 

If we are to avoid the chaos in in- 
formation transfer that Baker warns of, 
it will be by controlling information 
before its publication. This method- 
"worth control"-requires a human 
qualitative judgment of the value of 
the information. If this step were by- 
passed in favor of channeling the flood 
of information into better-designed 
computers for manipulation in a dozen 
different ways, the real problem would 
simply be deferred and eventually our 

K entire system of information transfer 
would collapse. There is no easy an- 
swer. The only method is to apply those 
unique human skills-the ability to 

K evaluate, to judge, and to select-to 
K the problem of controlling publication 

and dissemination of information. Any- 
thing less will speed us toward the 
time when, like the Sorcerer's Appren- 
tice, we will be swept away by the 
flood. 

ELMER S. NEWMAN 
Sears Library, 

K K Case Western Reserve University, 
K Cleveland, Ohio 44106 
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Never in a scientific journal have I 
seen a more irresponsible statement 
than that by Southwick ("Campus un- 

0 rest: Which tack for President's com- 
or mission?" ii Sept., p. 1061): "His F preparative gel mtratton 

[President Nixon'sj decision to invade 
neutral Cambodia triggered campus with analytical precision 
violence across the country and led to the deaths of students at Kent and 

LI bed volumes from A complete series of precision Jackson State." 
4 to 7 litres and 20 to 32 litres, chromatographic columns are It is extremely difficult to believe that 
respectively, available. For further information, an undergraduate, even at Harvard, 

L] equipped with flow adaptors please ask for the booklets could be so naive as to believe that 
"Column K 100/100 and K 215/100" any single act was responsible for the and operating panel with valves, and "Sephadex Laboratory "explosion" that took place. The "ex- 

LI pivoted and jacketed. Columns". plosive charges" had been planted and 
the fuses lit weeks, months, if not 

* years, earlier. The Lovers-of-Peace 
Pharmacia Fine Chemicals Inc. Pharrnacia were well organized with respect to 
800 centennial Avenue 
PISCATAWAY Fine ..,IleIIlIcdl bringing war to the campuses. 
New Jersey 08854 * L.,hhIi.h I wish Southwick could have seen 

the completely unprovoked assault here 
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on the State Highway Patrol, which 
caused grave injury to some of these 
policemen. Perhaps he could have been 

cirfcirmnrci persuaded from his irrational supposi- 
tion that these acts of anarchy were 
spontaneous or even triggered by any 
particular historical events. 

There remains among some persons 

IN incapable of evaluating evidence a most > K>?? K?>>, 

weird belief: That persons attend a 

DENSITY "Peaceful Demonstration" armed with 

GRADIENT an assortment of deadly weapons. 
DUNCAN MCCONNELL 

SCANNING 305 West 12 Avenue, 
Columbus, Ohio 43210 

The ISCO Model 640 density 
gradient fractionator produces Southwick's article offers perhaps as 
a continuous absorbance clear a statement of the aims of stu- 

profile as the gradient dent activists as has yet appeared. One 
is fractionated into of their spokesmen is quoted as say- 
a built in collector. All ing: "We don't want more communi- 

automatically. The results... cation. . . . What we want is for him 

perfect quantitative peaks. [the President] to give in." 
As a comment on this position, it is 

It resolves zones undetectable helpful to review briefly the history of 
by other methods. And it participation in major political deci- 
plots their exact location. > sions in the United States. After the 

Measuring the area Revolution, such participation was> ex PROFITABLE 

under each peak tended to all propertied white males. 
precisely determines the mass Gradually it spread to all white males 

of material in each zone. regardless of property, and after the 

Civil War, de jure at least, to all males Forty-eight different laboratories report 
All standard ultracentrifuge regardless of color. In this century it "in-use" experience with automatio 

tubes fit the ISCO universal was broadened to include all adults glassware washing and drying systems. 
flow cell for absorbance regardless of sex, and recently much This invaluable compilation presents 
scanning at 254 or 280 mw (though not enough) has been done application data in compact outline for- 
A selection of ten to destroy local de facto exclusion of mat and is available free of charge to 
flow rates and twelve racial and linguistic minorities, all laboratory personnel. 

fraction sizes optimizes According to Southwick, the student Type of laboratory, location, number of 

performance with differept activists would sharply reverse this personnel served, average number of 

tubes and applications, trend. He says: "The reduction of pieces washed daily, operating proce- 
campus violence depends not on re- dure, and general comment, are given 

For more information on this ports but on action. Such action can in these application reports. 
and other ISCO equipment, only be taken by those in power . . ." This information passes along time- 

write for our 1970 catalog. In other words, the government of the saving and money-saving ideas that can 

United States is to obey the orders of solve all kinds of laboratory glassware 
student activists, regardless of the cleaning problems. A handy index lists 

wishes of the rest of the population, on usage reports alphabetically, by both 

pain of violence and disruption. type of laboratory and name of user. A 

What this amounts to >is that the special report describes successful re- 

author, in stating so plainly the aims suIts of the Veterans Administration's 
of student activism, has provided a official 90-day evaluation test and lists 

piece of information crucial to all some of the many U.S. Governmental 
K citizens who are in favor of democratic Agencies using CRC Labwashers. 

K>'K processes. You will profit by reading this valuable 
FREDERICK B. ROMBERG new report. Send for this free booklet. 

Route 9 Box 810, We'll include full descriptive literature 
Austin, Texas 78703 on our Labwasher models. AO1 

An excellent example of what now 9 

I' INSTRUMENTATION passes for logic at our universities is  

 SPECIALTIES COMPANY Southwick's statement: "To curb cam- 18901 cranwood Parkway 
pus disorder.. . [Nixon] has been told Cleveland, Ohio 

4700 SUPERIOR LINCOLN, NEBRASKA 68504 
PHONE (402) 434-0231 CABLE: ISCOLAB LINCOLN . . . end the war in Vietnam . , ." The 
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just like the administration of a tin 
sity: give in when radicals threaten 
lence. Unfortunately, the President Fa 
does not enjoy the luxury of confront- 
ing only one genus of extremists. accurate 

Should he avert violence by white 
racists by sending all the blacks to de 
Africa? Should he execute all liberal tot 

professors to placate superpatriots? 
Think about it! The.new Micromedic Automatic 

NORMAN H. SLEEP Pipette was designed 
specifically to handle fluid Department of Earth and Planetary volumes under 20 hl. Its two 

Sciences, 54-524, Massachusetts motor.driven pumps perform 
Institute of Technolog'y, simple dilution or reagent dispensing operations on a 
Cambridge 02139 6.second cycle with better than 

.2% acc.U racy. Sample. 
repeatability is 0.1% or better. 

Five interchangeable pumps 
give the unit a sample capability 

Food Studies and Null Hypotheses from I p,l to 5000 p.1. 
Their sinusoidal action 

Recently the nutritive value of a assures smooth, precise operation. Just dial the percentage 
number of commercial products has of stroke desired, with any pump 
been called into question by studies, combination, for any reagent-all 
the wisdom of which should be ques- critical parts are corroslon. resistant and, in diluting 
tioned. One would predict a priori that procedures, the line is flushed 
a diet of 100 percent "enriched" bread,.lean with delivery. 

7mKROFnEDIC 
or foot switch and all accessories. or breakfast cereal, principally sources Model 25000 is available with hand SYEfl IflC of carbohydrate, could hardly be ex- Reliability has been established byove.r. 

pected to provide all daily requirements 24 months of trouble-free operation Rohm and Haas Building 

for man or rat, . . . (The average con- in out-of-house laboratory testing. Independence Mall West 
sumer believes that the function of For complete specificati . Philadelphia, P 
bread is to keep the peanut butter off 
his fingers, and that snap, crackle, and circle Na. 83 an Readers' Service card 
pop may be the greatest reward from 
cereal.) 

Yogurt, for all its usable protein, Cabinet of a thousand faces. 

would not be predicted to be a com- 
plete diet, and therefore the experi- 
mental result of hypergalactosis is not 
a likely dietary problem. Diets con- 
taining extremely high contents of 
glutamate, saccharine, or even sodium 
chloride, should be expected to have 
deleterious effects. These experimental 
designs raise a serious question regard- '?>.I> 

ing the responsibility of the scientist. 
These studies, by their nature,> are 

doomed to public interpretation. The Switch doors I > 
very design lends implicit suggestion to drawers, to shelves I 
that somehow new findings now indi- 
cate grave danger or gross inadequacy of screwdriver 
of foods never before expected to be a a I 
dietary panacea, that the reseacher ap- 
parently expected a loaf of bread, a Blickman's patented conflex laboratory I furniture adapts to changing lab S Blickman, Inc flask of wine, and thou to nourish more needs in minutes. without special tools.> EBLICKMANE 6911 Greg ary Avenue 

than the soul. It is imperative that Nearly 1,000 door and drawer I weehawken N J 
"public" research be designed to be combinations. I 07087 
meaningful to the public, and that the Mix and match doors and drawers... I 0 Rush free Conflex Laboratory 
investigator keep clearly in mind which turn 3V2 "-deep drawers into 7? "-deep I Furniture catalog drawers.., adjust shelves I Have a lab specialist phone us is the null hypothesis and which is the in 1/2" increments. I Name/Title___________________________ 
alternate hypothesis. Specify conflex furniture the Institution______________________________ 

ROBERT E. HENSHAW laboratory furniture that changes with 
Department of Biology, the times! I Address _____________________________ 
Pennsylvania State University, Send the coupon for complete I City/Stale/Zip > - 

University Park 16802 details and specs. L 
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related ta the advancement of science, including When man's capacities for constructive achievement are implemented, 
the presentatian of minarity ar canflicting paints the result can be admirable and impressive. This is well illustrated in 
of view, rather than by publishing only material the continuing development of long-distance communication by means 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including of geostationary satellites. The state of the art has come a long way 
editorials, news and comment, . and book reviews 
-are signed and reflect the individual views of the since the launching in 1965 of the Early Bird satellite, and indications 
authors and not official points of view adapted by are that even more striking developments will occur. 
the AAAS or the institutions with which the authors Today most of the nations outside the Soviet Bloc are linked together 
are affiliated. 

Editorial Board by an effective and highly reliable communications network based on 
1970 satellites located about 22,300 miles above the equator over the Atlantic, 

GUSTAF 0. ARRHENIuS RICHARD c. LEWONTIN Pacific, and Indian oceans. Three such locations are sufficient to give 
FRED R. EOoAN ALFRED 0. C. NSER 
HARRY F. HARLOW FRANK W. PUTNAM global coverage. 
MILTON HARRIS The satellites are owned 'by the International Telecommunications 

1971 Satellite Consortium (INTELSAT), a partnership that includes about 76 
THOMAS EISNER NEAL MILLER nations. Because the United States has been the major user of inter- 
AMITAI ETzIONI BRUCE MURRAY 
EMIL HAURY JOHN R. PIERCE national communications, it owns about 53 percent of the consortium 
DANIEL KOSHLAND, JR. and has a corresponding share of the voting rights. The interests of the 

Editorial Staff United States are represented by a publicly owned company, the Coin- 
Editor munications Satellite Corporation (COMSAT). In turn, COMSAT is the 
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Publisher Business Manager operating company for INTELSAT. 
WILLIAM BEVAN HANS NUSsEAUM In its day, Early Bird (INTELSAT 1) was hailed as quite an achieve- 

Managing Editor: ROBERT v. ORMES ment. It had a capacity of 240 circuits with annual cost per circuit of 
$20,000.* Present-day INTELSAT 3 satellites have capacities of 1,200 

Assistant Editors: ELLEN E. MURPHY, JOHN E. circuits with an annual cost of $2,000. Under construction for use in 
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1971 is a new model with a capacity of about 6,000 circuits and an 
Assistant to the Editor: NANCY TEIMOUXIAN annual cost of $700 per circuit. COMSAT scientists and engineers are 
News Editor: DANIEL S. GREENBERO working on components and design questions which they feel will permit 

Foreign Editor: JOHN WALSH improvement by at least another factor of 10 both in numbers of circuits 

News and Comment: LUTHER J. CARTER, PHILIP M. and in costs per circuit near the end of this decade. 
BOFFEY, CONSTANCE WaLDEN, ROBERT J. BAZELL, At present the satellites are principally used for telephonic communi- 
SCHERRAINE MACK 

cation. When the new satellites begin to function, costs of international 
Research Topics: ALLEN L. HAMMOND conversations will drop, gradually approaching those of domestic calls. 

Book Reviews: SYLVIA EBERHART, KATHERINE Liv- Prospects are fairly substantial that COMSAT will launch a geostationary 
INOSTON, ANN BARKOOLL satellite for use in communication internal to the United States. Pend- 

Col'er Editor: GRAYeR FINOER ing is a proposal involving COMSAT and the American Telephone and 
Editorial Assistants: JOANNE BELK, ISABELLA Telegraph Company. 

BouLoIH, ELEANORE BUTZ, CORRINE HARRIS, OLIVER The communications satellites have a variety of applications, including 
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SKY, PATRICIA Rowa, LEAN RYAN, Lois SCHMITT, application that will probably be implemented fairly soon is aeronau- 
BARBARA SHEFFER, RICHARD SOMMER, YA LI 5wIoART, 
ALICE TIIEILE, MARIE WEBNER tical and ship communication. Radio works well on line of sight but 
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for trace elements in seawater: some 
recent intercalibration studies": T. 
Lung Ku, "Radium and barium dis- 
tributions in the oceans." Nutrient 
chemistry of the oceans and descrip- 132 FLOW RATES 

tive chemical oceanography (R. Dug- 
dale, discussion leader): I. O'Connor, 
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L. Gordon, "Measuring nutrient con-  
centrations: the new nutrient chemis- 
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KjK 
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mechanical model for the glassy state of 
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inclusion of an index in empirical formula 29 January. (F. B. Bailey, discussion 
sequence. The majority of new entries are 
derived from papers published during leader): R. M. Fitch, "Mechanism of 
1969, although entries have been added particle formation in polymer colloids"; I i I 
for notable omissions and errors in the 
main dictionary and the Cumulative Sup- B. J. Lyons, "Radiation effects on poly- 
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28-30. History of Science Study, Chi- cago, Ill. (I. C. Greene, Dept. of History, Univ. of Connecticut, Storrs 06268) An Introduction to the 
28-30. Linguistic Soc. of America, Study of Man 

Washington, D.C. (T. A. Sebeok, Pitton By J. Z. YOUNG, University College, 
House, Indiana Univ., 516 E. Sixt London. In providing the basic facts of Bloomington 47401) human biology, this volume traces the 

28-31. Metric Assoc., Chicago, Ill. (L. agents which control human activity from 
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intern. symp., Grenoble, France. (M. 
Nonpralit cm I ' cite eunivers Avargues, CEA, Dept. de la Protection 

' Sanstaire, B.P. No. 6, 92 Fontenay-aus- 
Roses, France) 

3 6. American Group Psychotherapy 
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ISONITRILE CHEMISTRY 
A Volume of Organic Chemistry 
Series Editor: ALFRED T. BLOMQUIST 
edited by IVAR UGI, Department of Chemistry, Univ. of > the Small-scale User 
Southern California, University Park, Los Angeles, California 
November 1970, 280 pp., $14.50 

SENSORY PROCESSES AT THE 
NEURONAL AND BEHAVIORAL LEVELS 
edited by G. V. GERSUNI, Pavlov Institute of Physiology, 
U.S.S.R. Academy of Science, Leningrad, U.S.S.R. 
November 1970, 348 pp., $18.00 

CONTEMPORARY 
SCIENTIFIC PSYCHOLOGY 
edited by ALBERT R. GILGEN, Department of Psychology, 
Beloit College, Beloit, Wisconsin 
November 1970, 344 pp., $12.00 

REDISTRIBUTION REACTIONS 
by J. C. LOCKHART, Department of Inorganic Chemistry, 
School of Chemistry, The University Newcastle upon Tyne, 
England 
November 1970, 173 pp, $9 50 

ATLAS OF VERTEBRAET CELLS 
IN TISSUE CULTURE 
by GEORGE G. ROSE, The University of Texas at Houston, 
Dental Branch, Department of Medicine, Houston, Texas 
November 1970, 336 pp, $2450 

ENTROPY FOR BIOLOGISTS: . 
An Introduction To Thermodynamics 
by HAROLD J. MOROWITZ, Department of Molecular Bio- 
physics and Biochemistry, Yale University, New Haven, 
Connecticut 
1970, 210 ,s., ctotbbound edttion $6.95 
Paperback edition, $4.95 

SOIL AND WATER 
Physical Principles and Processes A major innovation in high performance in-line 

A Volume of Physiological Ecology filter units, the new Whatman Gamma-12 is 
Series Editor: T. T. KOZLOWSKI designed specifically for high efficiency particle 
by DANIEL HILLEL, Head, Department of Soil Science, removal in a wide variety of environments. It uses 
The Hebrew University Faculty of Agriculture, Rehovot, disposable glass microfiber filter tube elements to 
Israel achieve exceptionally high flow rates and remark- 
January 1971, about 275 pp., tn preparation ably high particle retention. 

MILK PROTEINS: Volume 1 Whatman Gamma-12 can be used in-line or as an 
Chemistry and Molecular Biology inlet or exhaust filter... it can be fitted with four 
edited by HUGH A. McKENZIE, Department of Physical grades of filter element covering a wide range of 
Biochemistry, Institute of Advanced Studies, Australian particle sizes, from 8 microns down to sterility 
National University, Canberra, A.C.T., Australia levels. 
1970, 519 pp., $28.50 The Whatman Gamma-12 unit has a transparent 

BIOLOGY OF BATS bowl that allows continuous inspection of the filter 
edited by WILLIAM A. WIMSATT, Division of Biological element.., replacement of the filter tube is simple, 
Sciences, Cornell University, Ithaca, Nexv York inexpensive, and no associated hardware is thrown 
VOLUME 1 away with the filter medium ... the complete unit 
October 1970, 417 pp., $25.00 can be autoclaved. 
Subscription price $21.25 
VOLUME 2 Gamma-12 is used for sterilization of air and main- 
December 1970, about 450 pp., $26.00 tenance of sterile environments.., for the removal 
Subscription price $22.10 
Subscription prices for individual volumes vaild only on orders for of microorganisms and particulate matter from 
the complete set received before publication of the last volume, water and other liquids.., for virtually any filtra- 

PRIMATE BEHAVIOR tion application in the laboratory or process plant. For the best results.., the cleanest fluids.., you VOLUME i need the finest in-line filter: Whatman Gamma-12. 
edited by LEONARD A. ROSENBLUM, Director, Primate 
Behavior Laboratory, Department of Psychiatry, Downstate For further information on this remarkable new 
Medical Center, Brooklyn, N.Y. unit, call or write for our free Gamma-12 brochure. 
November 1970, 400 pp., $17.50 E-Y) 

ACADEMIC PRESS reeve angel 
H. Reeve Angel & Oo., Inc. NEW YORK AND LONDON 9 Bridewell Place, clifton, N.J. 07014 111 FIFTH AVENUE, NEW YORK, N. Y. 10003 Sole Distributor in North America. 

@Whatman is a registred trademark at W. & R. Balsias, Ltd.,'England. 
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Assoc., Los Angeles, Calif. (L. Kane, 1790 
Broadway, New York 10019) 

3-7. American College of Cardiology, 
Washington, D.C. (W. D. Nelligan, 9650 
Rockville Rd., Bethesda,> Md. 20014) 

3-10. Management of Adolescent Prob- 
lems, New York, N.Y. (H. Gershman, 
American Inst. for Psychoanalysis, 329 E. 
62 St., New York 10021) 

4-S. Non-Ferrous Tooling for the Plas- 
tics Industry, Newark, N.J. (S. Tatar, Die- 

K mold Corp., 2 Getty Ave., Clifton, N.J.) 
4-6. American Psychopathological As- 

soc., New York, N.Y. (M. Fink, 5 E. 102 
St., New York 10029) 

4-7. American Educational Research 
Assoc., 55th annual, New York, N.Y. 
(Meeting Coordinator, AERA, 1126 16th 
St., NW, Washington, D.C. 20036) 

8-10. American Acad. of Occupational 
Medicine, New York, N.Y. (D. Minard, 

4 4 Dept. of Occupational Health, Graduate 
School of Public Health, 130 De Soto St., K/K' Pittsburgh, Pa. 15213) K K> > 8-10. Institute of Technological Change 
and Administration in Printing, Publish- 
ing and Information Services, 7th annual, 
Washington, D.C. (L. H. Hattery, School of Government and Public Administra- tion, Ward Circle Bldg., Washington, D.C. 
20016) 

9-il. Aerospace and Electronic Sys- 
' tems, 12th annual winter cony., Los An- 

>v geles, Calif. (W. H. Herrman, Inst. of 
Electrical and Electronics Engineers, Inc., 
Los Angeles Council Office, 3600 Wilshire Blvd., Los Angeles 90005) 

9-11. Advanced Planning for Industry 
on Ships and Marine Systems, Washington, 

* D.C. (National Security Industrial Assoc., 
Circle Na. 79 an Readers' Service Card Dept. NM, Suite 700, Union Trust Bldg., 15th and H Sts. NW, Washington, D.C. OF 20005) 

9-11. Weed Science Soc. of America, Dallas, Tex. (D. L. Klingman, Agricul- 
tural Research Service, U.S. Dept. of Agri- 

PERMANENTLY culture, Beltsville, Md. 20705) /0-Il. Vinyl Plastics IL-Fundamentals 
of Processing Techniques, Atlanta, Ga. (1. 
Scay, School of Architecture, Georgia Inst. 
of Technology, 225 North Ave., NW, 
Atlanta 30332) 

11-13. Society of University Surgeons, 
New Haven, Coun. (T. Drapanas, Tulane CryoCool Univ., New Orleans, La. 70>112) 12. Society of Teachers of Family Med- 
icine, Chicago, Ill. (Miss G. Gillespie, Div. 
of Family Medicine, Box 875, Biscayne VAPOR/FREEZING TRAP COOLER Ave., Miami, Fla. 33152) 14-15. American Medical Assoc., Med- 

Eliminates the need cal Education, 67th annual congr., Chica- 
for dry ice. > go, Ill. (C. H. W. Ruhe, AMA Council on 

Medical Education, 535 N. Dearborn St., 
Chicago 60610) 

Maintains cold traps 14-18. American Soc. of Abdominal 
at -760F permanently! Surgeons, New Orleans, La. (B. F. Alfano, ASAS, 675 Main St., Meirose, Mass. 

02176) 
14-18. American Soc. of Range Man- 

agement, 24th annual, Reno, Nev. (F. T. Interested? ' Colbert, ASRM, 2120 5. Birch St., Den- 
Write for complete details. ver, Cob. 80222) 

__________ 15-16. Virus and Water Quality: Occur- rence and Control, 13th annual, Urbana, 
* * jf  y . Ill. (V. L. Snocyink, Dept. of Civil Engi- 
_______________________________________________________________ neering, Univ. of Illinois, Urbana 61801) 17-18. Conference on Integrated Infor- 

ination Systems, Palo Alto, Calif. (R. W. 
910 Circle Na. 88 an Readers' Service Card SCIENCE, VOL. 170 

Assoc., Los Angeles, Calif. (L. Kane, 1790 
Broadway, New York 10019) 

3-7. American College of Cardiology, 
Washington, D.C. (W. D. Nelligan, 9650 
Rockville Rd., Bethesda,> Md. 20014) 

3-10. Management of Adolescent Prob- 
lems, New York, N.Y. (H. Gershman, 
American Inst. for Psychoanalysis, 329 E. 
62 St., New York 10021) 

4-S. Non-Ferrous Tooling for the Plas- 
tics Industry, Newark, N.J. (S. Tatar, Die- 

K mold Corp., 2 Getty Ave., Clifton, N.J.) 
4-6. American Psychopathological As- 

soc., New York, N.Y. (M. Fink, 5 E. 102 
St., New York 10029) 

4-7. American Educational Research 
Assoc., 55th annual, New York, N.Y. 
(Meeting Coordinator, AERA, 1126 16th 
St., NW, Washington, D.C. 20036) 

8-10. American Acad. of Occupational 
Medicine, New York, N.Y. (D. Minard, 

4 4 Dept. of Occupational Health, Graduate 
School of Public Health, 130 De Soto St., K/K' Pittsburgh, Pa. 15213) K K> > 8-10. Institute of Technological Change 
and Administration in Printing, Publish- 
ing and Information Services, 7th annual, 
Washington, D.C. (L. H. Hattery, School of Government and Public Administra- tion, Ward Circle Bldg., Washington, D.C. 
20016) 

9-il. Aerospace and Electronic Sys- 
' tems, 12th annual winter cony., Los An- 

>v geles, Calif. (W. H. Herrman, Inst. of 
Electrical and Electronics Engineers, Inc., 
Los Angeles Council Office, 3600 Wilshire Blvd., Los Angeles 90005) 

9-11. Advanced Planning for Industry 
on Ships and Marine Systems, Washington, 

* D.C. (National Security Industrial Assoc., 
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Eliminates the need cal Education, 67th annual congr., Chica- 
for dry ice. > go, Ill. (C. H. W. Ruhe, AMA Council on 

Medical Education, 535 N. Dearborn St., 
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Maintains cold traps 14-18. American Soc. of Abdominal 
at -760F permanently! Surgeons, New Orleans, La. (B. F. Alfano, ASAS, 675 Main St., Meirose, Mass. 

02176) 
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"THE ORIGINAL" 

Easy-to-use, Time? Consecutive Number Labels are 
MICRO-MANIPULATOR self-sticking - adhere to any surface in temperatures 

ranging from .-700F. to +2500F. Numbers can be re- 
_______ peated from I to 10 tImes on a choice of seven different 

color stocks. Available in handy 
Inplants electrodes and other pre-cut tablet or clinically sate 

bacteriostatic roll form. Supplied 
with "No" prefix or your choice of 
5 standard prefixes. Economical 
consecutive number labels in- 
crease lab efficiency. 
FREE BROCHURE! 
Write for samples, illustrated bro- 

 chure, and the name of a dealer 
near you. 

PROFESSIONAL TAPE COMPANY, INC. 
365 EAST BURLINGTON ROAD, RIVERSIDE, ILLINOIS 60546 

Circle Na. 113 on Readers Service Card Circle Na 107 an Readers' Service Card 

stopped-how incorporating the 

I1OVI Arninco-Morrow 

I. I. 4. Stopped-Flow Apparatus 

specLropIIoLonleLrIc and the New 

4. Aininco Crating 

SySLe Ill 
* Permits reactions to be monitored after only 3 to 5 milliseconds' 11 

dead time 
* Utilizes quantities as small as 100 i.4 from each of the two 

reservoirs 
* Allows reactants in reservoirs to be changed quickly and easily 

without tools 
Other systems are available which incorporate the very versatile 
Aminco-Morrow Stopped Flow Apparatus and utilize instrumentation 'ft '  

already in your laboratory. For further information about rapid- "'K 

reactions instrumentation write to 

MMERICPN INSTRUMENT COMPANY 
DIVISION> OF TRAVENOL LABORATORIES, INC. 

Silver Spring. Maryland 20910 
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LIGHT (18 ounces) Rector, Cognitive Systems, 319 5. Robert- son Blvd., Beverly Hills, Calif. 90211) 
17-19. Solid State Circuits, intern. 

AND SMOOTH (ball bearings)... conf, Philadelphia, Pa. (R. W. Webster, 

Instruments, P.O. Box 5012, Dallas, 
OUR MM-33 MINIATURE  Use of Dreams, 

New York, N.Y. (H. Gershman, American 
M IL4iUMANI PULATOR* Inst. of Psychoanalysis, 329 E. 62 St., New York 10021) 18-19. Theoretical Chemistry and Sul- 

We deigned the MM-33 for scientists lfl " fur Chemistry, 3rd annual symp., New need of a lightweight micromanipu- > '7 Or leans, La. (L. P. Gary, Jr., Loyola 
lator with ultra-precision. Crafted of ?i ?'?>- K >'fft> >' >K? Univ., New Orleans 70118) 18-21. Western Electroencephalography 
aluminum and weighing only 18 ounces, the Soc., Hawaii, Honolulu. (D. Crowell, Pa- 
MM-33 eliminates swaying, even on flexible cific Biochemical Research Center, Univ. 
stands. Ball-bearing sI ideways assure incredibly of Hawaii, Honolulu 96822) 
smooth, wear-free operation without backlash. 19-20. Immune Complexes and Disease, 

For ease of adjustment, all controls are > 12th annual symp., New York, N.Y. (I. 
aligned in a linear plane. Coaxial knobs control ' > Saulpaugh, New York Heart Assoc., 2 E. 
vertical and horizontal movements. Separate 20-24. American Acad. of Allergy, 
knobs control coarse and fine adjustment in the Chicago, Ill. (1. 0. Kelley, 756 N. Mil- plane, with micrometer drum and vernier > K waukee, Wis. 53202) 20-27. American Soc. of Clinical Pa- 
read ings to 0.1 mm with 10 micron accuracy. thologists and College of American Pa- 
For mounting, a variety of stands are available. thologists, Las Vegas, Nev. (A. G. Boeck, Forcomplete literature on thefantastlc . 710 5. Wolcott Ave., Chicago, Ill. 60612) MM-33, write: E. Sobotka Co. inc., 110 Finn 21-22. National Assoc. of Medical Ex- aminers, Phoenix, Ariz. (A. Z. Hemeli, Court, Farmingdale, N.Y. 11735. '>" 3300 Kirkwood Hwy., Wilmington, Del. 

K 21-26. Engineering Foundation Re- 

)fliobotka search Conf. on Environmental Engineer- ing in the Food Industry, Pacific Grove, 
Circle Na. 90 an Readers' Service Card Calif. (R. L>achman, Environmental Re- 

sources Program, Cornell Univ., Ithaca, 
N.Y.) 

21-26. Stack Gas Emissions and Mea- p surements, Pacific Grove, Calif. (W. T. 
Analytical cv rreparative Ingram, New York Univ., New York) .I 

........ ...  22. Efferent Organization and Integra-  UETEJEIEzEznuEER tive Behavior, New Orleans, La. (J. D. uu3 u U EEEU *UU Eu- NEW uWU.imuu.'u Maser, Dept. of Psychology, Tulane Univ., EU3 inmminw New Orleans 70118) 
22-24. National Federation of Science Buchier provides these important, Abstracting and Indexing Services, Wash- 

temperature Controlled in5tru sngton, D.C. (NFSAIS, 2102 Arch St., 
ments for separating proteins, 4 Philadelphia, Pa. 19103) 
hemoglobin, albumin, enzymes K 22-26. Plastic and Reconstructive Sur- and other compounds  t- > gery, 5th annual intern. congr., Melbourne, Australia. (I. Snell, Royal Australian Col- acrylamide or another supporting K lege of Surgeons, Spring St., Melbourne 
medium. For complete informa- 
tion. and.prices, write.fo.appro- a&' > 23-24. Scope of Thermosets, Chicago, 
priate bulletin. > Ill (P. E. Fina, Box P, Riverdale, Ill.) 

23-25. Chemical Marketing Research POLY'ANALYSr Assoc., Chicago, Ill. (C. W. Slade, Jr., CMRA, 100 Church St., New York 10007) Basic anafytic.al.unit for separa  > ' ' ' 24-27. American Acad. of Forensic 
tion and destaining. Migration K Sciences, Phoenix, Ariz. (A. H. Schatz, 
takes place in 12 sample cok > > 750 Main St., Hartford, Conn. 06103) 
umns. Request Bulletin #3i75O 24-27. Society 'of Professors of Educa- 

tion, Chicago, Ill. (R. Reilly, Shippens- POLY.PREP? "100" ' burg State College, Shippensburg, Pa. Preparative' instrument for con- ' 24-28. American College of Angiology, 
tinuousfra.ctio.nation and elution.. 
Request Bulletin #3-1700. '>K/,'a >,>> 17th annual, New Orleans, La. (A. Hal- pern, 381 Park Ave., S., New York 10016) 26-5. International Acad. of Proctology, 

HCHLER INSTRUME.NT.S DIVISION'  Mexico City, Mexico. (A. I. Cantor, 147- > 41 Sanford Ave., Flushing, N.Y. 11355) .BUCHIER UCLEARCHICAGO 00RPM > " ' 27. 

iNSTRUMENTs Oregon Acad. of Science, Mon- A sues ARY 0 0 & Co. mouth. (C. L. Smith, Dept. of Anthro- 
1327 SIXTEENTH STREET, TORT LE..JERSEY, 07024 . pology, Oregon State Univ., Corvallis, 
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28-4. Symposium of the Pan-American 
Assoc. of Biochemical Societies, Banif, 
Alberta, Canada. (W. J. Whelan, Dept. of 
Biochemistry, Univ. of Miami School of 
Medicine, P.O. Box 875, Biscayne Ave., 

Miami, Fla. 33152) 

28-4. American Inst. of Chemical En- 1Th1IV? with gineers, 6th annual, Houston, Tex. (E. L. 
Ekholm, Bechtel Corp., P.O. Box 2166, 
Houston 77001) 

22nd annual, Cleveland, Bausch & Lomb's 35mm 28-5. Analytical Chemistry and Applied 
Ohio. (W. G. Fateley, Carnegie-Mellon Bausch & Lomb's 35mm Micro/Macro System for Technical 
Univ., 4400 Fifth Ave., Pittsburgh, Pa. 
15213) Photography saves you time and money. The Canon 

28-S. American Assoc. of Junior Col- through-the-lens spot-metering system assures convenient and 
leges, 51st annual, Washington, D.C. (W. accurate exposure measurements under all conditions. Most 
A. Harper, AAJC, One Dupont Circle, correction calculations have been eliminated. Time and film 
NW, Washington, D.C. 20036) used in bracketing exposures are saved for more productive 

28-6. Florida Midwinter Seminar in work. It surely is a 'one shot" operation. 
Ophthalmology and Otolaryngology, With extension tubes, rings or adjustable bellows you can get 
Miami Beach, Fla. (K. S. Whitmer, 550 
Brickell Ave., Miami, Fla. 33131) down close to your subject for 1:1 same size images on the film. 

Or, you can back off for an infinite number of magnifications, 
up to 1 5X without a microscope. 

March 
The right angle viewer makes for convenient observation of the 

1-3. Symposium on Antibiotics, Ste. specimen with the camera in the vertical position. For extreme, 
Marguerite, P.Q., Canada. (S. Rakhit, low-light level conditions there's a Light Meter Amplifier for 
Ayerst Laboratories, P.O. l3ox 6115, exposures longer than one second. In effect, this optional 
Montreal, P.Q., Canada) attachment amplifies the available light by a factor of sixty-four. 

1-3. Particle Accelerator Conf., Chica- Suggested list prices start at approximately $500. Compare 
go, Ill. (D. A. Carison, Argonne National Bausch & Lomb with other less complete systems. Your 
Lab., Argonne, Ill. 60439) 

1-3. American College of Surgeons, ? checkbook will love you. 
Phoenix, Ariz. (Communication Div., There's much more to the story and it's all in our new catalog 
ACS, 55 E. Erie St., Chicago, Ill. 60611) 42-2326. Write for it and our free demonstration offer. 

1-6. Society for Cryosurgery, Holly- 
wood, Fla. (M. Trueblood, SC, 30 N 64235 Bausch Street Rochester, N.Y. 14602 
Michigan Ave., Chicago, Ill. 60602) 

3-5. Fundamental Cancer Research \ 
25th annual symp., Houston, Tex (F 
Goff, Anderson Hospital and Tumor In a 

stitute, Univ. of Texas, Houston 77025) 
3-6. Midwest Clinical Conf., Chicago, 

Ill. (G. F. Lull, 310 5. Michigan Ave at  . 
Chicago 60604) 

3-6. American Educational Research ' .  
Assoc., New York, N.Y. (R. A. Dershimer, 
AERA, 1126 16th St., NW, Washington 
D.C. 20036) 

3-10. Clinical Conf. on the Treatment 
of Emotional Problems in Medical Prac 
tice, Case Studies in Child Therapy, New 
York, N.Y. (H. Gershman, American Inst 
for Psychoanalysis, 329 E. 62 St., New 
York 10021) 

4-6. Southern Society of Anesthesiolo- 
gists, Houston, Tex. (R. G. Zepernick, 
Mercy Hospital, New Orleans, La. 70119) 

4-6. Society for Contemporary Ophthal- 
mology, Hollywood, Fla. (SCO, Room 
1629, 30 N. Michigan Ave., Chicago, Ill. 
60602) 

4-6. German Endocrinological Soc. 
17th annual, Hamburg. (I. Kracht, Path- 
ologisches Institut der Universitat Klinik- 
strasse 32g, 6300 Gieben, Germany) 

4-6. Central Surgical Assoc., Minneap- 
olis, Mina. (W. J. Fry, Univ. of Michigan 
Medical School, Ann Arbor 48104) 

.5-6. American Soc. for Surgery of the 
Hand, Los Angeles, Calif. (L. Milford, 
ASSH, 869 Madison Ave., Memphis, Tenn. 
08104) 

5-7. National Wildlife Federation, Port 
land, Ore. (T. L. Kimball, NWF, 1412 
16th St., NW, Washington, D.C. 20036) 
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Biochemistry, Univ. of Miami School of 
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28-4. American Inst. of Chemical En- 1Th1IV? with gineers, 6th annual, Houston, Tex. (E. L. 
Ekholm, Bechtel Corp., P.O. Box 2166, 
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> 6-11. American Acad. of Orthopedic 

Surgeons, San Francisco, Calif. (C. V. 

Heck, AAOS, 430 N. Michigan Ave., Chi- 

cago, Ill. 60611) 6-12. American Concrete Inst., 67th annual, Denver, Cob. (Secretary, Box 4754, Redford Sta., 22400 West Seven 

Mile Rd., Detroit, Mich. 48219) 
7-9. American Assoc. of Pathologists 

U U U and Bacteriologists, Montreal, Canada. 
(K. M. Brinkhous, Dept. of Pathology, 
Univ. of North Carolina, Chapel Hill 
27514) 

7-11. Society of Toxicology, Washing- 
ton, D.C. (J. F. Borzelleca, Dept. of 

K >K .Pharmacology, Medical College of Vir- 

ginia, Richmond 23219) 

7-12. American Soc. of Photogram- 
metry, Washington, D.C. (L. P. Jacobs, 

>, >,,. >> .4.., 105 N. Virginia Ave., Falls Church, Va. 

> .22046) 
8-10. Aerodynamic Testing, 6th annual 

conf., Albuquerque, N.M. [J. L. Jones, 

>> ?.j? Aeronautics Div. (227-4), NASA Ames 

',,.".>ft>.a"'?.:..K'. .. ' Research Center, Moffett Field, Calif. 
94035] 

8-10. The How-to-Year-The Year for 
K Continued Professional Development, New 

K> York, N.Y. (R. E. Eddy, Commercial De- a>.>. ,?%KKKK velopment Dept., Nalco Chemical Co., 

180 N. Michigan Ave., Chicago, 111. 
6060>1) 

8-12. Symposium on Biophysical As- 

pects of Radiation Quality, Lucas Heights, 
N.S.W., Australia. (J. H. Kane, Div. 
of Technical Information, U.S. Atomic 
Energy Commission, Washington, D.C. 

20545) 
8-12. Western Metal and Tool Exposi- 

tion Conf., Design and Scientific/Precision 
engineered by research products Instruments Exhibit (WESTEC), Los An- 

We started by rethinking the whole Idea geles, Calif. (American Soc. for Metals, 
of small animal housing The only standard Metals Park, Ohio) 

8-12. American Soc. for Nondestructive we retained is the size. Testing, spring conf., Los Angeles, Calif. 

A new mold - labored over long and lovingly - 

produces cages of unusual clan (R. E. Turner, Eastman Kodak Co., Roch- 
with excellent visibility. 9-12. International Colloquium on the 

New stacking posts increase st Exploitation of the Oceans, Bordeaux, 
and strength of the side wall France. (M. M. Vigneaux, do CNEXO, 

not stick or jam. > Boite Postale 107, Paris 16', France) 
They do 9-13. International Exhibitions and 

And permit 200/s more cages 
in transit or storage than 'standard', Technical Meetings for Medical Electron- 

New runners-with their flanged ends- ics and Bio-Engineering, Basel, Switzer- land. (Sekretariat, MEDEX 72, CH-4000 
give the smoothest possible ride.Basel 21, Schweiz Bankverein, Basel) 

No sticking, bumping, jiggling 9-13. International Acad. of Pathology, 

when you slide them into a cage.Montreal, Canada. (L. D. Stoddard, Dept. 
research products is a new cornp of Pathology, Medical College of Georgia, 

experienced in plastics enginee.Augusta 30902) 

and animal cage development.10-12. Society of Photographic Scien- 
Further, we manufactureou.tists and Engineers, Toronto, Ont., Canada. (H. I. Hall, 10 Maguire Rd., Lexington, 

Which puts us in control of q Mass. 02173) 

inventory and shipping.10-13. Latin American Congr. of Nen- 
And - If standard sizes don' rosurgery, 14th annual, Punta del Este, 

suit your needs - our customw.Uruguay. (Secretary, Instituto de Neuro- 

is marked by the same excellen.ogia, Hopital de Clinicas, Montevideo, 
You're dealIng with the source. Uruguay) 

10-13. Quality Engineering, Pacific 
Grove, Calif. (H. D. Greiner, Engineering 
Foundation, United Engineering Center, 

345 E. 47 St., New York 10017) 
12-19. Marquette Medical Alumni 

meeavh ducts Assoc., clinical conf., Maui, Hawaii. (R. 
H. Herzog, MMAA, 561 N. 15 St., Mil- 
waukee, Wis. 53233) 

K 13-17. California Medical Assoc., Ana- 
.research products Inc. heim, Calif. (R. L. Thomas, CMA, 693 

376 North Avenue ' ' K 'K Sutter St., San Francisco, Calif. 94102) 

Oranford, NewJersey 07016 ' ' > ? K > Circle Na. 34 an Readers' Service Card 
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