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Analyse nani 'fobs of peptides and 
*etaboIitesin3Omirnutes.. 

U 

I7 T4iphQr  hopho sis     A twin-detector system, UV and 
p o &ttin thermal, gives you a complete 

 picture of an analysed sample 
in the 0.1 to 50 4ttl range. The 

NQ  r&msWb t1e  1  tevrV ai0n  twinbuffer system using 
enra  dr 1epajo of Ampholine? carrier ampholytes 

as 'spacers' gives you excellent 
3j1Th. e 4    >spratien andrs&iutiQnof difficult peaks. And no stabi-  * 

A  
lizWg meIium l requirei as in Qther electrophoresis 

Th *         '$iu4.  di&thpd The UV lamP U sed in the L taeophor detec-  
I0 ft Tha P1 1  " "        V4r system t a h4in typethatis ye  ry e asy tochange; 

10 $ simply  * I  1 t  LK Tahophoris aytooperate and maintain, with 
fI*pk gt q t IJV, t 1 RUN a 4-position control and simple 
  sample injection, plus counter-flow 

capability for analysis of large volume 
diiut samples. For more information, 

if ntat your LKB representative or I ite to us at one of the adresses 
3 NJ CT listed below. 

FI LKB Instruments Inc. 
12221 PARKLAWN DRIVE, ROCKVILLE MD. 28852 
(301)881-2510 
TELEX 9-62 
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YourC 2incubatorsh uld 

mm, 

Outlet 0.8-Micron 
Bacteria Filter Air and 002 Gas Mixtures 

Saturated to 90% RH or More 

Humidifier 

Inlet 0.8-Micron Bacteria Filter End Panel Removed 

No other water-jacketed CQ2 incubator 

offers all the features of the isher Is t Model 510 

Advanced Humidification System: Positive Gas Control: Proper gas Precise Temperature Control: No 
Forget mold inhibitors.., no clean- tension is a snap. Separate flow temperature guesswork. The in- 
up. Relative humidity is controlled meters on the front panel control air sulated, water-jacketed chamber 
automatically by a humidifier ex- and 00, flows. Requires only a maintains uniform temperature. 
ternal to the sample chamber. No co2 external gas cylinder. An in- Readings at nine A5TM-specified 
water pans or flooded chamber ternal pump provides air at rates test points vary no more than ?O.5 
floors. The patented Fisher humidi- ranging between 1.7 and 3.0 liters at 370. Direct-reading thermom- 
fication system draws in distilled per minute. Built-in controls main- eter monitors independent of the 
water as needed. The air! 002 tam proper air and 002 pressure temperature control system. Sepa- 
mixture is bubbled through the at all times. "Quick Purge" system rate thermometer probe is located 
water reservoir of the humidifier to quickly returns 002 pressure after in the geometric center of the 
produce a gas environment satu- door opening. Two 0.8-micron filter chamber. Assuring fail-safe opera- 
rated between 90% and 98% RH. cartridges cleanse in fluent and tion, concurrently functioning twin 

effluent gas streams, protecting sensors and solid-state temperature 
both cultures and lab environment control systems provide ultimate 
from contamination, temperature uniformity. 

The Isotemp Model 510 is fully described in an 8-page, illustrated brochure. Write for a copy. 

F Fisher Scientific Company 
711 Forbes Avenue 
Pittsburgh, PA 15219 
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The Zeiss Universal keeps expanding frontiers. 
Wherever microscopy expands, the Uniyersal becomes 3. Plutonium microspheres 

more universal. With its unsurpassed, uncompromising capa- Autoradiograph of lOMm zirconia spheres containing 
bility and versatility, it has been making history for 20 years- alpha-emitting plutonium. Nomarski differential interference 
and probably always will. The photomicrographs shown here contrast. Negative magnification: 800X. 
represent only four of the many fields where the Universal is 
in the forefront of research. Photomicrographs 1, 2 & 3: Julie Langhain Grilly, Los 

Alamos Scientific Laboratory. 
1. Experimental "micro balloons" 
Hollow glass spheres (- 50 Mm diameter) to be used as 4. Semiconductor 

fuel pellets for laser-induced fusion. Jainin-Lebedeff interfer- Tapered cross section after etch, showing emitter base, 
ence contrast. Negative magnification: 250X. buried layer, isolation and resistor diffusions. Nomarski differ- 

ential interference contrast. Negative magnification: 528X. 
2. Chromosomes Photomicrograph: Motorola Semiconductor Products 
From a human lymphocyte showing trypsin-induced Division. 

Giemsa bands (G-bands). Transmitted light. Planapo 63/1.4 
Oil objective. Negative magnification: 1250X. Nationwide Service. 

Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles San Francisco Washington D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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IEC CRU-5000 

IEC PR-6000 

Speeds up to 6,000 rpm 
Forces up to 7,275 xg 
Volumes up to 6,000 ml 
These five floor model centrifuges offer you 
the versatility, quality and performance you've 
come to expect from Damon/IEC Division. Name 
your application - there's a large volume, refriger- 
ated model for the busy clinical lab or blood bank 
(PR-6000), as well as a rugged, explosion-proof model for hazardous 
environments (Model EXD). Over 90 JEC accessories - including 
rotors, rings, adapters, cups, shields, carriers - let you adapt these 
centrifuges to your particular needs. 

Each centrifuge is built to perform and built to last. Quality is 
backed by a 75-year reputation of excellence in centrifugation, 
along with a full one-year warranty against defects in materials 
or workmanship. 
PR-6000. Most advanced refrigerated centrifuge available. Oper- 
ates at speeds up to 6,000 rpm, forces up to 7,275 xg, volumes up 
to 6,000 ml. The choice of blood bankers and clinical labs through- 
out the world. Unique continuous flow zonal rotor (CF-6) adds 
ultracentrifuge capabilities. 
CRU-5000. Economical and compact (2 ft. wide) refrigerated cen- 
trifuge. Capable of speeds up to 5,700 rpm, forces up to 4,575 xg, 
volumes up to 4,000 ml. Used in blood banks, clinical and indus- 
trial labs. Accepts most PR-6000 accessories including high 
speed adapters. 
CU-5000. Provides the same operational ranges and features 
as CRU-5000 when refrigeration isn't needed. Accepts basket ..- 

rotors and high speed (20,000 rpm) adapters. 
Model K. Rugged, dependable standard of industrial and clinical 
laboratories for a generation. Maximum capabilities of 5,200 rpm, 
4,275 xg, 6,000 ml. Accepts 26 different rotors. 
Model EXD. The only explosion-proof centrifuge. Listed by UL 
and certified by CSA for use in Class 1, Group D hazardous 
environments. 
Write today for the new 1976 TEC Floor Model Centrifuge catalog. 

 DAMON/lEc DIVISION 
AyE, NEEDHAM HTS, MASS 02194, TEL 16171 449-0600 Circle No. 517 on Readers' Service Ca 



LS users,areyou tolerating 
someone else s tolerances? 

Well, now you can stop when it comes to 
your liquid scintillation work. Set your own 
standards, save instrument time, reduce costs, 
and gain true multiuser flexibility. Simply switch 

now to the field-proven Beckman LS 3100 

This no-waiting liquid scintilla- 
tion counter comes standard with 

I three totally complete channels - each 
' with its own preset error control. So 

you won't have to count against some 
generalized time that's "good for the 
group' or wait in line to load up. Even 
while the instrument is operating, addi- 
tional samples can be loaded and set to 

,' run for individually optimized statistics. 
That's true multiuser flexibility. 

Truly improved results are further enhanced 
by Iso-Set N Modules, user-calibrated, plug-in fixed 
or variable windows that reduce setup time 
and improve accuracy. 

In short, superior performance is stand- 
ard with the LS 3100 System. Superior 
options like Automatic Quench Compensa- y' 
tion (AQC) and an additional 12-channel 
accessory complete the picture of your best 
liquid scintillation counter buy. 

So don't wait in line. Contact us now. 
Scientific Instruments Division, Beckman 
Instruments, Inc., P.O. Box C-19600, 
Irvine, California 92713. 
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Test-weigh the new 1976 Mettler compacts. 
You'll like the way they travel. 

Lean, light and nimble, the new compact Mettler PL300 also get the same high-quality craftsmanship that 
and PL3000 are two rugged electronic balances that has made Mettler the preferred balance throughout 
don't have to be parked in the same place all the time. the world. 
They can be moved around to different locations PL300, which sells for $1995, has a capacity of 300 g 
and be ready for action immediately. No leveling or and a readability of 0.01 g. PL3000, priced at $2295, 
arresting required. They're not affected by minor offers 3000 g capacity and 0.1 g readability. 
level changes. Put yourself behind the control bar of one of these 

The PL300 and PL3000 have sleek, modern lines and a speedy compacts. Ask your Mettler dealer to let you 
very low profile, which means you can comfortably test-weigh it now. Or for more information, write to 
operate the balances from a sitting position. You can us directly: Mettler Instrument corporation, Box 100, 
fit one in a space no bigger than what a standard Princeton, NJ 08540. 
8? x 11 inch writing pad would require. 

You get the same easy operation with these balances 
as with our larger electronic models-one control --' 

bar tares and turns the instrument on or off. And you inEEE...E, 77TI j9 i 

Circle No. 309 on Readers' Service Card 



'k "k' 

as 

'/7' 

ii 6, m 

91 9 9 kg, 7' 

7" i S ..k k' 

V 
".7' 

/7" " 

'i 

.7's 
k7' V 7' '7'7'7'y> a 6 

411 

. \7'<kk 7' 
7' ,..7')<7'.. 'K. .7' 

K. 

7' '. 'k '.k'.'. K.'k7" 7', 
iii6 7' 

K. 

K.""' 

- \ K kg7' <7'' 
kg 

'.kg'. 7" 

'.7"' 



New System tor Low Cost Analysis 
ot Micro-and Macroscopic Images. 

<K.5kK.k''.\'. >'. ,'. The analysis of visual images has long been recognized as an 
essential scientific tool for many applications. Microscopes 
and other optical instruments greatly expanded the types 
and quality of measurements which could be made, but were 
limited by the speed and accuracy with which the human eye 
could recognize and analyze these images. In the past several 
years, image analysis systems have augmented the human 
eye with sophisticated data acquisition techniques and auto- 
matic measurements. But, these systems have become 
increasingly expensive. 

Now, Omn icon alpha breaks the price barrier in image analysis 
systems.., bringing speed, accuracy, and reproducibility to 
a wide range of applications in science, industry, and 
education-routine or research: 
Inclusions in metals Autoradiography 
ASTM grain size Materials research 
Particle size analysis Petri dish analyses 
Aerosol particle sizing cytology 
Print quality Quality control procedures 
Photogrammetry ... And more! 

Omnicon alpha analyzes micro and macro samples using a 
wide variety of imaging devices, such as microscopes, macro- 
viewers, SEMs TEMs and Petri dish viewers. 
THE FOLLOWING ESSENTIAL MEASUREMENT FUNCTIONS 
ARE INCLUDED IN THIS SYSTEM: 

Area including holes Total projected length 
Area excluding holes Total area 
Projected length Total count 
Ferets diameter Oversize count (optional 

accessory for size distributions) 

... plus additional measurements can easily be derived. 

Big System Features in a Compact Package. 
Omnicon alpha also offers the same outstanding performance 
features found in our other Omnicon Systems. A high con- 
trast, black and white video display shows the image being 
analyzed, plus all measurement and count data in alphanu- 
meric format. An electronically-generated frame defines 
the field of measurement and can be varied in size and 
location by the operator. A Light Pen is used by the operator 
to select individual features and initiate certain measure- 
ments. For extra flexibility and accuracy, Omn icon alpha 
offers four modes of gray level detection. 
Now... Omnicon alpha makes image analysis low cost and 
practical. Let Bausch and Lomb demonstrate just how 
practical it can be for you 

# 

t "" ' 
K. * * 

2' 

Omntcon alpha correctly A count in one tield ot view 
detects the six zones 01 01 particles trom a sieve sample. 

BA USC H & LOM B Q inhibition in petri dish analysis. 

ANALYTICAL SYSTEMS DIVISION 

BAUSCH & LOMB, Analytical Systems Division, 71-0431 Linden Avenue, Rochester, New York 14625, (716) 385-1000 
Circle No. 498 an Readers' Service Card 



Instant records of a world that wodt 
stand still. 

S 
The Polaroid MP-4 Camera. specialists. Without losing your patience. Or your 

Instant copying is only one of patients (or your ongtnal x-rays). 
the things that it does. Or send off enlargements, or reductions, or copies of slides, quality-control illustrations, engineering draw- 

ings, or almost anything. Quickly and easily. If some- 
Maybe you chart the rise and thing should go wrong, you know it immediately and 

fall of business activity. Maybe can reshoot on the spot. 
you chart earthquakes And don't think you have to be an expert to get pro- 

Or heartbeats fessional results with our camera. With 30 or 40 mm- 
Maybe you copy utes of training almost anyone on your staff will be 

f'? photographs, or resize able to make photos with the MP-4. 
./whit art, or make black and The modular design lets you build and pay for only 

e slides for projection. 
However you're involved the photographic system you need. If you want addi- 

ther&s a tional capabilities later on, you can add them later on. with visual records, So if your records move too slowly for the world, 
job in your organization for write to us and well tell you how to catch up. 

Polaroid's MP-4 camera, the Polaroid Corporation, Dept. 26-285, 549 Tech- 
most versatile copy camera in nology Square, Cambridge, Mass. 0 139. 

If you're in a hurry, call 
The MP-4 can copy just about any- collect (617) 547-5176. 

thing, 3-dimensional or flat, in full color, or black and . 

white (with or without an instant negative). roiaroia 

And the MP-4 delivers the pictures you need 
just the way you need them. Instantly. 

So if ifs necessary to send 
off copies you can send 
them off fast. 

"Polaroid and "Polacolor? 

5. 



few Tape Hucordigs oii 

ENERGY THE ROLE OF TECHNOLOGY 
IN THE ENERGY CRISIS 

Length: 128 minutes 
4 Speakers-60 Figures El FUELS FOR THE NEXT 50 YEARS Price: $18.00 A Panel Discussion 

.Length: 178 minutes The Speakers: 
Speakers-IS Figures H. H. Hasiba.-Contribution of Enhanced Recovery 

Price: $1 8.00 Technology to Domestic Crude Oil 
R. N. Quade-Process Applications of Nuclear 

The Panel: Heat 
0. R;HjWDkOt Utilization of Coal L. W. Russman-Engineering Perspective of a 
LGMassey-Gaseous Fuels from Coal and Hydrogen Economy 

Petroleum A. Decora-Oil Shale Development and its Environmental Considerations 
E. Germ-Liquid Fuels from Coal In-depth examination of the gains-and problems ft.). Gameron-Liquid Fuels from Petroleum and -which state-of-the art technology will bring if 

.Oil Shale.brought to bear on our energy problems. 
I .1. Joyce-Natural Gas and LNG ___________________________________________ 

D. P. Gregory-Hydrogen, Methanol, and Other 
.NonconventionaiFuels. 

I.. Wender-Fuels.from Plant and Waste. Materials. 
Each speaker briefly discusses his subject; the 
panel then engages in a freewheeling, give-and- 
take diussion of the ergy problem and II].UNUSUAL. FUELS . .PRQ.UCTION. 
suggested solutions. 5 Speakers-91 Fl 

Price: $18.00. 

The Speakers: 
D COAL-NATURE'S BLACK DIAMOND D. L. Klass-Long-Range Approach to the Natural 

Length: 136 minutes Shortage Utilizing Nonfoss 
4 QrinaL.rc  Figures Renewable Carbon JpUflIOV? R.. .G... Sheehan-Methanol or. Ammonia Production. 

Price: $18.00 from Solid Waste by the City of 
Seattle 

The Speakers: W. A.  of Ethanol. and 
R. T. Eddinger-Coal-Nature's Black Diamond Vegetable ProteIn by Gratn 
R. F. Moran-Genesis of a Formed-Coke Process Fermentation 
J. F. Jones-Clean Fuels for Power Generation P. E. Cassady-Use of Me .thanol as a Motor Fuel 

from High-Sulfur Coals W. A. Scheller-Performance of an Ethanol- 
L. Seglin-The COGAS Process for Pipeline Gas Gasoline Blend in Automobiles 
This symposium presents a incisive look at coal nd Liht Trucks. 
as a source for synthetic fuels and includes An up-to-date rundown of results achieved in 
general economic and process details of the programn to t4setnethanol nd ethanol as. 
COED and COGAS processes additives in motor fuel, and details of advanced 

projects to use soltd waste and biomass .. 
sources of fuels. 

LOW SULFUR LIQUID FUELS.ROM.OAt. 
Length: 148 minutes 

El 5 $peakers-6& Figures Price: $18.00 
AVAILABLE ON TAPE CASSETTES ONLY 

The Speakers. PRICES: $18.00 per Title (Postpaid) 
J. G. Guin-Photomicrographic Studies of Coal $45.00 Any THREE Titles (Postpaid) 

.Dissolutio Society H. E. Lebowitz-Deashing of Coal Liquefaction American chemical 
.Products via Partial Deasphaltirtg- 1155 Sixteenth Street, NW. 

Hydrogen Donor Extraction washington, D.C. 20036 
.Effluents.. Dept. AP 

.Kulik-Deashing of Coal Liquefactio. 
oducts via Partial Deasphalting -__________________________________________ 

drogenation and Hydroextraction NAME:________________________________________ 
luents 

H.P. Malone-Characterization and Upgrading ADDRESS:______________________________________ 
.of Coal Liquids to High Value. 
Fuels arid ChemIcals city__________________ State__________ zip________ 

Processes for upgrading liquids extracted from 
coal are described and first details of a new coal 
liquefaction process from Gulf Oil are.evea led (Allow 4106 weeks (or delivery) 
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better small 
computer 
man IBM. 

The Wang 2200 Computer The Wang 2200 processes For more information, call us 
versus the IBM 5100 Computer. BASIC programs up to four times now. We're in the Yellow Pages. 
When you make a few simple com- faster. And tests show their machine Or write Wang Laboratories, 
parisons, you'll find there simply uses up to twice the memory for an 836 North Street, Tewksbury, MA. 
is no comparison, identical program. 01876, U.S.A., (617)851-4111. 

First, we cost $3,575* less. You can get a Wang 2200 on Wang Europe, SA., Buurtweg 13, 
On peripherals, we win again: your terms: rent, lease or buy one. 9412 Ottergem, Belgium. 

35 to 3. Wang has been producing 
Our 9" diagonal CRT is to their desk top computers since 1967. 

5"diagonal screen as cinemascope IBM introduced the 5100 in 
IBM has 114 programs. The All things considered, doyou 

is to a picture postcard. September, 1975. ________________________ 

Wang General Library offers twice want to buy a great big company 
as many. ora great little computer? Wehappentomakeabetter 

small computer than iBM. 
5L1/56d0P22 

U.S. domestic prices only. Circle No. 489 on Readers' Service Card 
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" I lookEd AT ThE bEST MicRoscopEs 
MONET CAN buy ANd bouqhT A 

No other research quality laboratory Baiplan offers unprecedented versatility for a 
microscope gives you so much for multitude of uses because of its modularity. 
so little. You see better, you see " Design your own personal Balplan for clinical, 
more because of Balplan's flat research and educational applications from 
field, infinity-corrected optical a comprehensive selection of ifluminators, 
system. Crisp, sharp image defi- stages, objectives, nosepieces, viewing 
nition extends edge to edge over heads and camera formats. 
the entire, large 20mm field of Add or subtract a wide selection of com 
view. Contrast, resolution and ponents to fit your specific needs in biology, 
color correction are the best ob- ' pathology, hematology, cytology 
tamable due to new fluorite opti- and bacteriology. 
cal elements and newly developed 
vacuum coatings. Photomicrography The Balpian experience is truly exciting. See 

richly - when for yourself. Write for a free Baiplan catalog is rewarding (#31-2411) and a free demonstration in your 
you're using Balplan. And lab with your own specimens. 
Balplan's exclusive sus- There is no obligation. 
pended inner arm insures 
vibration-free images with 
positive stability. There is 
never any image drift. 

4 

"'1< "'4 

',,,4 

_________________________________ 'I 
 .'/. 

Write to Bausch & Lomb, Scientific Optical Products Division, 20704 Bausch Street, Rochester, N.Y. 14602 
Circle No 492 on Readers' Service Card 



When it comes to X-Y ' 
Recorders 

It comes to one 
choice 

I I  

BEST VALUE - MOST FLEXIBILITY 
This versatile 11" x 17" recorder is adaptable for minimum error under dynamic conditions. Amplifiers 
laboratory or field, production or process, OEM (with are interchangeable as are input modules. 
or without modules) or dedicated applications in either 
bench or rack mounted. Inch/centimeter scaling by Overall accuracy ?0.2%. Linearity ? 0.1% full scale. 
front panel switch. Repeatability ? 0.1% full scale. Resetability ? 0.05% 

full scale. Overshoot is less than 1%. Basic sensitivity 
Differential input is potentiometric with no less than 2 1 mv/inch (0.5 mv/cm). Zero is fixed or can be 
megohms slewing resistance. High common mode remotely controlled. Local or remote control electric 
rejection. Acceleration, slewing speed, phasing and pen lift. Dozens of selections for input modules. 
damping of X and Y axes drives are matched for 

OEM discounts available. 

Need more information? Call or write: 

* nsrru rnenl DIVISION OF BAUSCH & LOMB 
ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS 78753 
(512) 837-2820 TWX 910-874-2022 cable HOINCO 

TELECOPIER Rochesterlaan 6 8240 Gistel Belgium 
EUROPEAN OFFICE Phone 059/277445 Telex Bausch 81399 

"the recorder company 
? A registered trademark of Houston Instrument. 
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AU you need to break into TV 
Simply. 

Just what you see here. 
A simple-to-use, hand-held Sony black 

and white camera, the AVC-3450. 
And a simple-to-use Sony videotape 

recorder that hangs from a shoulder strap, 
the AV-8400. 

Togetherthey weigh less than 24 pounds, 
including battery. 

And cost less than $2200... 
No fancy lights. No Medusa's head of cables. 

And you can review what you've shot right away, 
because the viewfinder is really a little TV screen 
on the back of the camera. If you don't like what 
you've shot, you can reshoot it-on the same tape. 

When you've finished shooting, you simply 
hook the recorder up to practically any TV set. 
No dark rooms. No movie screens. And, since 
videotape is ready for viewing as soon as it's shot, 
no delays (and costs) for processing. 

Which is one reason videotape is proving 
such a boon to businesses for product demos, 
training, sales presentations, and the like. 
To educators for recording lectures, experiments, 
even field trips. To physicians. To librarians. 

Another thing. When you are ready for color, 

But that's in the future For now ll you want 

Sony Corporation of America, Video Information Ctr. 
Dept. 227-F, Box 1594, Trenton N J 08607 

Price is subject to change and includes A adapter/battery charger a it A4 r. cferr to EtAJ l"ype I standards 

For litergture Cir$e Reed YM Nct. 48$. 
K. 

For demonstratIon CirI Pa4* $*vie 't4o 48$ 



A New World of 

Mater ma Is: 
Renewable and 
Nonrenewable 
Resources 
Edited by 
Philip 1-f. Abelson 
and Allen L. Hammond 

An important exploration of the new set of realities affecting 
the flow ot raw materials-a probing of the iner, asing demand 
for them and the obstacles to their discovery and production. 

A reliable flow of raw materials has been the fundamental considerations on mat 'rials production and use, the 
C ctor in the health of the American economy and of the perspectives in needs and supplies Qf resources, high 
economies of all other industrial nations. While economic technology m'xterials, and renewable and reusable resources. 
growth has begun once again in the United States and, more They examine those materials issues most vital to industrial 
slowly, in Europe, it is predicated on a whole new reality of economics, th future of materials res arch, and the effect of 
materials dramatically different from that of a decade ago. No the n w realities on the quality of life. 
longer can an abundance of basic commodities be taken for Th result is rare and refreshing-a detailed study which 

anted, and no longer can the supplying of any commodity be yields an identification of critical problems as well as the 
assumed continual. We have learned that the flow of existing authors' cons nsus that, in principle, these problems are 
materials is vulnerable to interruption by financial shifts, solvable. This overview must be studied by those involved in 
increased nationalization of foreign-owned properties, materials problems today, by those reaching for answers, and 
restriction of acc ss to resources on public lands, and a host of by all of us who will benefit from the solutions. Don't miss this 
other considerations born of the 1970's. In the development of vital collection of papers. A brief sampling of the 
stibstitute mate&ds we must hurdle these obstacles and also compendium's contents reveals the importance of studying 
adhere to nexv regulations for environmental protection, and dealing with these new realities. 

In February 1976 Science devoted an entire issue to a critical 
in-depth look at these and related problems. The special issue Papers in the Compendium include 
contained 24 pap 'rs written by some of the country's foremost "Materials: Some Rec nt Trends and Issues-Hans H. 
'.tuthorities. Thirteen more articles created by other, equally Landsberg 
distinguished authors were added to the list, and the total is "The Age of Substitutability-H. E. Goeller and Alvin M. 
being published as a compendium to provide a meticulous Weinberg 
look at Materials. Renewable and ATonrenewable Resources. "Forest Resources: An Overview-James S. Bethel and G. F. 

The compendium's authors probe the implications of Sebreuder 
national policy, energy constraints, environmental 

-?- -?- - - - - - - - - 

ORDER FORM: MAIL TO: 

Please send me copies of your latest Compendi Materials: Am erican Association for the Advancement of Science 
Renewable and Nonrenewable Resources. Dept. M-1., 1515 Massachusetts Avenue, NW., 

Washington, D.C. 20005 
LII Casebound, @ $12.95 retail, $11.95 for Members (prepaid). 

D Paperbound, @ $4.95 retail, $4.45 for Members (prepaid). 

D Check or Money Order payable to AAAS enclosed. 

D Please bill mc. (Remitt nec roost 'tccompany all orders under $5.00.) 
(Please allow 6 to 8 weeks for delivery) 

Ntmc 

Address - 

City State lip 
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aaasauuowices. . . 

Reviews of Science 

Don't miss this chance to keep up with SCIENCE! Our new compendium series presents au- 
thoritative articles on many of the principal issues that face science and society-articles 
originally published in SCIENCE, selected from earlier years as well as from recent issues- 
articles you would have clipped for future reference if you knew then what the critical issues 
of today would be-articles you will want to assign your students for background reading, or 
use to supplement your own professional library... 

We've brought these articles together in attractive compendium volumes on food, on energy, 
and on population. And others are in preparation, including a volume on materials to be pub- 
lished in May 1976. Each compendium is available in your choice of casebound or paperbound 
edition. Order one-or all of them-today! 

 Energy: Use, Conservation, and Supply. Edited with foreword by Philip H. 

1 * ti1iNti1t(.t4..jY Abelson; 154 +   ISBN CB 087168213-3, (PB) 0-87168-223-0. 

A collection of enduring and read- Prognosis for Expanded U.S. Production of Solar Energy Utilization by Physical 

able articles on ways to conserve Crude Oil: R. R. Bert, J. C. Calhoun, Methods: Martin Wolf 

energy and use it more efficiently, not Jr., and B. L. Whiting Power, Fresh Water, and Food from Cold, 

only in industry but also on an mdi- Oil and Gas Resources: Did USGS Gush Too Deep Sea Water: Donald F. Othmer 

vidual level. High?: Robert Gillette and Oswald A. Rods 
Oil Shale: A Huge ResourcL of Low-Grade Windmills: The Resurrection of an Ancient 

Partial Contents Listing Fuel: William D. Metz Energy Technology: Nicholas Wade Problems of Expanding Coal Production: Methanol: A Versatile Fuel for Immediate 

Low-Cost, Abundant Energy: Paradise John Walsh Use: T. B. Reed and R. M. Lerner 
Lost?: H. H. Landsberg Clean Fuels from Coal Gassification: Hydrogen: Its Future Role in the Nation's 

Efficiency of Energy Use in the United Arthur M. Squires Energy Economy: W. F. Winsche, 
States: Eric Hirst and John C'. Moyers Nuclear Electric Power: David J. Rose K. U Hoffman, and F J. Salzano 

Energy Conservation: C. A. Lincoln Energy Choices That Europ Faces: A Energy Storage (1): Using Electricity More 

Conservation in Industry: Charles A. Berg European View of Energy: W. Hafele Efficiently: Arthur L. Robinson 
Individual Self-Sufficiency in Energy: Allen Geothermal Electricity Production: Energy Storage (II): Developing Advanced 

L. Hammond Geoffrey R. Robson Technologies: Arthur L. Robinson 
Solar Energy by Photosynthesis: Melvin 

Energy Use in the U.S. Food System: John 67alvin 
S. Steinhart and Carol F. Steinhart 

2. J.?O JTiJ1iA JJO Population: Dynamics, Ethics, and Policy. Edited by Priscilla 

N Reining and Irene Tinker with a preface by Margaret Mead; 
184 + viii pp. ISBN (CB) 0-87168-214-1, (PB) 0-87168-225-7. 

The ethical issues of choice ... the Beyond Family Planning: Bernaid Berelson Natural History: Don F Dumond 

interrelationship of population size Population Policy: Will Current Programs The Demography of Primitive Populations: 

and economic development . . . the Succeed?: Kingsley Davis Norma McArthur 

consequences of population growth Family Planning and Publi- Policy: Who is Porotic Hyperostosis, Anemias, Malarias. 
such are the issues debated in this Misleading Whom?: Judith Blake and Marshes in the Prehistoric 

collection of out- AID's Family Planning Strategy: R. T. Eastern M diterranean: J. Lawrence compendium. Ravenholt Angel 

standing articles, research reports, Integrated incentives for Fertility Control: Kung Hunter-Gatherers: Feminism, Diet, 

and policy debates that appeared in Lenni W. Kangas and Birth Control: Gina BariKolata 

SCIENCE during a 10-year time span Toward the Reduction of Unwanted Preg Other People's Family Planning. Review of 

beginning in 1966. nancy: Frederick S. Jaffe The Khanna Study (Wyon and Gor- 
The Perfect Contraceptiv Population: Larry don) and The Myth of Population 

Partial Contents Listing Bumpass and Charles F. Westoff Control (Mandani): Burton Benedict 
Abortion, lllegitimacy, and the American Feedback in Economic and Demographic 

Efhics and Population Limitation: Daniel Birth Rate: June Sklar and Beth Transition: Harald Frederiksen 
Callahan Berkov Man and His Environment: Ansley J. Coale 

The Tragedy of the Commons: Garrett 
Hardin The Limitation of Human Population: A Ecology and Population: Amos H. Hawley 
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Height and W ight at Menarche and a Hy- Urban Growth and De -line: San Jose and Contraceptives and Dysplasia: Higher Rate 
pothesis of Critical Body Weights and St. Louis in the 1960's: Peter A. for Pill Choosers: Elizabeth Stern, 
Adolescent Events: Rose K Friseh Morrison Virginia A. Clark, Carl F. Lkffelt, 
and Roger Revelle Population and Pollution in the United and Paul Shankman 

Immigration Composition and Population States: Ronald G. Ridker Birth Control after 1984: C'arl Djerassi 
Policy: Charles B. Keely Birth Order, Family Size, and Intelligence: Relevance of Demographic Transition 

Cross-National Comparison of Population Lillian Belmont and Francis A. Theory for Developing Countries: 
Density: Alice Taylor D y and Marolla Michael S. Teitelbaum 
Lincoln H. Day 

Food: Politics, Economics, Nutrition, and Research. Edited with foreword by 3. F O O D Philip H. Abelson; 202 + v pp. ISBN (CB) 0-87168-214-X, (PB) 0-87168-226-5. 

This report is essential reading for India: A Perspective on the Food Situation: Prospects for High-Frequency Irrigation: 
everyone concerned with the serious J. D. Gavan and J. A. Dixon S. L. Rawlins and P. A. C. Raats 
problems we face in meeting the Agriculture in China: G. F. Sprague The Ganges Water Machine: R. Revelle and 
world's need for food. A provocative Human Milk, Nutrition, and the World Re- V. Lakshminarayana 
reassessment of the worldwide food source Crisis: D. B. Jelliffe and Shrubs-A Neglected Resource of Arid 
crisis of the last three years and a E. F. P. Jelliffe Lands: C. M. MeKell 
realistic look at our options for the Nutrition and Infection in National Devel- Pest Management: R. L. Giese, R. M. Peart, 
future. opment: M. C. Latham R. T. Huber 

Beyond Economics and Nutrition: The Our Vanishing Genetic Resources: f. R. 
Partial Contents Listing Complex Basis of Food Policy: J. T. Harlan 

Dwyer and J. Mayer Genes Conferring Specific Plant Disease Re- 
The Great Food Fumble: F. H. Sanderson Management of Femine Relief: J. Mayer sistance: K. W. Shepherd and G. M. E. 
World Food: A Perspective: T. T. Poleman Food Production: Technology and the Re- Mayo 
Institutional Obstacles to Expansion of source Base: S. H. Wittwer Plant Cell Cultures: Genetic Aspects of Crop 

World Food Production: P. R. International Agricultural Research: N. Wade Improvement: P. 5. Carlson and J. C. 
('rosson Rice Breeding and World Food Population: Polacco 

Difficult Issues Underlying Food Problems: P. R. Jennings Improving the Efficiency of Photosynthesis: 
H. Walters Food Science in Developing Countries: N. L. I. Zelitch 

U.S. Agribusiness and Agricultural Trends: Brown and E. R. Pariser Nitrogen Fixation Research: A Key to 
J. Walsh 

Energy Use in the U.S. Food System: J. S. Soils of the Tropics and the World Food World Food?: R. W. F. Hardy and 
Steinhart and C. E. Steinhart Crisis: P. A. Sanchez and S. W. Bud U. D. Havelka 

Weather Variability, Climatic Change, and Food Production and the Energy Crisis: Adaptation of Photosynthetic Processes to 
Grain Production: L. M. Thompson D. Pimentel et al. Stress: J. A. Berry 

PRICE FOR EAGH COMPENDIUM: Retail.' $12.95 casebound, $4.95 paperbound 
AAAS members. $11.95 casebound, $4.45 paperbound 

I ORDER FORM 
Remember to watch for the MATE -I 

RIALS COMPENDIUM, scheduled for Please send me the following compendium volumes. 
publication in May. In it, the country's ENER FOOD 
foremost authorities will talk about I GY POPULATION 
the implications of national policies, Casebound copies Casebound copies Casebound copies 
energy constraints, and environmental 
considerations on materials production - Paperbound copies Paperbound copies - Paperbound copies 
and use. Essential reading for everyone J PRICE FOR EACH COMPENDIUM. 
concerned with materials issues and j Retail. $12.95 casebound, $4.95 paperbound 
their import for the health of indus- AAAS members. $11.95 casebound, $4.45 paperbound 
trial economies, the future of materials LI Check enclosed (payable to AAAS) LI Please bill me 
research, and, ultimately, the quality LI Please send me information on standing orders for the compendium series. 
of life. 

YOU CAN HELP! We hope our Remiltance must accompany member orders. 
compendium series will serve as a use- 
ful source of information on important j Name ____________________________________________________________ 
issues of science, and we welcome your I Address___________________________________________________________________ 
suggestions on topics for future vol- 
umes in the series. Take a few minutes City, State, Zip 
of your time to share your ideas with I 
us. Send them to AAAS Publications Mail to: 
Department, 1776 Massachusetts AMERICAN ASSOCIATION Dept. C 
A venue, N. W., Washington, D.C. I FOR THE ADVANCEMENT 1515 Massachusetts Avenue, N.W., 
20036. I OF SCIENCE Washington, D.C. 20005 
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A technical 
breakthrough in 
scanning electron microscopes. 

Recent advances in electron optics design, manufacturing techniques, and 
solid state electronics have enabled ISI to offer you another major breakthrough in 
scanning electron microscopes.. . the 100-Angstrom Model 7. 

State-of-the-art in every respect, the Model 7 includes such important features 
as: 100 Angstroms resolution guaranteed 0 Built-in TV scanning 0 30X to 120,OOOX 
magnification rangee Dynamic focusinge A standard specimen stage that allows a 
1?" dia. specimen to be mounted and examined; or, the optional Universal stage that 
allows a 3" dia. specimen to be mounted and examined-the ultimate in specimen 
handling versatility. 

If you've been waiting patiently for a high performance SEM at an affordable 
price, check out the ISI Model 7. 

Prices start at under $17,000. 

Ask about ISI's SUPER family of SEM's which includes the 70-Angstrom SUPER II. 

International Scientific Instruments, Inc. 
5I 1400 Stierlin Road/Mountain View, California 94043/Phone (415) 965-8600 

Circle No. 425 on Readers' Service Card 
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Now your J.L Baker distributor can 
also ship you things he doesn't have! 

How can your Baker distributor ship you things he doesn't have? Easy. He 
now can immediately contact the Baker Super Service Center and- 
in almost every instance-have the desired item shipped directly to you 
within 24 hours. It's as though yourJ. T Baker distributor has just added the 
largest reagent warehouse in the world to his backyard to serve you. (To 
super-serve you.) 

Now depend on your nearest Baker distributor for all of your laboratory 
reagent needs. He's listed on the facing page. 

And do you have our new 428-page Catalog 750 featuring thousands of Baker 
quality laboratory chemicals? If not, please write. Thanks. 

And, of Course, J. T Baker's Super Service is also available for... 

NEW ULTRAPURES: 
Ammonium Hydroxide, "metal-free" solvent, ultrapure metals, 
metal oxides, and products for fiber optic research. 
The J. T Baker ULTREX? line is an ever-expanding listing of the 
ultimate ultrapures. For example: ULTREX Ammonium Hydroxide, 
ULTREX Methyl iso-Butyl Ketone, ULTREX Silicon Dioxide, etc., etc. JIBaker 
Plus dozens of previously-introduced ULTREX products. 

J. T. Baker chemical Co., 222 Red School Lane, Phillipsburg, N.J. 08865 201 859-5411 

Circle No. 279 on Readers' Service Card 
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TIAA- CREF 

Supplemental 

Retirement 

Annuities 

for tax-deferred 

annuity programs 
Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and certain other nonprofit educational organizations with tax-deferred annuity 
(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

--- - -- - - -- - m -, 

I Send me a booklet describing (T I A A) I 

I TIAA-CREF Supplemental RetirementAnnuities. CREF 
Name _________________ I 

I 
Address Street I 

I city State zip 

I _____________________________________ I 
I 

I Teachers Insurance and Annuity Association 
* 730 Third Avenue, New York, New York 10017 W I 
L - ------------ I 
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LETTERS eagerly talking with wheat hiochemists 
TLIEF g Solar Energy wheat. 

and experts on the nutritional aspects of 
separations Of The chairman of the meeting was 

outstanding Philip H Abelson's splendid editorial Muhammed, vice-chancellor of the "Energy biomass" (26 Mar., p. versity of Agriculture, Lyallpur, Paki- 
resolution 1221) was encouraging to me, and I'm stan, long known in the West for his 

sure to many others. One begins to be- work on the enzymology of the photo- 

With a come a bit insecure about criticizing reactivating enzyme from yeast. The proponents of either conventional or guiding spirit behind the organization 

Desaga/Irinkmann breeder reactors. When one has sug- was Alexander Hollaender, who has been gested that coal, solar energy, geother- a highly sUccessful organizer of inter- 

Double chamber, mal energy, winds and tides, and per- national symposia in a number of haps, in a major way, conservation might oping countries. 

tfley re even alleviate mankind's hunger for ergs, Among those who took part in the 
even distinguished physicists and at least proceedings were Sir Otto Frankel from 

1UUL one former Atomic Energy Commission Australia, who made an effective plea for 
director suggest that signees of such preservation of diverse genes in plant 
statements of opinion on the nuclear species used in agriculture and their wild 
power explosion and the impending plu- relatives; Johanna Dobereiner from Bra- 
tonium economy are "knee-jerk liber- zil, who described her work on nitrogen 
als" who should stick to their knitting, fixation in grasses; Michael Gale from 
be it biology, physics, chemistry, or any England, who gave a beautifully clear 

- - . other narrow form of science. Abelson is talk on the relationship between gibberel- 
joined by many concerned and well-in- hn insensitivity and dwarfism in wheat 
formed persons who objectively estimate and how this could be used in breeding; 
that the period 1985 to 1990 will see the and Hans Doll and Bjorn Eggum from 
end of supplies of easily accessible petro- Denmark, who spoke on the biochemis- 
leum and high-grade uranium ore. Large try and nutritional aspects of cereal pro- 
petroleum corporations and electric pow- teins. R. C. von Borstel from Edmonton, 
er producers, at home and abroad, have Alberta, Canada, will be responsible for 

Thin Layer Isoelectric Focusin already begun the conversion to nuclear editing the published volume of the 
(TLlEF is a new separation technique fuel. A major solar energy effort by the meeting's proceedings. 
offering numerous advantages over 
conventional is electric focusing government, and by the nation's scien- JANE K. SETLoW 
These include simultaneous tific research centers, might just manage Department of Biology, 
sepa.ratiOn of multiple samples with to unburden us, in a decade or so, of Brookhaven National Laboratory, 
outstanding resolution, accurate and much of our heavy dependence on a Associated Universities, Inc., 
.im.pIe.pH determinations, and nuclear future. It would also help as- Upton, New York 11973 

disti.nct.evaluation by paper print suage our concerns about long-term 
techniq.e.. 

using a Desaga/Brinkmann TLE waste disposal, accidents in trans- 
Double Chamber offe.sthe added portation and reprocessing of plutonium- 
advantage that plates as large as - enriched reactor products, and the' Nuclear Power: How Do the People 
20x40cm.can be utilized, and separa- table diversion to weaponry. Decide? 
tions can.be.un in the 20cm or 40cm CHRISTIAN B. ANFINSEN 
direction. Wi.e longer length permils 
separations even more distinctl) The National Institutes of Health Philip M. Boffey (News and Coin- 
chanib also accepts two plates Bethesda, Maryland 20014 ment, 30 Jan., p. 360) notes that in at 
2Ox2Ocm, four plates 2OxlOcm, and u least eight states initiative measures to 
to eight plates 20.x5cm. Multiple halt or postpone building of nuclear pow- 
separationsmay.be.run simultaneousl. 

various carrie r...m aterials and/or er plants are being or have been recently using Pakistan Plant Symposium circulated and reports on legal issues buffer systems. ..... 
The unique Desaga Chamber raised over the division of authority be- 

comes with plastic insulated aluminum The first international symposium ever tween the federal and state governments 
cooling block, four.lndet&ndent, held in Pakistan took place I to 7 March with respect to matters of regulation of 
removable elec.tro.de troughs with.in Lahore and was entitled Genetic nuclear power reactors. The points 
platinum elecirodes, gas-purging por. 
and a transparent cover equipped with Control of Diversity in Plants. The raised in this useful article and elsewhere 
four safety switches. iUse of a fully- meeting was an attempt to bring together in Sdence's continued coverage of this 
stabilized power supply is recoin- basic plant geneticists, biochemists, and significant issue of public policy are valid 
mended). For informative literature, molecular biologists with applied work- and important. 
wr.te: Desaga Division,Brinkmann ers who are trying to improve crop The increasing use of the ballot, either 
Instruments, Gantiag.e..R.oad, plants, particularly those in the Orient. through referendum or initiative to deal 
Weatbury, N.Y. 11 

Perhaps the most important con- with the complex issues involving the 
Desaga / sequence of the meeting was the setting siting and regulation of nuclear power 

up of lines of communication between plants, raises not only the constitutional 
irinknu....nn basic scientists from the West and ap- issues of division of powers between the 

plied scientists from Pakistan. For ex- federal government and the states, but 
ample, wheat breeders were to be seen also another issue of immense constitu- 
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LETTERS eagerly talking with wheat hiochemists 
TLIEF g Solar Energy wheat. 

and experts on the nutritional aspects of 
separations Of The chairman of the meeting was 

outstanding Philip H Abelson's splendid editorial Muhammed, vice-chancellor of the "Energy biomass" (26 Mar., p. versity of Agriculture, Lyallpur, Paki- 
resolution 1221) was encouraging to me, and I'm stan, long known in the West for his 

sure to many others. One begins to be- work on the enzymology of the photo- 

With a come a bit insecure about criticizing reactivating enzyme from yeast. The proponents of either conventional or guiding spirit behind the organization 

Desaga/Irinkmann breeder reactors. When one has sug- was Alexander Hollaender, who has been gested that coal, solar energy, geother- a highly sUccessful organizer of inter- 

Double chamber, mal energy, winds and tides, and per- national symposia in a number of haps, in a major way, conservation might oping countries. 

tfley re even alleviate mankind's hunger for ergs, Among those who took part in the 
even distinguished physicists and at least proceedings were Sir Otto Frankel from 

1UUL one former Atomic Energy Commission Australia, who made an effective plea for 
director suggest that signees of such preservation of diverse genes in plant 
statements of opinion on the nuclear species used in agriculture and their wild 
power explosion and the impending plu- relatives; Johanna Dobereiner from Bra- 
tonium economy are "knee-jerk liber- zil, who described her work on nitrogen 
als" who should stick to their knitting, fixation in grasses; Michael Gale from 
be it biology, physics, chemistry, or any England, who gave a beautifully clear 

- - . other narrow form of science. Abelson is talk on the relationship between gibberel- 
joined by many concerned and well-in- hn insensitivity and dwarfism in wheat 
formed persons who objectively estimate and how this could be used in breeding; 
that the period 1985 to 1990 will see the and Hans Doll and Bjorn Eggum from 
end of supplies of easily accessible petro- Denmark, who spoke on the biochemis- 
leum and high-grade uranium ore. Large try and nutritional aspects of cereal pro- 
petroleum corporations and electric pow- teins. R. C. von Borstel from Edmonton, 
er producers, at home and abroad, have Alberta, Canada, will be responsible for 

Thin Layer Isoelectric Focusin already begun the conversion to nuclear editing the published volume of the 
(TLlEF is a new separation technique fuel. A major solar energy effort by the meeting's proceedings. 
offering numerous advantages over 
conventional is electric focusing government, and by the nation's scien- JANE K. SETLoW 
These include simultaneous tific research centers, might just manage Department of Biology, 
sepa.ratiOn of multiple samples with to unburden us, in a decade or so, of Brookhaven National Laboratory, 
outstanding resolution, accurate and much of our heavy dependence on a Associated Universities, Inc., 
.im.pIe.pH determinations, and nuclear future. It would also help as- Upton, New York 11973 

disti.nct.evaluation by paper print suage our concerns about long-term 
techniq.e.. 

using a Desaga/Brinkmann TLE waste disposal, accidents in trans- 
Double Chamber offe.sthe added portation and reprocessing of plutonium- 
advantage that plates as large as - enriched reactor products, and the' Nuclear Power: How Do the People 
20x40cm.can be utilized, and separa- table diversion to weaponry. Decide? 
tions can.be.un in the 20cm or 40cm CHRISTIAN B. ANFINSEN 
direction. Wi.e longer length permils 
separations even more distinctl) The National Institutes of Health Philip M. Boffey (News and Coin- 
chanib also accepts two plates Bethesda, Maryland 20014 ment, 30 Jan., p. 360) notes that in at 
2Ox2Ocm, four plates 2OxlOcm, and u least eight states initiative measures to 
to eight plates 20.x5cm. Multiple halt or postpone building of nuclear pow- 
separationsmay.be.run simultaneousl. 

various carrie r...m aterials and/or er plants are being or have been recently using Pakistan Plant Symposium circulated and reports on legal issues buffer systems. ..... 
The unique Desaga Chamber raised over the division of authority be- 

comes with plastic insulated aluminum The first international symposium ever tween the federal and state governments 
cooling block, four.lndet&ndent, held in Pakistan took place I to 7 March with respect to matters of regulation of 
removable elec.tro.de troughs with.in Lahore and was entitled Genetic nuclear power reactors. The points 
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four safety switches. iUse of a fully- meeting was an attempt to bring together in Sdence's continued coverage of this 
stabilized power supply is recoin- basic plant geneticists, biochemists, and significant issue of public policy are valid 
mended). For informative literature, molecular biologists with applied work- and important. 
wr.te: Desaga Division,Brinkmann ers who are trying to improve crop The increasing use of the ballot, either 
Instruments, Gantiag.e..R.oad, plants, particularly those in the Orient. through referendum or initiative to deal 
Weatbury, N.Y. 11 

Perhaps the most important con- with the complex issues involving the 
Desaga / sequence of the meeting was the setting siting and regulation of nuclear power 

up of lines of communication between plants, raises not only the constitutional 
irinknu....nn basic scientists from the West and ap- issues of division of powers between the 

plied scientists from Pakistan. For ex- federal government and the states, but 
ample, wheat breeders were to be seen also another issue of immense constitu- 

Circle Na. 402 an Readers' Service Card SCIENCE, VOL. 192 

LETTERS eagerly talking with wheat hiochemists 
TLIEF g Solar Energy wheat. 

and experts on the nutritional aspects of 
separations Of The chairman of the meeting was 
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sure to many others. One begins to be- work on the enzymology of the photo- 

With a come a bit insecure about criticizing reactivating enzyme from yeast. The proponents of either conventional or guiding spirit behind the organization 

Desaga/Irinkmann breeder reactors. When one has sug- was Alexander Hollaender, who has been gested that coal, solar energy, geother- a highly sUccessful organizer of inter- 
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als" who should stick to their knitting, fixation in grasses; Michael Gale from 
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tional importance. Our federal govern- 
ment is a representative government, 
probably the best designed in human 

L UIaI history. The representative chain from 
Toe First uiun Range 

citizen-voter to the elected officers of 
icrotome-cryostat. government to the appointed officers of * * government is a unique and outstanding 

nmnnnol.inno feature of the American political system. 
T51111151 01W 50 Irom 

The framers of the Constitution did not 'eon provide for ballot issues, but that govern- 
ment policy should be determined by the -Wb iv -501... 
representatives of the people-chosen 
because of their capacity to get the facts 

frozen Sections and weigh the relationships of one prob- 

lem to another. While the framers of the Irol I0 10 2. multi -uwineni Constitution wisely did not prescribe the 

The Harris LoTemp model WR precise way in which the states should 
is two microtome-cryostats in regulate their political affairs, and while lrotlo 
both routine diagnostic pro- question of ballot issues, the framers y 
one A single unit that can do the Constitution is formally silent on the IIUUU 
cedures and such sophisticated clearly intended that state and local gov- Look what it found in friend fruit fly. Once 
research procedures as thin eminent should be operated on the repre- again the unique capabilities of the new 
section light microscopy, auto- sentative principle as well. Article IV, KEVEX X-ray energy spectrometer have 
radiography, fluorescence mi- given a scientist more analytical information 
croscopy and other histological Section 4, of the Constitution says: "The about his sample than he anticipated. 
procedures, at a cost compar- United States shall guarantee to every Generally speaking, X-ray energy spectrom- etry (XES) has become an accepted technique able to presently available State in this Union a Republican Form of because it rapidly analyzes up to 81 ele- 
routine cryostats. Government." This is the only specific ments simultaneously and non-destructively, 

The Harris model WRO 5 reference in the Constitution to the form with little or no sample preparation. 
compact.., can be moved any- or structure of state government. It clear- However, when you have an analysis-quan- 
where it's needed. The cold titative or qualitative-that calls for low con- 
chamber has extra room for ly gives to the federal government some centration detection in a small sample mass 
tissue handling, storage or measure of responsibility for overseeing such as this fruit fly, it's beyond the scope of ordinary X-ray energy spectrometers. Only 
freeze drying. Full opening top the political structure of state and local a high-intensity system with a secondary tar- 
with special access ports coin- government and has been interpreted to get that emits pure mono-chromatic X-rays 
bines the features of a totally authorize "Congress and, perhaps to a with low background can produce results 
closed system with the easy ac- lesser extent, the President and the Su- such as shown here. And only KEVEX has a 
cessibility of open top models. high-intensity (2,000 or 3,000 watt) XES 

Available equipped with preme Court to superintend the acts and system for trace analysis in the less than 100 parts-per-billion range for many ele- 
International Equipment corp. the structure of the state governments ments in organic matrices. That's why the 
microtomes, or cryostat only and to inhibit any tendencies in a state man with the fruit fly came to us. It might 
prepared for installation of your that might deprive its people of Republi- pay you to do the same. Here's how to go 
present l.E.c. microtome. In- can government" (1). about it: Phone (415) 697-6901. Ask for the APPLI- stalled stereo zoom microscope Action both by Congress (in admitting CATIONS DEPARTMENT. We'll discuss the 
also available, states to the Union which, as territories, possibility of a free feasibility study using 

For a full description of the had initiatives and referenda) and by the your sample. Don't be bashful; we want to 
Harris wnc and its wide range Court (in reviewing cases in hear from you. 
of additional features write or Supreme If you'd like to peruse our literature first, 
call ... which the guarantee clause was offered fine. Call, write or circle the number below 

as the basis for striking down initiatives for a free brochure. 
and referenda) has firmly, up to now, 
upheld the constitutionality of the initia- 

tive and the referendum. But these deci- sions were made early in this century in KEVEX Corporation 
cases which, as far as this constitutional Analytical Instrument Division 

898 Mahier Road, Burlingame, CA 94010 
condition is concerned, were argued nar- Phone (415) 697-6901 
rowly. Moreover, this was also before the 
Warren Court substantially broadened . 

judicial intervention on behalf of the 
political rights of American citizens. The 
possibility that the courts might in the 
near future declare the initiative and ref- 
erendum unconstitutionai is slight, but 
the history of the judiciary on the issue 
of political rights certainly leaves that Harris Manufacturing Co., Inc. possibility open. More important, while 

14 Republic Road 
Treble Cove Industrial Park the court has been reluctant to open 
North Billerica, Mass. 01862 this immense issue, there has been no The KEVEX fruit fly multi-element analysis. Ob- ject: detect trace amounts of lead. Result: mini- 
(617) 667-5116 reluctance whatsoever on the part of mum detection for lead was found to be 5 nano- 

the court or of the other two branches of grams. Also detected were iron, copper and zinc. 
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government to enter, with the court's 
approval, into rather direct management 
of the manner in which state and local 
government conduct the people s bust- 
ness. 

Legal and constitutional arguments 
aside, the wisdom of deciding issues as 
complex, technical, and difficult as nude- 
ar plant siting by statewide ballot is 
clearly in question. My own view is that 
the very complexity of the nuclear issue 
illustrates the wisdom of the founders in 
decreeing a representative form of gov- 
ernment. The record of local and state 
voters in deciding ballot issues is better 
than man su ose. But situations in y pp 
which a weighing of scientific questions 
complicates questions of risk and eco- 
nomic alternatives in the light of sub- 
stantial technical disagreement are sim- 
ply not likely to produce an appropriate 
result. As a state citizen I would feel 
deprived of my right to a representative 
government if a decision on nuclear siting 
were made by a public debate which was 
not an informed one (and I personally 
think an informed public debate on this 
subject is impossible) and in which the 
persons I had elected to public office to 
make decisions for me did not have an 
opportunity to engage in the give and 
take of the legislative process. 

The emotion of the debate over nuclear 
plants must not be allowed to distort the 
necessary discussion of what is the wisest 
way to make such decisions. The Bicen 
tennial year is a good time to discuss the 
quality of the process by which we gov 
em ourselves as well as the issues re 
solved in that process. 

BREWSTER C. DENNY 

Graduate School of Public Affairs, 
University of Washington, Seattle 
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1. w. M. wiccek, The Guarantee clause of the 
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bearing on new-field discoveries. In ef- smaller ones give you 60 cages III 
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take of the legislative process. 

The emotion of the debate over nuclear 
plants must not be allowed to distort the 
necessary discussion of what is the wisest 
way to make such decisions. The Bicen 
tennial year is a good time to discuss the 
quality of the process by which we gov 
em ourselves as well as the issues re 
solved in that process. 
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fect, the model thus gives simulated ran- they seem to conclude that a likely cause 

New Lauda C-3T dom drilling a completely undeserved of the declining discoveries is that 
twofold advantage. Second, most pre- the oil industry is no longer searching in 
1930 data are from the pre-geophysics era the right places." This assertion seems Constant 
and have no applicability today. Third, untenable for the inland 48 states, which 
the whole country was never open to already is the most intensely drilled re- Temperature 
exploratory drilling at one time, and the gion of the world. Furthermore, a 

Circulator.. industry had no chance to find the big- profound strength of the industry is that 
gest fields first, as does the computer hundreds of different companies are 

with dial-in model. Fourth, many of the authors' con- searching with strong individual in- 
clusions about recent giant-field discov- centives and with many different ideas 

tem perature ery rates are open to serious question, and hypotheses, including random drill- 
because the raw data are quite in- ing. Yet not one of these searchers has 

conrroi.. adequate. And, fifth, as noted by Menard come forth recently with any new class 
and Sharman, major companies find of discovery that has altered the declin- 
about 60 percent of the oil with 10 per- ing trends in the inland 48 states. There- 

Only $375. cent of the wells-a clear illustration of fore, as Menard and Sharman at one point 
the value of intensive scientific explora- rightly conclude, the nation's only realis- 
tion. tic hopes for future major oil and gas 

The authors themselves are the first to supplies rest in the frontier areas of the 
reject their own ideal of "purely random offshore and Alaska. But the right way to 
drilling," since they limit their search to search in these hostile and costly envi- 
areas of sedimentary rocks. They thus ronments is not by random drilling. 
acknowledge industry's first scientific DAVID A. WHITE 
guide to finding oil and successfully Exxon Production Research Company, 
avoid misusing 40 percent of their model Post Office Box 2189, 
drilling in the barren areas of igneous and Houston, Texas 77001 
metamorphic rocks. They then opt for THOMAS A. FITZGERALD 
random search and choose not to make Exxon Corporation, 1251 Avenue of the 
use of another simple, but powerful, Americas, New York 10020 
guide-that oil, being less dense, floats 
on subsurface waters and therefore Since our article was published, we 
seeks the highest locations that the geol- have learned that many petroleum geol- 
ogy allows. Today, such prime potential ogists have entertained doubts about the 
field locations are detectable at most effectiveness of exploration. We have 
places from the surface by seismic tech- been informed of several comparisons 
niques, and the area of search is again between hypothetical grid drilling and 
markedly and efficiently narrowed. Ex- actual exploration which showed little 
ploration is further focused on the best advantage in the latter. 
areas by additional, more detailed guides White and Fitzgerald are among those 
concerning the distributions of oil who take a different view-in part be- 
sources, reservoirs, seals, and traps (in- cause they read implications into our 
cluding stratigraphic ones). It is essential article which were not there and in part 

Your laboratory.ould b.e using a to make use of this immense body of because they do not take our conclusions 
new Lauda Gonstant Temperature cir- 
culator with dial-in temperature con- knowledge, rather than to drill aimlessly. in context. We did not, for example, 
trol, and for as little as $375. In sum, it seems to us that Menard and contend "that random drilling can find 

That's the price of the new Model Sharman have given their computer oil better than current industry prac- 
c-3T, with 1,000 watt heater, 8-liters nearly a twofold advantage by using wells tices," nor did we conclude that "the oil 
per minute pumping capacity, easy- in established fields, in addition to the industry is no longer searching in the 
to-set one-knob thermostatic control, 
built-in coil for external cooling, all proper new-field wildcat wells, to find right places. We merely pointed out 
stainless-steel components, reading only new-field oil. This does not even that scientific drilling did not do all that 
thermometer, and 3o1oo0C operating count the computer's ability to focus in much better than random. We concluded 
range (0-1 000C using external cool- a nonrandom way on sedimentary basins, from this that not everything is yet 
ing) with ?0.200 control accuracy. Nor, more important, does it directly known about the factors controlling the 

Need greater control accuracy? address the question of the ability of distribution of oil. Consequently we be- 
Model C-3B has it (?O.030c), plus 
pre-set temperature selection (250, 370 science in exploration. An unknown, but lieve that systematic drilling in less prom- 
and 5600) and fine adjustment within probably large, portion of industry's ising places should be encouraged by 
?1 .o0c, all for $495. wildcat drilling has not been scientifically whatever incentives are necessary. 

For literature on these and other guided, as noted above, and should be As to the specific points in the White 
Lauda models, write: Lauda Division, 
Brinkmann instruments, cantiague eliminated before judging the impact of and Fitzgerald letter: 
Rd., Westbury, N.Y. 11590. In canada: technology. 1) Our data on "exploratory drilling" 
50 Galaxy Blvd., Rexdale (Toronto), Ont. The main contribution of Menard and prior to 1945 are from Hubbert, as we 
AaMsIa Sharman is their novel and reasonable cited (1). The data in early years are 

field-size assessment of the relatively quite speculative. To the extent that they 

Lauda small undiscovered oil potential of the include holes within established fields BNKMANN rCUiatuui inland lower 48 states. Unfortunately, they increase the odds that random drill- 
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ing will appear successful compared to 
the historical record. 

2) We believe that the regular, consist- 
ent relationships that we developed in- 
dicate that the decline in the rate of 
exploratory success is largely a function 
of chance for a given technology. We do 
not contest the source of the pre-1930 
data; indeed we said that the rate varies 
with the technology. 

2' 3) The whole country was not opened 
to exploratory drilling immediately, but 
that does not mean it was not available. 
The first five giant fields discovered were, 
respectively, in Pennsylvania, New 
York, California, Ohio, and Indiana. We 
are aware that the computer and industry 
had different targets. The question is, 

m em brane Why did industry explore as it did? Un- doubtedly the answer is very complex, 

with legal and economic factors in- 

are different...  volved. One major company, for ex- 
ample, used to just lease on a checker- 
board pattern. The fact remains that the 
system of exploration was not designed 

* Screen type * Low adsorption/absorption to sample the country and, hence, was 
filtration 

not very good at it. It is not, therefore, 

smooth * Non staining/non-toxic '<2" necessarily the ideal way to proceed in 
surface  ' * Chemically resistant " the future. 

'?. 4) We have taken our data since 1945 
* Low trace - * Thin and strong ' '< from the annual exploration summaries 

element ' '' of 
background * Low constant tare weight  - . the American Association of 

leum Geologists. We do not accept the 
serious charge that "the raw data are 

q quite inadequate." The point raised 
Here's how the of the limits of our analysis. Giant fields 

more likely reflects a misunderstanding 

are still discovered with gratifying fre- 
quency in the United States, but in order difference can work not include gas fields anywhere or oil 
to maintain a consistent sample we did 

fields offshore or in Alaska. 
5) White and Fitzgerald seem to as- 

tor you! sume that the nonmajor companies do not use science and that the numbers 

quoted are a fair measure of "value." A 
MICROBIOLOGY constant tare weight makes gravi- senior official of a very large, nonmajor 
Nuclepore membranes release no metric analysis easier and more company has expressed the opinion that, 
toxic substances before or after accurate. Low trace element back- despite the numbers, exploration by the 
autoclaving ... you save time and ground is a true plus in emission 
waste no solution or media. The and x-ray spectroscopy and neu- major companies is less cost effective 
smooth, velvet-like surface and tron activation analysis. than that of the smaller companies. 
non-staining feature allow micro- Our introduction of the hypothetical 
organisms to be seen clearly. Low 
absorption/adsorption mean up to AEROSOL method of random drilling was not in- 
95% increased yields. Straight-through, accurate pores tended to initiate a competition of indus- 

give unparalleled fractionation ca- 
pability. All particulates larger than try versus computer, but rather was 

QUANT1TATIVE ANALYSIS pore size are retained with uniform meant as a new perspective or standard 
Weighing and counting samples as dispersion on membrane surface. for measuring the effectiveness of explo- 
well as microscopic analysis are all ration. 
made easier by Nuclepore's thin- Learn what Nuclepore membranes 
ness and smooth surface. Low, can do for you. Oontact us and we W. H. MENARD, G. SHARMAN 

will see that you receive a catalog Geological Research Division, 
and full details. Scripps Institution of Oceanography, 

University of Cal Wornia, San Diego, LLg,5g9p9,g 
CeRPeRArION La Jolla 92093 

7035 Commerce Cir, Pleasanton, Ca 94566 References 
(415 462 2230 

I. M. K. Hubbert, Am. Assoc. Pet. Geol. Bull. 51, 
Circle No. 451 on Readers' Service Card 2207 (1967). 

208 SCIENCE, VOL. 192 

ing will appear successful compared to 
the historical record. 

2) We believe that the regular, consist- 
ent relationships that we developed in- 
dicate that the decline in the rate of 
exploratory success is largely a function 
of chance for a given technology. We do 
not contest the source of the pre-1930 
data; indeed we said that the rate varies 
with the technology. 

2' 3) The whole country was not opened 
to exploratory drilling immediately, but 
that does not mean it was not available. 
The first five giant fields discovered were, 
respectively, in Pennsylvania, New 
York, California, Ohio, and Indiana. We 
are aware that the computer and industry 
had different targets. The question is, 

m em brane Why did industry explore as it did? Un- doubtedly the answer is very complex, 

with legal and economic factors in- 

are different...  volved. One major company, for ex- 
ample, used to just lease on a checker- 
board pattern. The fact remains that the 
system of exploration was not designed 

* Screen type * Low adsorption/absorption to sample the country and, hence, was 
filtration 

not very good at it. It is not, therefore, 

smooth * Non staining/non-toxic '<2" necessarily the ideal way to proceed in 
surface  ' * Chemically resistant " the future. 

'?. 4) We have taken our data since 1945 
* Low trace - * Thin and strong ' '< from the annual exploration summaries 

element ' '' of 
background * Low constant tare weight  - . the American Association of 

leum Geologists. We do not accept the 
serious charge that "the raw data are 

q quite inadequate." The point raised 
Here's how the of the limits of our analysis. Giant fields 

more likely reflects a misunderstanding 

are still discovered with gratifying fre- 
quency in the United States, but in order difference can work not include gas fields anywhere or oil 
to maintain a consistent sample we did 

fields offshore or in Alaska. 
5) White and Fitzgerald seem to as- 

tor you! sume that the nonmajor companies do not use science and that the numbers 

quoted are a fair measure of "value." A 
MICROBIOLOGY constant tare weight makes gravi- senior official of a very large, nonmajor 
Nuclepore membranes release no metric analysis easier and more company has expressed the opinion that, 
toxic substances before or after accurate. Low trace element back- despite the numbers, exploration by the 
autoclaving ... you save time and ground is a true plus in emission 
waste no solution or media. The and x-ray spectroscopy and neu- major companies is less cost effective 
smooth, velvet-like surface and tron activation analysis. than that of the smaller companies. 
non-staining feature allow micro- Our introduction of the hypothetical 
organisms to be seen clearly. Low 
absorption/adsorption mean up to AEROSOL method of random drilling was not in- 
95% increased yields. Straight-through, accurate pores tended to initiate a competition of indus- 

give unparalleled fractionation ca- 
pability. All particulates larger than try versus computer, but rather was 

QUANT1TATIVE ANALYSIS pore size are retained with uniform meant as a new perspective or standard 
Weighing and counting samples as dispersion on membrane surface. for measuring the effectiveness of explo- 
well as microscopic analysis are all ration. 
made easier by Nuclepore's thin- Learn what Nuclepore membranes 
ness and smooth surface. Low, can do for you. Oontact us and we W. H. MENARD, G. SHARMAN 

will see that you receive a catalog Geological Research Division, 
and full details. Scripps Institution of Oceanography, 

University of Cal Wornia, San Diego, LLg,5g9p9,g 
CeRPeRArION La Jolla 92093 

7035 Commerce Cir, Pleasanton, Ca 94566 References 
(415 462 2230 

I. M. K. Hubbert, Am. Assoc. Pet. Geol. Bull. 51, 
Circle No. 451 on Readers' Service Card 2207 (1967). 

208 SCIENCE, VOL. 192 



Eastman Organic Chemicals 

READY: 

New, tree EASTMAN Organic Chemicals Catalog No.48. 

EASTMAN 
Organic Chemicals 
CATALOG NO.48 
An SASTMAN bet#ee,i'i ctai 

* compact reference guide to more than 6,000 organic chem- 
icals. 

* Structural formulas for more than 1,000 chemicals. 
* Includes sections on products for lasers, liquid scintillation 

counting, electrophoresis, and more. 

- Our new catalog has already been sent to all previous recipients on 
our mailing lists. If you don't have a copy return this coupon today. 

* * 0 0 0 0 0 0 0 * 0 * * 0 * 
' ''  

* Eastman Kodak company 0 * Details on the EASTMAN Dataservice Publications Program, Eastman Organic chemicals 
and how to benefit from this literature. * Dept. 412L 

* Inquiry cards for easy ordering of more literature, or to get Rochester, N.Y. 14650 
quotes on bulk and custom chemicals. Please send a free copy of EASTMAN Organic chemicals 

* Handy guide to distributors and Eastman Organic chemicals catalog No. 48 to: 
regional offices. * 0 

* Name 0 

* Affiliation 

city 5tate Zip Address_ _ _ _ 

MaybeEastmanhasabetterway. * * * * * * * * * * * * * * 
16 APRIL 1976 Circle Na. 479 an Readers' Service Card 209 



DON'T CALIBRATE! 
2 <  

rotate 

..,... 

and complete 
an experiment 
lfl the time 
It formerly took 
to set up 

210 SCIENCE, VOL. 192 



16 April 1976, Volume 192, Number 4236 SC I E  

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE The Week That Was 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- For the 113,000 members who did not attend the 142nd Annual Meeting of 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub -the AAAS in Boston, the Proceedings Issue will capture most of the sound 
lishing only material on which a consensus has been but not enough of the light. As the annual meetings go, the 1976 version with 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- its Bicentennial backdrop was, by common agreement, well above average. 
views-are signed and reflect the individual views of the The scientific content was strong, sessions were overcrowded, policy debates 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are affil- were lively and on timely issues, there was a striking international flavor 
iated. 

to the design of the meeting, and there was no evidence that anybody was 
Editorial Board bored. There was enough radical dissent to keep the record straight, but no 

1976 
ALFRED B. BROWN FRANK PRESS interruption of the completion of appointed rounds. Facilities and escorts for 
JAMES F. CROW FRANK w. PUTNAM the physically handicapped were available, and for the first time hundreds of 
HANS LANDSBERG MAXINE SINGER . . . . 
EDWARD NEY ARTHUR M. SQUIRES physically handicapped scientists were in evidence, while the turnout of 

1977 women and minority participants testified to a significant change. High school 
WARD GOODENOUGH DONALD KENNEDY students came in droves, and a small army of press persons saw to it that the 
CLIFFoRD GROBSTEIN NEAL F. MILLER events were well reported. The local advisory committee, headed by Howard 
H. S. GUTOWSKY RAYMOND H. THOMPSON Johnson and Gerhard Bleicken, extended itself to raise funds and arrange 
N. BRUCE HANNAY 

Editorial Staff special events, and the large crowd who attended the reception following Dr. 
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