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The winning t 

The ticket presented by the Beckman Model 125 

Digital Integrator entitles the user to hours of free 
time-all those hours formerly spent measuring peak 
heights, counting dots, and doing lengthy calcula- 
tions. Particularly designed to work with Beckman 
Model 120 Amino Acid Analyzers, the Integrator 
prints out the relative concentration of each amino 
acid as the Analyzer is printing the chromatogram. 
For an absolute reading, one quick calculation- 
applying a constant established for the Analyzer in 
a calibration run-is all that is required. The Inte- 

amino acid analysis 

grator also identifies each peak sequentially for easy 
correlation with the chromatogram, automatically 
starts and stops, automatically changes preset input 
channels for shifts between 570 and 440 m,L, and 
automatically compensates for baseline drift. It's 
a compact unit, complete in itself. There's nothing 
else to buy (except a Beckman Amino Acid Analyzer 
if you don't happen to have one yet). 

To get more information about the Model 125 Digital 
Integrator, write for Data File 125-5. 

INTERNATIONAL SUBSIDIARIES: 

GENEVA; MUNICH; GLENROTHES. SCOTLAND; TOKYO: PARIS; CAPETOWN; LONDON: MEXICO CITY 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94304 



Esterline Angus doesn't keep handing you the same old line! 
We keep developing new graphic recorders 
and new features to incorporate in estab- 
lished recorders ... to satisfy your needs. 

We've developed a trouble-free servo 
motor with only one moving part. No pul- 
leys, drive cords or gears. It delivers 2/10 
second response over a 10" span and 1/8 
second response over a 41/2 span. 

Our new Multipoint has an exclusive 
Programmed Printing option. It lets you 
select points electrically with switches. 

You can now order our Permanent-Mag- 

net Moving-Coil recorders with magnetic 
amplifiers (to increase sensitivity) or with 
power transducers (to measure watts, volts, 
amperes, vars ...). 

We've designed a Rapid Response (1/10 
second) Voltmeter. It records 100 milli- 
second voltage transients with full accu- 
racy . . . especially valuable in monitoring 
power supplied to data processing units. 

In addition to our best selling Ink Type 
Event Recorders are new Inkless and High 
Impedance Event Recorders. The high im- 

EXCELLENCE IN INSTRUMENTATION FOR OVER 60 YEARS 

pedance instrument can be bridged into 
low power (i.e., telephone) circuits without 
upsetting their operation. 

Want to record more than one channel 
of information on the same chart ? We now 
have six types of two-channel recorders, 
plus an Analog-Event Recorder which pro- 
vides one channel of analog information 
and eight channels of event information. 

Oscillo Graphs? Choose from nine units 
including portables and cabinet models. All 
with frequency response above 125 cps. 

Write for our full line brochure. You'll 
discover we make more kinds of graphic 
recorders than just about anybody else. 
Esterline Angus Instrument Co., Inc. 
Box 24000L * Indianapolis, Ind. 46224. 
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A'SaY (?~i ZIt1A$I4?(F fUA Footpad of Surveyor I spacecraft 
resting on the lunar surface. Depres- 
sion in soil caused by impact of pad 
is apparent. Surface material has been 

R~b.t~ 6.. Qlsori $~ ~1 Kr~t~pushed up and thrown out to form a 
raised rim. The disturbed soil is ap- 
parently fine-grained and aggregates 

......~~~ into chunks. At top of pad are televi- 
sion test target and an attitude-control 
jet which was used in test to blow 
gas against the surface. The photo- 

W ~ ~ ....graph has been digitized and cor- 
rected by computer for the frequency 

Hresponse of the television system. See 
page 1737. [JPL-NASA photograph] 



Read the fine print. 
Every time you buy a radioisotopically labeled com- 
pound from Isotopes, Inc., it is accompanied by a 
Control Laboratory Report like the one you see below. 
Read the fine print: 

"This product is fully warranted in regard to its 
chemical and radiochemical purity and isotopic 
assay -." 
Each Report not only certifies radiopurity, it also 

details the analytical data on which the determination 
was based. The Report states the compound's initial 
level of purity and the date of analysis. The Report 
specifies both the chemical and radiochemical criteria 
of purity for the compound and describes the analyti- 
cal procedures used. Graphic documentation of the 
radiopurity is part of the Report and information on 
stability of the compound is included. 

The Control Laboratory Report is tangible evidence 
of our belief that product purity is the most critical 
requirement to be met in supplying labeled com- 
pounds for research. For this reason, we use the most 
sensitive and precise quality control methods available 
today. 

Let us supply your next labeled compound order, 
To meet the need of fast delivery, we maintain a large, 
controlled inventory of compounds in dispensing lab- 
oratories on both the East and West Coast. Many com-, 
monly used compounds are stocked prepackaged for 
same-day shipment. 

For catalogs on our "Compounds of Radioactive 
Isotopes" and "Compounds of Stable Isotopes" write 
to Isotopes, Inc., 120 Woodland Avenue, Westwood, 
New Jersey, 07675. 
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Ihere are 

many laboratory 

animal cages 

lor sale, 

but .. 

ONLY ONE ISOSYSTEM ... 
If you're looking for a way to reduce cross-contamination and safeguard experiments, 
now is the time to try the versatile new ISOSYSTEM, animal housing system engineered 
by Bioquest. ISOSYSTEM is the only one ready-made to control the spread of 
airborne infections. And it is compact and easy to use. Overall dimensions with filter 
cap in place are only 12Y4 x 8 x 8 inches. 

This new compact ISOSYSTEM coordinates: (1) ISOCAP*, the disposable efficient 
filter cap, a fibreglass-plastic web, with clear vinyl end windows; (2) made-to-measure 
ISOLID*, laboratory cage lid of stainless steel or chrome plated with divider separating 
food and water bottle (lids nest for storage) and (3) ISOCAGE*, featuring the narrow 
molded flange for snug fit of component systems-in clear polycarbonate, opaque 
polypropylene or clear styrene acrylonitrile (SAN)--design permits nesting 8 cages 
to one foot, twice the usual number of plastic cages. 

Write or call us for full details: LAB CAGES, INC. Ia og I 
126 John St., Hackensack, N. J. 07602 201-487-6266 lab ca si 

SUBSIDIARY OF BECTON, DICKINSON and COMPANY 



"Any CORNING electrode purchased by a user between July 1, 1966, and Uecember 31, 1966, is guaranteed tor a period ot six montns Trom ine oaLe oi cus- 

tnmpr ronistratinn. The quarantee applies to any cause which renders the electrode inoperative during six months of normal laboratory use." Conditions: 
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1. Register his purchase with Corning Glass Works, Medfield, Mass., within one month of purchasing date., Z, Return the inoperative electrode directly to 
Medfield. Upon receipt of the registered inoperative electrode, Corning Glass Works will promptly send the user a replacement electrode free of charge. 



You'll find more advantages with TORBAL balances 
1, From 14 kg. balances to 0.1 mg. analyticals, Torbal is the 
only complete balance line with friction-free pivots and 
bearings. 
2. Only Torsion balances retain accuracy so long. With no 
knife-edges or friction points to be affected by dusty or 
abrasive atmospheres, adjustment and high sensitivity of 
Torsion balances last for 20 years and more! 

3. Only Torsion balances are so rugged yet sensitive. The 
Torsion construction with no knife-edges gives greater pro- 
tection against damage from objects accidentally dropped 
on the pans. 

Write today for a complete catalo 

4. Only Torsion balances do not get sluggish with time. With 
no bearings to accumulate dust or foreign material, Torbals 
do not lose their original speed even after long, tough use. 

5. The Torbal EA-1 analytical balance is the only analytical 
offering the advantages of a null-type read-out. This construc- 
tion eliminates any effect from variations in sensitivity. 
Sample weighing is much easier. 

6. When you use Torsion balances you don't need a service 
contract. Torbals are so rugged and dependable that adjust- 
ment or repairs are rarely needed. 

g of Torsion balances. 
^^ ^ ~~~~~~~TO~RRBAl?C-~L 

THE TORSION BALANCE COMPANY X T 
Main Office and Factory: Clifton, New Jersey, Sales Offices: Chicago, IIl., Richardson,Texas, San Mateo, Cal., 
Santa Ana, Cal., Pittsburgh, Pa., Lynnfield, Mass. N Plants and Offices in Montreal, Quebec and London, England 

CLIP, ATTACH TO YOUR LETTERHEAD A N WE'LL SEND INFO ON ANY YOU CHECK 

Fast, accurate direct 
read out to --0.01 
grams. Capacity 800 
grams. Also available in 
1000g. capacity (PL-1) 
with direct read out to 
0.1 gram, and 2000 gram 
capacity (PL-2) with di- 
rect read out to 1.0g. 
(O.1g. by estimation). 

Model 
PL-800 

E 
200 gram capacity. 
Weight control dial and 
fine weighing dial with 
vernier makes possible 
direct readings from 100 
grams to 0.01 grams. 500 
gram capacity model also 
available (DWL.5). 

D 
2000 gram capacity and 
with 10g. x 0.1g. and 
notched beam 100g. x 
10g. increments. Avail. 
able with tare beam in. 
stead of notched beam. 
(DH.2(b)). 4500 gram 
capacity models (DH-4(a) 
and DH-4(b)) also avail- 
able. 

Model Model 
DWL-3V DH-2 (a) 

E- 
120 gram capacity. 
Dials permit direct read. 
ings from 10 grams to 
0.01 grams (can also be 
read to 0.003 grams by 
estimation). 

Model 
DWL-2 

Analytical balance, di- 
rect digital readout to 
tenth mg., 160g. capa- 
city. Has exclusive solid 
-state electronic null in. 
dicator. Unaffected by 
variations in sensitivity. 
Ease of reading, accuracy 
and reproducibility great. 
ly enhanced. Null indi- 
cator simplifies sample 
weighing., . 

Model 
EA-1 



Laboratory refrigerators are repositories for 
solvents and standards, fractions and foodstuffs, 
buffers and beverages and, sometimes, even ice. 

But a fraction collector? 

Our new Ultro-Rac? fraction collector is the smallest, 
most compact unit on the market. It is barely largerthan 
this open journal. As such, it can fit into virtually any 
refrigerator. (Rather a significant advantage this, since 
it can often eliminate the need 
for using a cold room.) And out- 
side of the refrigerator, the 
modest size of the rectangular 
UltroRac (only 13.5" wide by 
20" deep) is a most appealing 
attribute in a world where labo- 

ratory bench space gets scarcer 
and scarcer. Ask anybody. 

Does such miniaturization 
sacrifice capacity? Not a bit. The 
UltroRac takes two hundred 
tubes (up to 18 mm. X 200 mm.) 
in twenty rugged, inert poly- 
propylene racks that can be re- 

moved, incidentally, without 

fuss, muss, gymnastics, or con- 
tamination at any time during 
collection, and then replaced 
with new racks without inter- 

rupting the program. And two 
or more UltroRacs can be cou- 

pled together to expand capac- 
ity further. 

Other pertinent characteris- 
tics: the UltroRac allows timed 

flow, drop-counting or volumet- 

ric-siphoning methods of col- 

lection; programmed collection 
with the greatest possible varia- 

tion; remote control operation 
wherein the control unit can be 

readily removed from the collec- 

tor; no long plastic delivery tub- 

ing-absolute minimum holdup 
between column and tube. 

How about reliability, since a fraction collector that 
is unreliable can be the bane of a researcher's existence, 
a waster of his time, and a frustrator of his plans? Well, 
since unreliability in fraction collectors often originates 

with exposed microswitches 
and relays that eventually be- 
come corroded, we've done 
this: most of our switches, all 
of our relays, and the counting 
mechanism also, are hermeti- 
cally sealed into our control 
unit. The only switches not 
sealed into our control unit are 
of the glass-enclosed, hermeti- 

cally-sealed dry-reed type which 
are operated magnetically from 
outside the glass envelope. Also, 
all parts of the UltroRac which 

might come in contact with liq- 
uids are of stainless steel or 

plastic. These precautions do 
wonders for reliability and 

peace of mind. 
Final germane thought: we 

are also the designers and 
manufacturers of the RadiRac? 
line of fraction collectors and 
there are more of these in use 
in the world than any other 
fraction collector. They're reli- 
able too. (But don't try to fit 
these RadiRacs-or those other 
fraction collectors that shall 
remain nameless-into your 
refrigerator.) 

For information on our new 
compact UltroRac and/or our 
RadiRac line of fraction collec- 
tors, please write and request 
bulletin 7000S6. 

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 
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SANBORN > sensing > signal conditioning > recording/ display tstorage 

and pay for '"ustom" recorders? 
.. when Sanborn offers a choice of standards like this 

The specific recording method required in your bio- 
physical work can be matched exactly in a standard 
Sanborn system: instantaneous thermal recording 
to 150 cps . . . photographic recording to 500 cps 
with dry, continuous charts available immediately 
for evaluation . . . or fast-response ultraviolet re- 
cording up to 5000 cps with immediate trace de- 
velopment in room light. Photographic and UV 
systems also permit full chart-width traces, trace 
overlapping and positioning along a common base- 

Write for new 18-page catalog illustrating 
and briefly describing more than 78 San- 
born instruments and systems for all fields 
of medicine and medical research. Request 
Medical Catalog MSF-1. 

line. Additional choices include: one to eight chan- 
nels, later expansion of 4-channel systems to 5-8 
channels, up to 9 chart speeds, horizontal or verti- 
cal chart plane, simultaneously visual monitoring of 
up to 8 waveforms on a built-in 17" scope, 22 plug- 
in preamplifiers to match your signals precisely. 
For complete information, write to Sanborn 
Division, Hewlett-Packard Company, Waltham, 
Mass. 02154. In Europe: H.P.S.A., 54 Route des 
Acacias, Geneva. 

HEWLETT 
PACKARD X SANBORN 

DIVISION 
Measuring for medicine and the life sciences 
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New ELECTRONICALLY Controlled Water Bath Shaker! 

Controls Temperature ELECTRONICALLY within ?-0.25? C! 

Controls Agitation ELECTRONICALLY from 40-400 rpm! 

Controls Water Level ELECTRONICALLY! 

Controls Heating and Tap-Water Cooling ELECTRONICALLY! 

Other new engineering features: Auxil- 
iary safety thermostat protects against overheating. 
Safety lock-knobs prevent accidental change of 
thermostat settings. Right-angle mercury thermom- 
eter is designed for easier reading without removal, 
and is also protected against breakage. Extra 
large shaker capacity. 

Send for catalog G77S/6246 

New Brunswick Scientific Company, Inc. 
) 1130 Somerset Street, New Brunswick, N. J. 08903 
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YOU 

PROBABLY 

SOME THINGC 

LAST 

WEEK 

WHAT WAS IT? 

Several thousand scientific and technical articles 
were published last week. It's safe to say that 
several of these articles contained information of 
interest to you. 

Why didn't you see those articles? Blame the 
"information explosion." Too much scientific infor- 
mation. Too little time to read it. Too few libraries 
to store it. And not enough information scientists 
to process it. 

Perhaps there's another explanation. 
Despite the deluge of scientific and technical 

papers, only a small fraction falls within the area of 
each individual's specific interests. Rather than too 
much information, there is often too little that is 
relevant to a scientist's particular needs. So your 
problem may not be one of information overload at 
all. You may actually have a shortage of information. 

How do you solve this problem? You don't. We do. 

ISI's revolutionary multidisciplinary approach to 
information processing brings the benefits of rele- 
vant information to those scientists who recognize 
the value of ISI services. We make it our job to see 
that you probably won't miss anything important 
next week . , or any week. 

For a brochure describing ISI and its activities, 
just write Department 29-10. We'd like to show you 
what you've been missing. 

Thousands of scientists throughout the world reg- 
ularly utilize such original ISI services as: Current 
Contents of Chemical, Pharmaco-Medical & Life 
Sciences e Current Contents of Space, Electronic & 
Physical Sciences ? Index Chemicus * Science Cita- 
tion Index - ASCA (Automatic Subject Citation Alert) 
* ISI Magnetic Tapes * OATS (Original Article Tear 
Sheets) ? ISI Search Service. 

f3 f l 

INSTITUTE FOR SCIENTIFIC INFORMATION 325 Chestnut St Philadelphia Pa 19106 USA 
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UNIMODULAR 4000 SERIES 

GAS CHROMATOGRAPHS 

FOR CHEMICAL, BIOMEDICAL, 
PESTICIDE ANALYSIS 

EXCLUSIVE FEATURES-All Standard 

Most advanced 4-column oven - allows unparalleled column-detector combi- 
nations. All-glass or metal columns. * 4 universal injection ports. For use with 
1/16 to 3/4" columns. * Up to 4 detector ovens, each individually temperature 
controlled on standby for immediate operation. * Vibrating reed electrometer. All 
solid-state design. Drift less than 1% per month. Sensitivity 3x10-13 amps. * Digital 
Log Electrometer. 1000-fold range increase. No switching or attenuation. For 
use with standard recorder. u Priced from $2095. Nowhere else can you obtain 
the combination of desirable features -plus exclusive Victoreen features -found 
in GC4000 Series instruments. For versatility... accuracy...stability... economy 
Victoreen Gas Chromatographs lead the entire field. 

6960-A 



This atomic absorption analysis is 

16 times better than you've seen before 

This record-setting, highly repro- 
ducible curve represents a percentual 
concentration limit of 6 parts per 
billion calcium. It was run on an 
unaltered stock Atomic Absorption 
Spectrophotometer - Beckman's 
Model 979. And, it's merely typical 
-with other elements, measurements 
as low as one part per billion are fre- 
quently achieved. The unmatched 
performance of this instrument stems 
primarily from (1) a Laminar Flow 
Burner* that delivers 5 to 20 times 
greater analysis-sensitivity than any 
other burner. It eliminates the solvent, 

1670 

concentrates the sample before it 
reaches the extremely stable flame. 
Only solid sample is burned. No sol- 
vent dilutes it or cools the flame. (2) 
Multi-Path Optics that permit passing 
the beam through the flame 3 times, in 
many cases increasing the sensitivity 
two to threefold. 

Model 979 is also operational in 
seconds for flame emission photonm- 
etry and a gamut of spectrophotomet- 
ric studies - a versatility unmatched 
among grating-type instruments. 

You get this step-ahead versatility 
and performance for less than $6,600 

including the Laminar Flow Burner 
and Linear Log 5" Recorder -about 
the same cost as most single-purpose 
AA instruments. For additional 
information, write for Data File 
LUV-566-SP. 
*Patent pending 
Price is stated in U. S. fullds and is subject to clalge 
vithout notice. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA - 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, 

SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 
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Admission, while free, is by pre-registration only. Write to Technicon, Ardsley (Chauncey), New York or phone 914-OW 3-1000. 
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DIGITAL EQUIPMENT CORPC 
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Ont. * Reading, :England : Pa 

1 - Cambridge, Mass. * Washington, D, C. * Parsippany, N. J,. 
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Noteworthy Monographs 

for Your Science Library 

* CIVIL WAR MEDICINE by Stewart Brooks, 
Auburndale, Mass. Jan. '66, 160 pp., 22 il., 16 
tables, $6.00. 

* THE TRAIL OF THE INVISIBLE LIGHT: 
From X-Strahlen to Radio(bio)logy by E. R. N. 
Grigg, Cook County Hosp., Chicago. '65, 1,016 
pp. (81/2 x 11), 1,404 figs., (Amer. Lee. Roent- 
gen Diagnosis edited by Lewis E. Etter), 
$36.75 

* PERSONNEL SAFETY FOR PUBLIC EM- 
PLOYEES by Verne K. Hipskind, Dallas Police 
Dept., Texas. '65, 196 pp., 19 il., $6.75 

* UNDERACHIEVEMENT compiled and edited 
by Milton Kornrich, North Shore Child Guid- 
ance Center, Manhasset, N.Y. (78 Authors) '65, 
692 pp., 12 il., $18.50 

* ENGLISH FOR THE FOREIGN PHYSICIAN 
(3rd Ptg.) by Jose Murilo Martins, Univ. of 
Ceara, Fortaleza-Ceara, Brazil. '65, 136 pp., 27 
il., $5.75 

* CHILDREN IN COLLECTIVES: Child-Rear- 
ing Aims and Practices in the Kibbutz edited 
by Peter B. Neubauer, Child Development Cen- 
ter, New York City. (41 Participants) '65, 416 
pp., $11.50 

* THE EVOLUTION OF PHARMACY IN BRIT- 
AIN edited by F. N. L. Poynter, The Wellcome 
Historical Medical Library, London. (11 Con- 
tributors) '65, 240 pp., 6 il., $7.75 

* THE PATHOLOGY OF LABORATORY ANI- 
MALS. A Conference Sponsored by the Section 
on Microbiology of The New York Academy of 
Medicine and The New York Pathological So- 
ciety. Compiled and edited by William E. Ribe- 
lin, American Cyanamid Company, Princeton, 
N.J., and John R .McCoy, Rutgers Univ., New 
Brunswick. (22 Contributors) '65, 448 pp., 292 
il., 36 tables, $14.75 

* BIOLOGICAL CLOCKS IN MEDICINE AND 
PSYCHIATRY by Curt Paul Richter, The Johns 
Hopkins Medical School, Baltimore. '65, 120 
pp. (7 x 10), 119 il., 6 tables, (A Salmon Lec- 
ture), $8.50 

THE POLYGRAPH IN PRIVATE INDUSTRY 
by Robert J. Ferguson, Jr., Scientific Security 
Service, Fort Worth. An informative text objec- 
tively revealing for the first time the true facts 
behind the ethical application and purposes of the 
polygraph examination in private industry. The 
author carefully guides the reader, the examiner, 
and the individual being tested through the intri- 
cate steps of an actual pre-employment test to an 
effective test conclusion. March '66, 352 pp., 95 il., 
91 charts, $11.50 

ORAL CONTRACEPTION: Mechanism and Man- 
agement by Joseph W. Goldzieher, Southwest 
Foundation for Research and Education, San 
Antonio, and Edris Rice-Wray, Center for Inles- 
tigation of Reproductive Physiology of the Asso- 
ciation Pro-Salud Maternal, Mexico City. Places 
in concise perspective both the theoretical and 
clinical aspects of oral contraceptives. Chemistry 
and physiological action are discussed in detail. 
June '66, 160 pp., 35 il., 18 tables, (Amer. Lec. 
Living Chemistry edited by I. Newtton Kugel- 
mass), $7.50 

THE DISADVANTAGED AND POTENTIAL 
DROPOUT: Compensatory Educational Pro- 
grams. A Book of Readings. Compiled and edited 
by John Curtis Gowan, San Fernando Valley 
State College, Northridge, Calif., and George D. 
Demos, California State College at Long Beach. 
(45 Contributors) Noted experts in theory and 
practice set forth new techniques for handling 
dropouts. Discusses definitions and statistics, di- 
agnosis and theory, curriculum change, guidance 
efforts, and educational and vocational rehabili- 
tation. May '66, 644 pp., 10 tables, $18.50 

THE FEMALE ALCOHOLIC: A Social Psycho- 
logical Study by Barry A. Kinsey, Oklahoma 
State Univ., Stillwvater. This study includes a re- 
view and evaluation of existing hypotheses con- 
cerning unique or distinctive characteristics of 
female alcoholism .. an examination and cri- 
tique of various theories of alcoholism . . . a dis- 
cussion of important social-cultural factors asso- 
ciated with female alcoholism . . . and the devel- 
opment of a conceptual scheme for the study of 
alcoholism within the framework of the symbolic- 
interactionist school of social psychology. May 
'66, 232 pp., 39 tables, $8.75 

Complete catalog of Thomas 

publications sent free on 
request. 
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WHY UNITRON MICROSCOPES ARE SEEN IN 

Most brands of microscopes promise quality . . . But UNITRON really delivers it. 

Some other brands imply economy . . . UNITRON proves it . . . check our prices! 

And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both. 

What's more, this guaranteed UNITRON quality and economy are offered in a complete line of 
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark- 
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted 
stands . . . with attachable or built-in cameras and illumination systems. 

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Corn- 
plete optical and mechanical accessories are standard equipment, rather than hidden extras "at 
slight additional cost". Coated optics are second to none. Original designs provide easy operation, 
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal 
advantages that customers have learned to expect when they specify UNITRON Microscopes - plus 
attractive prices which are so easy on your budget. 

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know 
this. It's the reason, really, why "UNITRON Microscopes are seen in the best of circles". But why take 
our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow 
any model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy 
... .not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try 
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details. 

THE BEST OF CIRCLES 

O Pleasesend UNITRON'S Microscope Catalog. 4-W 
O I accept (without cost or obligation) your invitation 

to try UNITRON Model _ for 10 days. 

NAME 

f,nMPAN V 

ADDRESS 

;t IT STATE 

i-~~~~I Iiiii;u W--0 44ds - nI V RM tlaIWNIW 
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FRACTO MAT 
(Tri-Purpose Linear Fraction Collector) 

Shown with optional 
otoelectric dispensing head 

TM 

The FRACTOMAT is just 17 1/2" Only 17?/2" wide * 260 Standard Tube Capacity with Adapters 
wide and the only thing big about for Micro-collection ? Drop, Time and Volume (Syphon or Photo- 

it is the kind of job it does. The electric) Collection ? Collection is Directly Into Test Tubes Pre- 

most compact fraction collector venting Cross-contamination * Safety Feature Prevents Loss of 

available, the FRACTOMAT will Samples * Racks Can Be Added or Removed As Often As Re- 

save you valuable bench space quired * All Stainless Steel and Anodized Aluminum Construce 

while offering many features that tion * Added Flexibility in Mounting Columns * Dust Cover In- 

other, larger units do not possess: cluded at No Extra Cost 
(Available for 220 Volt Lines) 

Find Out More: Request Bulletin #S3-4200 

L ABORATO R Y APPARATUS * PRECISION INST RUMENTS 

BUCHLER INSTRUMENTS, INC. 
1327 16TH STREET, FORT LEE, NEW JERSEY 07024 
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when you 

selecl a 

SPecIro- 

Polarimeler 

...lake a 

long look 

LOOK AT THE CARY 60 

Consider three basic factors that deter- 
mine the value of any spectropolarimeter 
-performance, reliability, versatility. 
Look at performance. Absorption toler- 
ance must be sufficient to permit UV pen- 
etration where sample or solvent absorbs 
heavily. Sensitivity has to be adequate to 
detect minute amounts of optical activity. 
Baseline stability is vital. 
Next, look at reliability. Can the instru- 
ment repeat yesterday's performance 
tomorrow? Next week? 

Then, look at versatility.The instrument 
should adapt to a variety of samples. Con- 
trols must be provided for matching the 
instrument to sample limitations. 

Now, look at the CARY 60. What are its 
performance benefits? Absorption toler- 
ance: with absorbances as high as 3, valid 
readings are obtained in the important 
2300A region of bio-polymer activity. Sen- 
sitivity: 0.0004? rotation detectable with 
sample absorbance of 1.0 at 3000A (15A 
spectral bandwidth, 30 sec pen period). 
Baseline stability: less than 0.003? drift in 
a 15-hour period. 
Reliability? Records show CARY 60's have 
been used as much as 10 hours daily for 
periods up to 2 years. With such reliable 
performance, data is accepted with com- 
plete confidence. 

Versatility is inherent in the CARY 60. 
Adapts easily for differential measure- 
ments. Precisely calibrated controls per- 
mit selecting operating conditions for 
optimum performance. This means fewer 
time-consuming dilutions and minimum 
sample handling. 
Take a longer look at the CARY 60. Write 
for Data File E607-66. 

A i I N S TINSTRUMENTS 

APPLIED PHYSICS CORPORATION 
2724 S. PECK RD., MONROVIA, CALIF. 

UV/VIS/IR/Raman Recording Spectrophotometers 
Manual Spectrophotometers * Spectropolarimeters 

Vibrating Reed Electrometers & Amplifiers 
.~- . . 
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NEW MALLINCKRODT CHROMATOGRAPHIC 
PRODUCTS CUT TIME-WASTING "KITCHEN WORK" 
If you think chromatography is fast now, wait until you try the 
new Mallinckrodt products. 
They all come from the same silicic acid production stream that 
brings you Mallinckrodt Silicic Acid AR 100-the classic sorbent 
for column chromatography. 
But our new products are specialists. They offer you wide choices 
of physical, chemical and pH characteristics. They can eliminate 
platemaking, acid treating, sifting, mixing and other preparatory steps. 
For column chromatography, there are four new Mallinckrodt 
SilicARm sorbents classified by particl size. 

Two fine-mesh sorbents for maximum Two coarser sorbents for the fast flow 
resolution in small columns. rates you want in large columns. 

Notice the sharp bands. They result from close control of particle 
size and other physical properties. The sorbents are clear and white, 
too, because Mallinckrodt controls organic and inorganic impurities 
to the highest standards generally available in commercial sorbents. 
For PLC, try new, ready-to-use CHROMA R"M latesg 

These are glass plates, just like the ones you 
* X =KSS ^ vmake yourself. But CHROMAR plates are 

better, because they're more uniform. They'll 
take all standard sample sizes and methods 
of visualization. 
(If you still want to be a hold-out and make 
your own plates, choose one of the many 
Mallinckrodt SilicAR?' TLC sorbents. SilicARs 

keep your chromatograms free of greyness on charred plates, 
contamination at the solvent front and other common troubles. 
They also have a bright white phosphor for sharper uv visualization.) 
For prelinminary experiments in thin layer techniques, get the 
$39.75 ~L~S-~~[~~~CHROMAR kit. 

.........f'l 
.The CHROMAR kit gets you 

Two;^ f into business fast. It has everything 
rIon insmal you need, except the solvent, to 
T hese aremake plates and chromatograms; 

and it does the work of equipment 
costing seven times as much. 

We've wrapped all these products (plus our new AluminARTM 
activated alumina sorbent) into a new Mallinckrodt chromatography 
catalog. Send for your copy. Or call your Mallinckrodt distributor. 

Mallinckrodt MALLINCKRODT CHEMICAL WORKS/st. Louis, Mo. 63160 
Offices in St. Louis * New York * Los Angeles 
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We approach 

from many angles... 
The Castle Research Laboratories with you on any level-from consul- 
offer a well-equipped, talented tation to the actual design and con' 
group of men from every scientific struction of specialized equipment. 
discipline, each concentrating his Should your needs not justify the 
:specialized knowledge and abilities expense of special equipment, we 
on a single field-sterilization. offer a complete contract sterili- 

We have the talent, experience zation service. 
and facilities to help you solve your If your problem pertains to steri- 
sterilization problem. We'll work lization, decontaminafion, pyrogen 

24 JUNE 1966 

testing,'contamination control tech- 
niques, or the measurement of 
microbial retentive capabilities- 
chances are we can solve it. Write 
*for our new Research and Develop- 
ment brochure. Wilmot Castle Com- 
pany, Rochester, N. Y. 14602. 
WILMOT CASTLE COMPANY 
a subsidiary of Ritter Pfaudler Corporation 
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Measure ... Check.. . Calibrate. . .Test... 
with L&N's new Panel-Mounted Bridges and Potentiometers. 

We've just developed a new line of 
19-inch-wide rack- or panel-mounted 
instruments-13 in all. 

They combine the basic circuit fea- 
tures of our widely-used potentiometers 
and bridges (resistance and tempera- 
ture) with convenience features for 
panel-mounting. 

Line-operation, for example, to elim- 
inate the need for batteries or standard 
cells. Detector terminals to provide the 
choice of an external galvanometer, null 
detector, null-balance recorder or con- 
trol amplifier. Rear-mounted terminals 
to permit neat back-of-panel connec- 
tions. Multi-point switching (and mul- 
tiple input terminals) on potentiom- 
eters. Accessories (shunt, volt box, 
run-up box) redesigned for rack mount- 
ing-three to a rack. 

The result? A new family of instru- 
ments that offer unusual possibilities in 

combination. We can suggest a few: 
ProcessMeasurements: Fordifferential 

measurements, using a zero-center re- 
corder or a digital voltmeter as continu- 
ous "readout" of the difference from 
input. For supervisory measurements- 
selected periodic indications from one 
or more remote locations. For produc- 
tion measurements-in plating, molding, 
mixing, drying, baking, etc. 

Check-out and Calibration: For trans- 
ducer calibration and thermocouple 
checking. For recorder check-out. For 
wattmeter, ammeter, and voltmeter cal- 
ibration. In calibration stands for ampli- 
fiers, power supplies and oscilloscopes. 

Research and Development: For 
highly precise laboratory temperature 
control. For auxiliary, supplementary or 
ambient measurements in physical, 
chemical and biological research. As 
ranging devices for AZAR (adjustable- 

zero, adjustable range) recorders. 
Testing: As elements of pilot-plant' 

instrumentation. For dynamic measure- 
ments in mobile vehicles. For efficiency 
measurements in heat exchangers and 
cryogenic installations. For motor, gen- 
erator and bearing temperature meas- 
urements. For life tests of electronic 
components. For repetitive product test- 
ing (of resistors, etc.) by percent devia- 
tion. 

Sound interesting? We think so. If you 
agree, just call your nearby L&N Field 
Office for full information ... or write us 
directly for descriptive literature, at4926 
Stenton Avenue, Philadelphia, Pa.,19144. 

LEEDW & NORiTH-PReis 
Philadelphia 44 * Pioneers in Precision 
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FISHER PRODUCT REPORT 
News about instruments, apparatus and reagent chemicals that make 
your work quicker, surer, safer and easier. 

You can leap on the 
DTA bandwagon and 

the ticket will cost 

only $950. 
DTA equipment to make thermo- 
grams like that shown can knock a 
$35,000 hole in your lab budget. 
Fisher's Differential ThermalyzerT 
costs a pinprick $950. Complete! Pro- 
grammer, furnace, sample holder, 
crucibles. Used with a 1-mv recorder, 
the Model 260 plots thermal "finger- 
prints" that identify impurities in 
pharmaceuticals; analyze clays or 
ceramics; differentiate between differ- 
ent types of coal, soils or isomers; 
test polymer curing behavior. The 
programmer feeds power to the fur- 
nace, heating the samples at a uniform 
5?, 10? or 25?C per minute, while 
differential thermocouples plot the 
thermogram. You can run two 50-200 

mg samples simultaneously, heat 
them to 500? or 1200?C, record tem- 
perature changes as small as 0.25?C. 
If you'd like to look before you leap, 
get our bulletins. (a) -I 

First, safe and sure If this isn't enough dope on Fisher's 

laboratory heating: Isotemp Ovens, ask us to send our 

Fisher's Isotemp? Ovens. product bulletin. (b) D 
TYPE Gravity Convection Forced Draft 

CATALOG NO. 13-244-1 13-244-3 13-244-5W2 13-244-2 13-244-4 13-244-6W2 
CAPACITY 1 cu ft 3 cu ft 8/2 cu ft 1 cu ft 3 cu ft 8, cu ft 
TEMPERATURE RANGE 40?0-200?C 400-2000C 
CONSTANCY 

At 100?C "+0.8?C :+1.0?C 1.30C .00C 10?C 1. 5?0C ?1.0?C 
At 200?C ?1.8?C 1.1C 1.1?C 2.2C 0.5?C +0.9?C :1.3?C 

UNIFORMITY 
At 100?C i0.5?C +1.0?C ?2.0?C 40.2?C ?0.5?C ?+1.4?C 
At200?C ?1.4?C ?1.9?C ?2.8?C 1.0C ? 1.50? C 15?C .9?C 

OVER-ALL DIMENSIONS 
Width 16? in 22?4 in 41/4 in 16? in 22/4 in 411/4 in 
Front/Back 16/2 in 19 in 20 in 16/ in 19 in 20 in 
Height 2278 in 28Y4 in 36/4 in 22Y8 in 28?4 in 36/4 in 

SHELF AREA 450 sq in 1080 sq in 3456 sq in 412 sq in 990 sq in 2880 sq in 
POWER REQUIREMENT 115 or 230-volt, 230-volt, 115 or 230-volt, 230-volt, 

50/60-cycle AC 50/60-cycle AC 50/60-cycle AC 50/60-cycle AC 
PRICE $230 $345 $695 $335 $440 $795 

One-of-a-kind titrations 
made easy: 
Fisher's Titrimeter?. 
Some time ago, you who perform 
routine titrations got a big assist with 
the development of the Fisher Titra- 
lyzerTM. It will run up to 16 repetitive 
potentiometric titrations (even when 
you're not around), printing out re- 
sults to 0.01 ml. 

However, for you who need to run 
different kinds of titrations-or prefer 
to titrate one at a time-we remind 
you of that reliable favorite, the 
Fisher Titrimeter. Precision elec- 
tronics and a wide choice of Fisher 
electrodes permit exceptionally close 
determination of end points. Range: 
0 to ? 1400 mv, 0 to 14 pH. Resolu- 
tion: -?0.02 pH. Accuracy: ?0.5%. 
Optional accessory kits for micro- 
and Karl Fischer titrations. Model 35 
($585) for manual titrations; Model 
36 ($700) for automatic and manual 
operations. We'll send our free Titri- 
meter brochure and, if you say so, 
some data on the Titralyzer. (c) 1 

= = == ==============..================================ = = . - .:.:::-~ _ 

Anything worth a five-cent stamp? 
If so, check the appropriate box and 
mail this page, with your name and 
address, to Fisher Scientific Com- 
pany, 13 9 Fisher Building, Pittsburgh, 
Pennsylvania 15219. F-557 

I F FISHER SCIENTIFIC CO. 
I Instruments, Apparatus, Furniture and Chemicals for Laboratories 

I Complete stocks in all these locations: Atlanta * Boston * Chicago * Cleveland * Houston * New York 
Philadelphia * Pittsburgh * St. Louis * Union N.J. * Washington * Edmonton * Montreal * Toronto * Vancouver 
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Some people believe 

you should be able to 

get a better centrifuge 

...and pay a little less. 

They are right. 
You can. . . if you specify LOURDES. 

LOURDES Clini-Fuge 30-R 
Combines low speed, super 
speed and ultra speed 
operations in one unit. 
Only one attachment is 
needed to increase 
maximum rpm from 6,000 
to 25,000. Automatic, 
Refrigerated. Contains all 
safety features as in 
Beta-Fuge. The 
price is $2,775.00; high 
speed attachment only 
$385.00. Non-refrigerated 
model (No. 30)-$840.00. 

LOURDES Series LC 
Bench type Centrifuges, 
automatic and 
non-automatic, with speed, 
volume and force 
combinations for every 
requirement. Prices - 
$760.00 and $925.00. 

LOURDES Model AX 
16,500 rpm with up to 400 
ml; forces to 34,800 x G. 
Only $265.00. 

LOURDES Beta-Fuge A-Z 
Capacity to 3,300 ml; 
forces to 41,300 X G. 
Automatic, Refrigerated. 
Temperature control ? 1? C. 
Many safety features such 
as "Fail-Safe" brush life 
control to prevent motor 
damage, automatic 
imbalance trip to stop the 
unit if there is excessive 
vibration, double 
independent shafts so 
rotors cannot fly off, etc. 
The price is $2,530,00 
with rotor. 

LOURDES Versa-Fuge 
Super speed, versatile 
bench type centrifuge for 
batch and continous flow 
operations. Speeds to 
17,000 rpm; forces to 
34,800 x G. Only $420.00. 

Sediment collects upernatant 
in plastic bags. 
Greater capacity. 
Just lift out..-- 

LOURDES Continuous Flow System 
Increased efficiency in separating solids 
from large volumes of liquids. Faster 
separation; larger sediment capacity; 
simpler operation. 

SEND FOR THE FACTS. Detailed data sheets available on request. Ask for Bulletin S-6-6 

L 0 U R D E S 656 Montauk Ave., Brooklyn, N.Y. 11208 (212) 649-2860 
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Show-Stoppers! 

The new Beckman CPM-100?T and DPM-100T Liquid 
Scintillation Systems literally stopped the show at a recent 
scientific meeting. And for good reason. These new systems 
electronically compute data and provide readout in CPM, 
DPM, or quench-corrected DPM with 2 sigma % error. And 
of equal significance, they now make it possible to achieve 
uncompromised performance and data quality from a room- 
temperature system with 100-sample capacity. 

These three-channel systems attain an E2/B of better 
than 100 with no refrigeration. The degree of quenching is 
accurately determined by external-ratio standardization, and 
the entire system is easily calibrated with the adjustment 
of only one control. They also feature a Command Tower 
ProgrammerTM which allows the personal selection of sam- 

tPrices are stated in U. S. funds and are subject to change without notice. 

ples and channels of interest. The CPM-100 and DPM-100 
Spectrometers represent a major advancement in the field 
of liquid scintillation analysis. Yet, the CPM-100 is priced 
at $7,995.00t and the DPM-100 is only $8,995.00t. 

For more information on these advanced liquid scintillation 
counters, contact your Beckman Sales Representative today 
about a demonstration, or write for Data File LLS-266-Sp. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; 
GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 
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M a t hs o n i x e 
m o r e g a e s t h a a n 

o t h e r s u p p l i e r .~~~4 

CALIBRATE INSTRUMENTS? 

Order calibration gas mixtures from 
the world's most experienced supplier of gas 
mixtures. Matheson gases are recommended by 
Beckman, Bendix-Greenbrier, Coleman, Consoli- 
dated Electrodynamics, F & M, Foxboro, Micro 
Tek, Mine Safety Appliances, Perkin-Elmer. 

r 

DOPING GASES 

Send for Data 
Sheets on mixtures 
of Arsine, Diborane 
Hydrogen Selenide, 
Germane, Silane, 
Phosphine. 

BIOLOGICAL 
ATMOSPHERES 
Custom mixed 
for Culture 
Atmospheres, 
Air Pollution 
Studies, etc. 

A 

RADIOACTIVE 
GAS MIXTURES 

Krypton-85, Carbon-14 
Compounds, Tritium, Sulfur-35 
Compounds are readily available, 
diluted with stable gases, or in 
compressed gas mixtures. 

NUCLEAR COUNTER MIXTURES 

We offer a variety of quality 
controlled mixtures for nuclear flow 
counters. See Catalog 25. 

^ .. I I w- - 
0 

Instrument Filling and 
Leak Detection, Sterilizing 
Gases, Synthetic Process Gases, 
Neon-Helium for Spark Chamber 
Spectroscopy and many more. 

-U- -U-- 

Prompt Service from 
Mixing Labs in 6 Plants. 
Write for Catalog. 

* ATHETHESON 
East Rutherford, N.J., Joliet, III. 
La Porte, Texas, Newark, Calif., Morrow, Ga. 
Matheson of Canada LTD., Whitby, Ont. 

L. 
24 JUN 196 
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Matheson P.O. Box 85, East Rutherford, N.J. 

I Please Send Compressed Gas Catalog C Doping Gas Data I 

Name. 

* Firm I 

I Address I 

City, State, ZI P _ _ 

C%i_______________St_____Z_____________ U 
^-------.--.-------^~~~~~~~~~~~~~~~~ 

M, 1 . l . . _ . - _ 

L 
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Derating of ultracentrifuge rotors is a necessity techniques, stress relieving, specialized alloys, and 

brought about by the development of progressive metal custom developed machinery. 
fatigue as a consequence of long-continued or repeated As a result, IEC rotors withstand repeated stressing 
stressing under extremely high centrifugal forces. This over such a protracted period without impairment, de- 
is usually expressed as successive limitations in per- rating is eliminated as a factor to consider in use. That's 
missible top speeds. why we say, no derating. You buy one of each type you 

A key factor in derating is the original strength of the need and that's it. Many years and thousands of use 

rotor which is largely determined by the nature of the red se. u p tem free from corrosion - E t 

material used, manufacturing processes and design. guarantees them unconditionally without time limit 

IEC ultracentrifuge aluminum and titanium rotors No derating. One more significant reason why, if you 
represent a technological breakthrough in which opti- work anywhere in the ultracentrifuge spectrum you 
mum design was achieved through computer techniques. should be prepared to change basic thinking about 
Our manufacturing processes involve advanced forging equipment. Send for brochures on Models B-35 and B-60. 

INTERNATIONAL (i) EQUIPMENT CO. 
300 SECOND AVENUE, NEEDHAM HEIGHTS, MASSACHUSETTS 02194 
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CLASSICAL RESOLUTION TEST 
SINGLE FOCUS 

N20-- 
44.0011 

Resolution =43,900 

M/e 44 

C02 
43.9898 

:-. 

N20 

44 44 

CO2 

N20 

CO2 HIGH RESOLUTION 
DOUBLE-FOCUSING 
SCAN OF 
ISOCAUCALOL 
Fragments near M/e 128 

Om 

I3 
1 ~ 4.47 

,\ \ 

M.W. 254.36 

I I I I I I I I I II I I I I I I II I 

PLANNING A MASS SPECTROMETER? 
The new Hitachi Perkin-Elmer RMU-6E is 
an instrument that gives you exceptional 
performance and versatility at moderate 
cost. It is easy to operate, compact and 
reliable. Its building-block design allows 

you to add all the analytical capability you 
need as your mass spectrometer program 
grows. For example: you can attach the 
electrostatic sector to allow high resolu- 
tion (M/AM 10,000 routine, 30,000 attain- 

able) and precision mass measurement 

(better than 1 in 200,000.) For computer- 
aided spectral interpretation, our new 
DDA-1 Digital Data Acquisition System re- 
cords 12,000 twelve-bit data points per 
second on magnetic tape with compatible 
format. 
* The RMU-6E Analyzer incorporates a 
90? 8 inch-radius magnetic sector with 

rigid, open construction. Its high resolution 
results from a refined ion optical design. 
Aberrations are corrected to the second 

order, and field fringing is minimized. Its 
wide pole pieces give a homogeneous field 
across the tube. Externally adjustable slits 
allow translation, tilting, and width adjust- 
ments. The magnet is fully adjustable in all 

#8 REPRESENTS 
0.1 ijgm t-BUTYL BENZENE 

ADDED AS INTERNAL STANDARD. 

9 J, 

. 7 

R-U 

20 15 10 

1-BENZENE 
2-TOLUENE 
3-ETHYL BENZENE 
4-P-XYLENE 
5-M-XYLENE 
6-O-XYLENE 
7-ISOPROPYL BENZENE 
8-T-BUTYL BENZENE 
9-P-CYMENE 

I t TIME 
5 0 (MIN) 

coordinates, and need not be re-aligned 
when returned to position after bakeout. 
The solid state electronics are designed 
for high resolution stability. Masses can be 
scanned to more than M/e 2000. Positive 
or negative ion scanning is standard. The 
all stainless steel vacuum system provides 
low background while allowing unat- 
tended operation without need for cold 

traps. Once set up, the RMU-6E analyzer 
requires little attention. 

* All-Glass Heated Sample Inlets 
accommodate gases, liquids and solids. 
Sample introduction is convenient;through- 
put is high. 

* Dual Direct Sample Introduction 
into the Ion Source produces intense 

spectra even at the low temperatures re- 

quired with unstable samples. The amino 
acid spectrum below illustrates this. 

* Gas Chromatograph Connection 
System heatable to 350?C with efficient 

all-glass helium separator allows on-the- 

fly identification (M/e 12-450 in 2 secs) of 
as little as 3 nanograms of component 
injected into the G.C. 

U. I 1- I - 1, -, III -m ----- l I I di IU 

PORTION OF MASS SPECTRUM FROM 
CHROMATOGRAPH PEAK #8 REPRESENTS 

0.1 pgm t-BUTYL BENZENE INJECTED INTO GAS CHROMATOGRAPH 

F 
.------- C--i 

>l 

114-- ',n,tr i '. ..iii.ii.iii.iiii 4 .-A i.? . ..-m1- - i i i 1/101 

_- .. A1 - - .- j - 3 A- 1 /30 

134 119 il i9 

PEAKS ON LOWEST SENSITIVITY GALVANOMETER 
ARE EQUIVALENT TO PEAK HEIGHT 

THAT WOULD BE OBTAINED FROM A 3 NANOGRAM SAMPLE 

* Electron Multiplier Detector is re- 
quired for highest sensitivity and speed of 
analysis. It offers a gain of more than 
50,000X the Faraday cup detector. 
* Precision Mass Marker directly indi- 
cates the mass number and marks the chart 
for faster data interpretation. 

* Accessories include Fox-type ion 

source, Knudsen cell, double collector for 

isotope ratio work. 
The cost of a typical RMU-6E from sample 
inlet to electron multiplier and high speed 
recorder is less than $35,000. A high- 
resolution double-focusing instrument costs 
less than $60,000. Where diverse require- 
ments exist within a single department, we 
have been able to install two complete 
high performance systems within a tight 
budget originally established for one mass 
spectrometer. For more information, or to 

arrange a visit to our Mass Spectrometer 
Demonstration Laboratory, contact Perkin- 

Elmer, Distributor Products Department, 
779 Main Ave., Norwalk, Conn. 06852. 

PERKIN-ELMER 

AMINO ACID SAMPLE: TRYTOPHAN 
SAMPLING TEMPERATURE=75?C 

M/e 204 
I I 1 

130 103 77 

• -r CH2-!CH-COOH 

H NH2 
H 

I I 
51 28 
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We don't mind 

* who object to our replac- 
ing two push-buttons with 
toggle switches in order to 
save you up to $705.00 on 
the NEW Work Horse of data 
retrieval. 

Up to 10 push-button selectable 
speeds to choose from! n Up to 
36 active data recording chan- 
nels! a Up to 8" paper width! 
m 200-foot record! n Choice 
of galvanometers-- DC 

criticing 
engineers... 

to 15,000 cps! x Remote/ 
Local control panel! * Mod- 
ular design! * Plug-in lamp 
assembly! N Rack or Bench 
mount! ... and many other 
desirable features. 

Write today--for complete 
listing of standard and op- 

V tional features to: 
MIDWESTERN INSTRUMENTS 

Oscillography Division, 41st and 
Sheridan Road, P. 0. Box 1526, 
Tulsa, Oklahoma 74101. 

SCIENCE, VOL. 152 

i. i 
Wi MIDWESTERN 

A SUBSIDIARY OF THE TELEX CORPORATION 
41st AND SHERIDAN ROAD, P. O. BOX 1526 

TULSA, OKLAHOMA 74101 
PHONE 918-627-1111 * TWX 918-627-6030 * TELEX 049-589 
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ANALOG MONOLOGUE 
On Means for Modelling, Measuring, Manipulating, & Much Else 

ANALOG ELECTRONICS & OPERATIONAL AMPLIFIERS 

Surely we are at least thirty years too late to justify the 
use of electronics -in measuring almost any physical or 
chemical parameter; in manipulating the measured data; 
or in computing, simulating, or otherwise predicting the 
behavior of a physical system. After three decades, how- 
ever, the outlines of any discipline become blurred - 
hence this refresher. 
One process is at the root of every contribution electronics 
ever made to its sister sciences: Amplification. There are 
many ways to characterize this effect, but perhaps the 
most general is to say that electronic circuits raise the 
energy level of data - that they are inherently very sen- 
sitive-and can be made to respond, with reliability 
(stability) and fidelity (accuracy) to very small changes 
in the input parameter. If the input is not already an 
electrical signal, it must be converted to an equivalent 
electrical parameter, by a "transducer." 
The need for amplification - for high sensitivity - is ap- 
parent from first principles. For example, we may restate 
Heisenberg's Exclusion Principle as follows: "The accur- 
acy of a measurement is a direct function of the observer's 
ability to make it with a minimum of disturbance to the 
system observed." If we read "loading", or "burden" for 
"disturbance", the need for sensitive circuits is apparent. 
Unfortunately, electronic amplifiers are not ideal. Left to 
itself, the sensitivity of a simple electronic amplifier circuit 
will vary so much (in response to both external influences 
and the instability of its own component parts) as to ren- 
der it useless for all but the crudest of applications. For 
this reason, among others, we have had to invent ways of 
stabilizing amplifier gain. The most convenient, powerful, 
and successful of these ways is called Feedback. 

There are many ways to describe feedback. We shall use 
a simple example. To obtain a particular value of ampli- 
fication, with a specific degree of stability and fidelity, one 
first designs an unstabilized amplifier having much higher 
"raw" amplification than is required; then one interconnects 
the output and input circuits of the amplifier by means of 
a more-readily-stabilized electrical circuit, called a feed- 
back loop, or feedback network (see Figure 1) in such a 
way that this feeding back of output energy reduces the 
apparent amplification, but gives to that modified amplifica- 
tion characteristic the inherently-higher stability of the 
feedback network. Thus, we can trade excess amplification 
for superior stability - and superior fidelity, by the way. 
Because this kind of feedback reduces the apparent amp- 
lification, it is called "negative" feedback. 
The feedback "network" may be as simple as a pair of re- 
sistors. The cost of such a circuit is modest, and its 
data-measurement and data-manipulation capabilities are 
impressive. . . but it is only the beginning. 

By modifying the feedback network, so as to include re- 
actances (capacitors or inductors) as well as resistances, 
you may create circuits that perform important and useful 
mathematical operations on a signal; for example one can 
differentiate or integrate it. Differentiation will convert 
velocity signals into acceleration, or position into velocity; 
or, with two differentiators, in cascade, position into ac- 
celeration. By integrating, one may reverse the process. 
There is almost no limit to the ingenious behavioral var- 
iations one may create and control, merely by choosing 
appropriate feedback network configurations. Nowadays, 
using inexpensive standard "hardware", one may quickly 
assemble circuits that respond logarithmically, exponen- 
tially, or trigonometrically and circuits that multiply and 
divide too - almost as faithfully as the circuit of Figure 2 
adds and subtracts. 
Remember - all of this is done with equipments that cost, 
generally, hundreds of dollars or less, and not the thousands 
or more one might expect, from their capabilities and po- 
tential usefulness. 
The kind of amplifier required for performing these opera- 
tions with accuracy and fidelity is a very special beast, 
called (naturally) an Operational Amplifier, and we have 
devoted much of our time and energy over more than 20 
years to its development and refinement. 

We manufacture several "generations" 
of this very special device in large vol- 
ume at surprisingly low cost . . . con- 
sidering the care we take and the 
resultant state-of-the-art performance 

and reliability. Several sell for less 
than $20.00. Each year, we send 
many tens of thousands of them 
into service, to do thousands of dif- 
ferent jobs, in hundreds of differ- 

l ent applications across the entire 
Fig. 3 spectrum of Science and Engineer- 

ing. Figure 3 shows two of the 107 
standard Philbrick Operational Amplifiers. 
If you should want to begin serious study of this subject 
on your own, we suggest that you write for the following 
items, as a "Starter Set". They are free. 
* Applications Manual for Computing Amplifiers (112 pages 

-normally $3.00 per copy) * Generalized Instrumentation 
for Research and Teaching (104 pages) * Bulletin 6000 
Philbrick in Brief 
For faster action, please note that we maintain the busiest, 
best-equipped Applications-Engineering service in the field. 
For further information write: Philbrick Researches, 000 
Allied Drive at Route 128, Dedham, Massachusetts, Phone 
(617) 329-1600. 

- PH ILIEBRICK 
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It's called the new Beckman E-3 
Glass Electrode. It provides multi-pur- 
pose pH measurement. It offers wide 

temperature application in the 0-100? C 
range. It measures accurately over the 
entire 0 to 14 pH scale with low sodium 
error. It maintains high sensitivity to the 
sample in the presence of corrosive 
action. 

For accurate pH sensing under almost 
any condition and the latest in electrode 
technology, look to the recognized leader 
in pH . .. Beckman. 

For additional information on the new 
E-3 Glass Electrode, or other Beckman 
electrodes, contact your local Beckman 
Sales Office. Or write for Data File 
LpH-466-15. 
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acy; and;,'ih any case, they cannot 
have the specialized backgrounds re- 
quired in the many technical fields un- 
der their jurisdiction. Second, day-to-day 
management of a modern university re- 
quires a vast number of nonacademic 
administrators who have no special 
orientation toward the university or 
its purposes and who could just as well 

keep the vital "paper gas" flowing in 
business or government. In many cases 
they make decisions which impinge 
strongly on scientific or academic is- 
sues. It is symptomatic of this situa- 
tion that the study "The Administra- 
tion of Government Supported Re- 
search at Universities" (News and 
Comment, 29 April) was carried out 

by the Budget Bureau rather than by 
the universities. Inaction by the uni- 
versities on this matter would be ex- 

pected if the government were en- 
gaged in trying to reduce support and 
curtail the freedom of universities to 
manage federal funds. The reverse is 
true, and we now have the Budget 
Bureau suggesting "research agree- 
ments" to replace research grants or 
contracts. The research agreement pre- 
sumably would fit the nature of most 
university research more appropriately 
than the grant or contract does and 
would enlarge the area of freedom of 
the research scientist or at least legalize 
the freedom he already exercises. It 

may also serve to shift responsibility 
for allocation of funds from the grant- 
ing agency to the university administra- 
tion. 

But in order for the proposed sys- 
tem to operate effectively there must 
be an impedance match between fed- 
eral and university administrations; at 

present many scientists have reason to 
believe that the match is poor indeed. 
There is widespread doubt that uni- 
versities are capable of managing re- 
search funds wisely or of making the 
crucial decisions which will influence 
science in fundamental ways. 

Universities would do well to bor- 
row a page from the book of the fed- 
eral agencies written since World 
War II. This book teaches that a prop- 
er impedance match between the scien- 
tific community and government agen- 
cies has been achieved when active and 
leading scientists have a significant role 
in policy and in budget allocations and 
when the government administrator has 
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in policy and in budget allocations and 
when the government administrator has 
training and background in the field for 
which he is responsible, knows the sci- 
entists in his field and their work, and is 
encouraged by his agency to seek new 
ways to advance his science. The paral- 
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which he is responsible, knows the sci- 
entists in his field and their work, and is 
encouraged by his agency to seek new 
ways to advance his science. The paral- 

lel in the university would find for each 
broad and active research field a dean 
who knows the overall field closely. The 
dean would work closely with an ad- 
visory panel of scientists, including 
members from other universities, and 
they would jointly be responsible for 
allocation of funds for education and 
research and for decisions affecting the 
future of the field in other crucial 
ways. A structure of this sort, com- 
bining specialized knowledge and ad- 
ministrative responsibility, is essential 
if universities are to assume the more 
important role which is implied in the 
Budget Bureau study. 

ROBERT G. FLEAGLE 

Department of Atmospheric Sciences, 
University of Washington, Seattle 

International Education Dialogue 

The recent congressional hearings on 
the International Education Bill show 
the growing interest of the U.S. govern- 
ment in funding programs for inter- 
national studies. All persons concerned 
with the crisis in education in develop- 
ing countries welcome our widening 
interests, but they wonder if our new 
plans offer a genuine dialogue. 

They demand both technical assist- 
ance and associated science-teaching 
programs, but rarely can we give as- 
sistance without adding our social ideas 
as part of the package. Much as the 
developing countries call for a wide 
variety of assistance programs to be- 
come effective, it is hoped, before they 
and we are overwhelmed by problems 
of survival, they need dignity and ac- 
ceptance as colleagues working for the 
common good. Other nations see much 
of our international dialogue polarized 
into an offensive parochialism as a price 
for assistance. Our ideas of science edu- 
cation are exported, and much of this 
is right, but in this process there is little 
humble search for new ways of seeing 
others and understanding ourselves. 

There are now several centers, in 
addition to the Division of Science 
Teaching at UNESCO, for collecting 
information on science education pro- 
grams in various countries, but none 
is based on service as a means to ob- 
tain information and create the needed 
climate of friendly inquiry between 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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The Spirit of Science 

School and college enrollments are increasing. Students are using 
better texts and teaching materials. Team teaching, television, language 
laboratories, and other innovations are coming into wider use. More 
attention is being given to how children learn and to how learning and 
teaching can be improved. Nations are helping other nations to reform 
and improve their educational systems. Now, into the midst of all this 
change, comes a proposal for a more fundamental and sweeping change 
than any yet seen. The Educational Policies Commission (of the National 
Education Association and the American Association of School Admin- 
istrators) offers the radical proposal that education-all of education- 
be infused with the spirit of science.* 

The spirit of science is defined in terms of seven underlying values: 
longing to know and to understand; questioning of all things; search for 
data and their meaning; demand for verification; respect for logic; 
consideration of premises; and consideration of consequences. The 
authors call these the values of science; one might also call them the 
values of rational thought. 

In discussing these values, they are not talking about the education 
of scientists or the subject matter of science, but about the basic ob- 

jectives or methods of thought that should characterize all education. 
What is advocated is "the understanding that the spirit of science applies 
to other facets of man's existence. . . . The values of which the spirit 
of science consists should permeate the educative process, serving as 
objectives of learning in every field, including the humanities and prac- 
tical studies." 

So great a change will require a revolution in attitudes and methods 
of teaching and in the methods of educating teachers. Perhaps the 
revolution will fail; the Educational Policies Commission speaks only 
for its 20 members. Some of their past statements, however, have become 
influential parts of the educational literature, and perhaps this one will 
also. If it does, the change will be revolutionary indeed, for the goal is 
no less than "the development of persons whose approach to life as a 
whole is that of a person who thinks-a rational person." The spirit 
and values of science "can enable each person to free himself from blind 
obedience to the dictates of his emotions, of propaganda, of group pres- 
sures, of the authority of others. ... It can enable him to sift through 
the forces which act upon him and, to some degree, to determine and to 
become his own ideal self." The spirit underlying science "can enable 
entire peoples to use their minds with breadth and dignity and with 
striking benefit to their health and standard of living. It promotes in- 
dividuality. It can strengthen man's efforts in behalf of world commu- 
nity, peace, and brotherhood. . . . Insofar as an individual learns to 
live by the spirit of science, he shares in the liberation of mankind's 
intelligence and achieves an invigorating sense of participation in the 
spirit of the modern world. To communicate the spirit of science and 
to develop people's capacity to use its values should therefore be among 
the principal goals of education in our own and every other country." 

It is easy to criticize these lofty goals as being too idealistic, to say 
that other persons have espoused similar ideals, or to point out that 
we do not yet know how to foster the development of rational thought 
in all students and may never be able to do so in some. No matter, it 
is good to have a banner held high. And great significance can be at- 
tached to the fact that this banner has been raised in the heartland of 
the educational establishment.-DAEL WOLFLE 
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NEW FROM LABCONCO 
Micro Kieldahl Distillation Unit 

JUST PLUG IT IN and you're ready for fast, accurate 
deter minations. This is LABCONCO's new, completely 
preassembled one-piece still for steam distillation of micro 
amounts of nitrogen and other micro steam distillations. 
Saves operator time. Saves bench space (less than 1 sq. ft. 
required). Saves money. For more information contact your 
laboratory supply dealer or write LABCONCO, 8805 Prospect 
Avenue, Kansas 
City, Mo. 64132. re 

ctionation apparatus is the only equipment which 
er gradient out the top of the centrifuge tube and 
s arrangement eliminates the zone distortion and 
from pumping or draining the gradient column 

serted in the bottom of the tube. 
SCO fractionation apparatus is easily accomplished 
JV peaks on the recorder chart is directly propor- 
iaterial in the corresponding zone. 
I by Dr. M. K. Brakke in his paper: 
? of Centrifuged Density Gradient Columns, 
5, 271, (April 1963). We will send a reprint of Dr. 
st. ISCO Density Gradient Fractionators are priced 
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Klett Summerson 

Photoelectric Colorimeter 

No. 800-3 

P"'" ...:::. Test Tube 
Model 

KLETT COLONY MARKER and TALLY 

This instrument takes 
the drudgery and er- 
ror out of the count- 
ing of bacterial colo- 
nies. 

K / iet/ MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 
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COLLODION BAGS COLLODION BAGS 
Concentration and enrichment of pro- 
tein solutions is a preliminary step to 
electrophoretic differentiation. A simple, 
time saving method is by use of S&S 
Collodion Bags, an exclusive specialty 
marketed only by S&S. 

Properties of S&S Collodion Bags 
Collodion bags retain proteins of a 
molecular weight of approximately 
70,000 to 100,000. Each bag is about 
8 cm in height with a maximum 
open end width of 1.5 cm. Capacity 
is 8 ml. The bag tapers to the closed 
end where albumen is concentrated. 
Filtration rate is 6-9 ml of distilled 
water per, hour. Bags may be reused 
as many as 5 times, if carefully 
cleaned and kept in moist condition. 

Apparatus is simple, inexpensive 
S&S Collodion Bags require a spe- 
cial glass holder, which is shown on 
the illustration above. The apparatus 
is inexpensive, simple in construc- 
tion, and easy to operate. 
Ask your laboratory supply house 
for S&S Collodion Bags-an impor- 
tant advancement in preparatory 
techniques for albumen determina- 
tion that saves time, effort, and 
contributes to increased accuracy 
of measurement. 
For free data sheet and prices, mail 
coupon below. Information will be 
sent with no obligation. 

MAIL COUPON FOR FREE DATA 

[| , Carl Schleicher & Schuell Co. 
Keene, New Hampshire, Dept. S-66 

Please send free data sheet 
and prices on S&S Collodion Bags. 
Name I 
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pollution raise extraordinarily intricate 
questions. The mysterious smoking- 
lung cancer puzzle awaits new ap- 
proaches. 

4) Drugs administered for prolonged 
periods (for example, tranquilizers, 
agents for substitution therapy, "the 
pill" for contraception) may affect al- 
most any system of the body, general- 
ly in unpredictable ways. The thalid- 
omide tragedy dramatically highlights 
effects on reproductive performance. 

5) Carcinogenesis remains high on 
the list of the leading causes of death. 
Studies of chronic toxicity offer ad- 
vantages (for example, predictability of 
calendar and of costs). The disadvan- 
tages are well-known-the empirical 
results, the fallibility of predictions 
based on animal data. The responses of 
many species and strains must be re- 
lated to those of man. New statistical 
procedures can strengthen chronic stu- 
dies. An international center of toxi- 
cological information should be es- 
tablished; the World Health Organiza- 
tion might logically serve as the repos- 
itory. 

Although there was no specific 
grouping on any one day of papers 
emphasizing general physiology, the in- 
terests of this group were represented 
throughout the program. Areas cov- 
ered included excitable membranes, 
molecular physiology, cell physiology, 
and subcellular structures. There was 
also a perceptible and welcome trend 
in papers dealing with comparative 
physiology in connection with functions 
of all systems. 

The relatively small number of pa- 
pers presented in other fields may have 
been due to the fact that many other 
meetings and symposia were held be- 
fore, during, and after the congress 
meetings, and their programs and pro- 
ceedings were not included in the con- 
gress program or in the official regis- 
tration lists. Thus, symposia on the 
physiology of the activity of the 
"AMA" were held on 31 August and 
1 September in Tokyo, on compara- 
tive neurophysiology on 10-12 Septem- 
ber in Tokyo, on olfaction and taste on 
11-13 September at Lake Yamanaka 
(together with a conference on food 
and water intake), and on environmen- 
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"AMA" were held on 31 August and 
1 September in Tokyo, on compara- 
tive neurophysiology on 10-12 Septem- 
ber in Tokyo, on olfaction and taste on 
11-13 September at Lake Yamanaka 
(together with a conference on food 
and water intake), and on environmen- 
tal physiology in Kyoto to 13-17 Sep- 
tember. There was also a symposium 
on structure and function of the limbic 
system in Hakone on 10-12 September 
which supplemented the papers given 
at the congress meetings. 

The congress was also the occasion 
for meetings of other groups which now 
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have established programs of their own. 
A typical example is the group of in- 
vestigators working in respiratory phys- 
iology who, at the previous congress 
in Leiden, held an excursion and dinner 
in honor of Wallace Fenn. A similar 
program was developed in Tokyo 
where the VA/Q Club of Japan ar- 
ranged a tour to Mt. Fuji and Hakone 
on 5 September. 

An important by-product of the con- 
gress meetings was the opportunity for 
the various groups in Japanese schools 
to have the privilege of visits and lec- 
tures from the many scientists attend- 
ing the meetings. Many of the partici- 
pants visited the medical schools in 
Tokyo, Osaka, Kyoto, and in other 
cities. 

The congress was held under the 
auspices of the International Union of 

Physiological Sciences. The lectures 
and symposia are available in a mono- 

graph published by the Excerpta Med- 
ica Foundation as International Con- 
gress Series No. 87. 

HYMEN S. MAYERSON 

The Touro Infirmary, 
New Orleans, Louisiana 

Great Lakes Research 

The Great Lakes contain about 30 

percent of the world's fresh water, and 
their basin is estimated to be capable 
of supporting about 3 billion people. 
However, much of the water in the 
lakes is not referred to as fresh, and 
we are experiencing difficulties in sup- 
porting 1/100 as many people. The 9th 
conference on Great Lakes Research 
was held at IIT Research Institute in 
Chicago, 28-30 March 1966. Over 400 
persons attended to listen to 120 papers 
and panel discussions. The topics in- 
cluded water budget and quality, bi- 
ology, physical limnology, air-water 
interactions, marine geophysics, geolo- 
gy, and inorganic materials, as well as 
some economic and legal aspects. 

Introductory remarks by B. M. Mc- 
Cormac (IIT Research Institute) em- 
phasized that in planning this confer- 
ence he concluded that, (i) no single 
U.S. government agency was respon- 
sible for the total Great Lakes prob- 
lem; (ii) there is poor management of 
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water, but no water shortage; (iii) 
current pollution control steps are based 
on very fragmentary information; (iv) 
the failure of industrial organizations 
to present papers at the conference was 
due to fear that the data might be used 
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Adapters are available to permit simultaneous 
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against them; (v) there is insufficient 
multidisciplinary research; and (vi) 
that although it seems likely that mu- 
nicipalities will eventually be forbidden 
to inject any sewage effluent into the 
lakes, the issue is not being faced di- 
rectly. 

The welcoming address was delivered 
by T. F. Bates (science adviser and 
assistant to the Secretary of the In- 
terior). When the Federal Water Pol- 
lution Control Administration is trans- 
ferred to the Department of Interior 
on 1 May 1966, Interior will have a 
vast responsibility in the Great Lakes. 
Bates believes that this transfer will 
improve the U.S. government's role in 
the support of Great Lakes research. 
The Cabinet and the White House are 
going to give more attention to the 
Great Lakes. The emphasis will reflect 
the transportation, recreation, munici- 
pal, and industrial needs. Much more 
scientific limnological data must be 
generated and intelligibly communicated 
before an effective lake management 
program can be expected. 

A number of papers and discussions 
were devoted to water quality and 
budget. Although great interest was 
shown in T. W. Kieran's (Gibb, Un- 
derwood, and McLellan, Sudbury) 
grand canal scheme for recycling Ca- 
nadian waters for both Canadian and 
U.S. use, it was generally believed that 
there is not a water shortage, but very 
poor water management. Bates sug- 
gested that if there is a water shortage, 
weather modification might prove more 
feasible than mass maneuver of North 
American water flow. It is difficult to 
study the water budget properly be- 
cause evaporation has never been ade- 
quately measured. It was pointed out 
by C. R. Ownbey (Federal Water 
Pollution Administration) that water 
standards must be precisely specified. 
Different parts of the lakes will have 
different standards. These standards are 
very difficult to establish because of a 
lack of information about many of the 
pollutants. 

The papers on physical limnology 
emphasized mass movements of water, 
temperature distribution, and dis- 
solved oxygen content. As attempts are 
being made to obtain synoptic data, 
experimenters are being faced with a 
large data collection and processing 
task. Most of these studies were under- 

against them; (v) there is insufficient 
multidisciplinary research; and (vi) 
that although it seems likely that mu- 
nicipalities will eventually be forbidden 
to inject any sewage effluent into the 
lakes, the issue is not being faced di- 
rectly. 

The welcoming address was delivered 
by T. F. Bates (science adviser and 
assistant to the Secretary of the In- 
terior). When the Federal Water Pol- 
lution Control Administration is trans- 
ferred to the Department of Interior 
on 1 May 1966, Interior will have a 
vast responsibility in the Great Lakes. 
Bates believes that this transfer will 
improve the U.S. government's role in 
the support of Great Lakes research. 
The Cabinet and the White House are 
going to give more attention to the 
Great Lakes. The emphasis will reflect 
the transportation, recreation, munici- 
pal, and industrial needs. Much more 
scientific limnological data must be 
generated and intelligibly communicated 
before an effective lake management 
program can be expected. 

A number of papers and discussions 
were devoted to water quality and 
budget. Although great interest was 
shown in T. W. Kieran's (Gibb, Un- 
derwood, and McLellan, Sudbury) 
grand canal scheme for recycling Ca- 
nadian waters for both Canadian and 
U.S. use, it was generally believed that 
there is not a water shortage, but very 
poor water management. Bates sug- 
gested that if there is a water shortage, 
weather modification might prove more 
feasible than mass maneuver of North 
American water flow. It is difficult to 
study the water budget properly be- 
cause evaporation has never been ade- 
quately measured. It was pointed out 
by C. R. Ownbey (Federal Water 
Pollution Administration) that water 
standards must be precisely specified. 
Different parts of the lakes will have 
different standards. These standards are 
very difficult to establish because of a 
lack of information about many of the 
pollutants. 

The papers on physical limnology 
emphasized mass movements of water, 
temperature distribution, and dis- 
solved oxygen content. As attempts are 
being made to obtain synoptic data, 
experimenters are being faced with a 
large data collection and processing 
task. Most of these studies were under- 
taken to investigate the health of the 
lakes. Dissolved oxygen content pro- 
vides a good measure of water qual- 
ity. The dissolved oxygen is in turn 
dependent upon temperature distribu- 
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tions and the motion of water masses. 
The dispersal of effluent by lake cur- 
rents and eddies has been investigated 
by G. T. Csanady (University of Water- 
loo). Although one is interested in 
probability distributions, only some 
mean-value data exists. Preliminary re- 
sults indicate that horizontal diffusion 
is related to the complex current sys- 
tem and vertical diffusion to eddies. 
J. L. Verber (Federal Water Pollution 
Administration) has made extensive 
current measurements in the lakes 
which show that complex inertial cur- 
rents are found in all the lakes at all 

depths, and at all times of the year. 
Several papers covering the whole 

field of biology from microorganisms 
to fish were presented. The dominant 
species are constantly changing. Many 
parts of the lakes and the contiguous 
stream and river systems are extremely 
hazardous because of contamination 
with the intestinal disease-producing 
bacteria, salmonella, according to L. 
E. Scarce (Federal Water Pollution Ad- 
ministration). It is hazardous to swim, 
fish, or even get the water spray in the 
face. Tests show that many types of 
salmonella are not completely removed 
by the treatment plants of the Chicago 
Sanitary District. The inland waters of 
the Chicago area are especially con- 
taminated, as are parts of southern 
Lake Michigan from time to time. 

Many experimenters have been ex- 
amining benthic mud samples. The 
dominant species vary with time. 
Especially in Lakes Michigan and Erie, 
the present dominant forms of midge 
larvae are indicative of pollution. N. W. 
Britt (Ohio State University) showed 
that 15 years ago the dominant ben- 
thic organism in western Lake Erie was 
the Mayfly, Hexagenia. Many of us 
remembered how they would collect 
knee-deep around the base of street 
lamps near the lake. The Mayfly has 
almost disappeared to be replaced by 
the Chironomidae, which is now declin- 
ing in favor of the Tubificidae. 

An excellent panel on eutrophica- 
tion was monitored by A. D. Hasler 
(University of Wisconsin). Eutrophica- 
tion tends to be used to mean produc- 
tivity and is a general indicator of the 

pollution of a lake. The indices of 
eutrophication were discussed by A. M. 
Beeton (University of Wisconsin). Not 
enough indicators of the ecological state 
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amining benthic mud samples. The 
dominant species vary with time. 
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An excellent panel on eutrophica- 
tion was monitored by A. D. Hasler 
(University of Wisconsin). Eutrophica- 
tion tends to be used to mean produc- 
tivity and is a general indicator of the 

pollution of a lake. The indices of 
eutrophication were discussed by A. M. 
Beeton (University of Wisconsin). Not 
enough indicators of the ecological state 
of the lakes are being monitored. More 
research is needed to select the proper 
indicators. There is also some con- 
fusion about the trends of those indices 
that have been measured, such as ni-. 
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trates and phosphates. It is apparently 
difficult to compare data because of var- 
iations in experimental techniques and 
uncertainty as to whether a specific 
phosphorus compound or total phos- 
phorus was measured. 

G. L. Harlow (Federal Water Pollu- 
tion Administration) discussed the 
sources of nutrients. At certain times 
of the year, phosphate measurements 
can be significantly biased by runoff 
from farmland; however, the major 
source of nutrients is from sewage 
effluent. Nutrients in Lakes Erie, Mich- 
igan, and Ontario are showing signifi- 
cant increases. These results are com- 
patible with the measurements of the 
distribution of biological species as re- 
ported by C. F. Powers (University of 
Michigan). The dominant species re- 
flect the increased pollution in the last 
30 to 40 years and the spatial distri- 
bution reflects the injection of sewage 
effluent by the various lake border 
towns. J. C. Ayers (University of Mich- 
igan) checked to see if water tempera- 
ture changes could stimulate the eu- 
trophic plankton species now being ob- 
served. He concluded that this is not 
the case after a very detailed study of 
the available weather records for the 
last century. Although the air tempera- 
tures over Lakes Erie and Michigan 
are rising, Lake Erie's water tempera- 
ture has an upward trend, while Lake 
Michigan's has a downward trend. Lake 
Erie, being a shallow lake, more closely 
follows the air temperature, whereas 
the deeper Lake Michigan depends on 
storms for mixing. The number of 
storms over Lake Michigan has been 
decreasing. 

The removal of pollutants in treat- 
ment plants was discussed by G. A. 
Rohlich (University of Wisconsin). 
Much more research is required in or- 
der to be able to remove more than 
99 percent of the effluent. Current 
techniques of removing 50 to 75 per- 
cent of the phosphates are not adequate 
when the total remaining quantity is 
considered. Research is continuing on 
techniques to remove various organ- 
ic and inorganic compounds. This re- 
search should lead to a building block 
design of a treatment plant depending 
on the types of pollutants to be re- 
moved. 

Pollution control programs are being 
developed under the supervision of W. 
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Kehr (Federal Water Pollution Ad- 
ministration). The Lake Michigan and 
Lake Erie plans should be ready about 
1 January 1967, with the other plans 
expected within the following 12 
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With a Freas unit, your samples will en- 
joy a precise and dependable environ- 
ment day in and day out. For that matter, 
year in and year out. Freas incubators 
are famed for trouble-free longevity; but 
don't take our word for it. What with 
thousands of these units in continuous 
service for years, voice-of-experience 
testimony is easy to come by. 

Whatever samples you have under 
study, you'll get the temperature level 
you need-from 5? to 50?C-with a uni- 
formity as low as -+0.6?C. And ten cubic 
feet of unobstructed working space in 
the cabinet. External controls permit ad- 
justments and readings without upset- 
ting test conditions. Four models cover 
a broad area of applications. All carry 
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cal Oxygen Demand tests. Model 806 
includes chamber illumination for photo- 
synthesis. Model 807 includes a remov- 
able revolving drum for tissue culture 
work. Model 808 includes illumination 
plus automatic cycling of temperature 
and illumination to simulate circadian 
conditions. 

Get the long-and-happy-life story of 
the Freas line from your nearest Preci- 
sion Scientific Company Distributor. Or 
write us. 
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months. The standards are difficult to 
select; however, they will be flexible, 
that is, they will vary with locale. When 
more research has been accomplished, 
the standards will be modified, if neces- 
sary. Peter Kuh (Enforcement Branch 
of the Federal Water Pollution Admin- 
istration) discussed the enforcement 
policies. It is hoped that his branch 
will do most of their enforcement 
through informal discussions rather 
than formal hearings or court ac- 
tions. 

There does not seem to be any 
doubt that Lakes Erie, Michigan, and 
Ontario are seriously polluted and are 
getting worse year by year. There are 
insufficient data on which to base de- 
cisions. The biological cycles, chemical 
cycles, and physical properties of the 
lakes are not adequately known. There 
is no doubt that the lakes can be re- 
stored to a desirable ecology, but it 
will require much research, time, and 
money. Although Lake Erie is more 
polluted than Lake Michigan, it can 
probably be improved easier because 
there is a significant water flow in Lake 
Erie, whereas Lake Michigan is a cul- 
de-sac. These lakes will probably re- 
quire some positive action, such as the 
introduction of specific biological spe- 
cies, recovering the bottom with sand, 
injection of oxygen, and other actions. 
It seems to be only a matter of time 
until it is realized that no sewage or 
other waste can be deposited into the 
lakes. 

In the last session J. L. Verber con- 
ducted a review of future Great Lakes 
research plans. Additional cooperation 
and exchange of information are re- 
quired. Although there will be more 
research accomplished next year than 
last, it will not be adequate. The Uni- 
versities of Michigan and Toronto have 
outstanding research programs, and the 
University of Wisconsin gives indication 
of significant growth. The U.S. govern- 
ment agencies have a large amount of 
research but the only significant State 
research program is conducted by On- 
tario. In the United States only Illi- 
nois seems to have an active program. 

This conference was sponsored by 
IIT Research Institute in cooperation 
with the Great Lakes Research Divi- 
sion, University of Michigan, which will 
publish the proceedings. The next con- 
ference will be held at the University 
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ference will be held at the University 
of Toronto in April 1967. 
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Forthcoming Events 

July 

20-21. Crystal Growth, symp., Moscow, 
U.S.S.R. (N. V. Belov, Inst. of Crystal- 
lography, Academy of Sciences of the 
U.S.S.R., Lenin Prospekt 59, Moscow 
B-333) 

21-24. Data Processing, intern conf., 
Chicago, Ill. (Data Processing Manage- 
ment Assoc., 524 Busse Highway, Park 
Ridge, Ill. 60068) 

22-23. Pennsylvania Acad. of Science, 
summer mtg., Pennsylvania State Univ., 
University Park. (E. W. Miller, Dept. of 
Geography, Pennsylvania State Univ., Uni- 
versity Park 16802) 

23-28. Anatomy, 1st Pan American 
congr., Mexico, D.F. (Congress Secretariat, 
Apt. Postal 25279, Admon. de Correos 
70, Mexico 20) 

24-30. Microbiology, 9th intern. congr., 
Moscow, U.S.S.R. (N. E. Gibbons, Intern. 
Assoc. of Microbiological Soc., Div. of 
Applied Biology, Natl. Research Council, 
Ottawa 2, Ont., Canada) 

24-30. Ornithology, 14th intern. congr., 
Oxford, England. (N. Tinbergen, Dept. of 
Zoology, Oxford Univ., Oxford) 

24-30. Pharmacology, intern. congr., 
Sao Paulo, Brazil. (M. Roche e Silva, 
Dept. of Pharmacology, Faculty of Medi- 
cine, Univ. of Sao Paulo, Ribeirao Preto, 
Sao Paulo) 

25-27. Data Acquisition and Processing 
in Biology and Medicine, conf., Univ. of 
Rochester, Rochester, N.Y. (Office of 
Technical Activities Board, Inst. of Elec- 
trical and Electronics Engineers, 345 E. 
47 St., New York 10017) 

25-29. Interpretation and Therapy of 
Cardiac Arrhythmias, conf., Hahnemann 
Medical College and Hospital, Philadel- 
phia, Pa. (L. S. Dreifus, Hahnemann Medi- 
cal College, 230 N. Broad St., Philadel- 
phia) 

25-30. Animal Husbandry, intern conf., 
Gottingen, West Germany. (Intern. Agency 
Liaison Branch, Office of the Director 
General, Food and Agriculture Organiza- 
tion, Via delle Terme di Caracalla, Rome, 
Italy) 

25-31. Genetics, intern, symp., Sao 
Paulo, Brazil. (G. Pavan, Dept. of Bi- 
ology, Univ. of Sao Paulo, Caixa Postal 
8105, Sao Paulo, Brazil) 

26-28. American Astronomical Soc., 
Cornell Univ., Ithaca, N.Y. (G. C. McVit- 
tie, Univ. of Illinois Observatory, Urbana) 

26-30. Clinical Chemistry, 6th intern. 
congr., Munich, Germany. (O. Wieland, 
11. Medizinische Universitatsklinik, Zi- 
emssenstr. 1, 8 Munich) 

27-30. International Primatological Soc., 
mtg., Frankfurt-am-Main, Germany. (D. 
Stark, Ludwig-Rehnstr. 14, Frankfurt) 

28-31. Psychosomatic Medicine in Ob- 
stetrics and Gynecology, 3rd intern. congr., 
Vienna, Austria. (A. H. Palmrich, Vienna 
Acad. of Medicine, Alserstr. 4, Vienna 9) 

29-30. Linguistic Society of America, 
Univ. of California, Los Angeles. (A. A. 
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31-4. American Soc. of Animal Science, 
annual mtg., Rutgers Univ., New Bruns- 
wick, N.J. (A. M. Pearson, Dept. of Food 

See 3 June issue for comprehensive list 
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NO SCIENTIFIC 
EDUCATION IS 
COMPLETE 
WITHOUT 
ANALOG 
SIMULATION 

Write for your copy of "Analog Simu- 
lation in Scientific Education." 

It shows you how analog computers 
are being successfully used in over 500 
educational institutions in education 
and research programs. 

It gives you important new informa- 
tion on analog computation both as a 

subject of study and as a vital scientific 
tool. 

Included in the report is a section 
describing actual applications in engi- 
neering and science departments with 
comments by leading educators. There 
are descriptive notes on analog com- 
puter fundamentals and informative 
material on the characteristics of com- 
puters and how they may be applied 
in research, classroom instruction and 
student laboratory use. 
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Science, Michigan State Univ., East Lan- 
sing) 

31-5. Dermatology, 13th intern. congr., 
Munich, West Germany. (C. G. Shirren, 
Frauenlobstr. 9, Munich) 

31-6. Mycology, 4th European congr., 
Warsaw, Poland. (Intern. Union of Bi- 
ological Sciences, General Secretariat, 
Dept. of Zoology, Univ. of Washington, 
Seattle 98105) 

August 

1-3. Electron Spin Resonance Spectros. 
copy, symp., American Chemical Soc. 
Div. of Physical Chemistry, Michigan 
State Univ., East Lansing. (M. T. Rogers, 
Dept. of Chemistry, Michigan State Univ., 
East Lansing 48823) 

1-4. Psychoanalysis, 2nd Pan American 
congr., Buenos Aires, Argentina. (M. 
Heiman, 1148 Fifth Ave., New York, 
N.Y. 10028) 

1-4. Toxicology and Occupational Med- 
icine, 5th inter-American conf., Miami, 
Fla. (W. B. Deichmann, Univ. of Miami 
School of Medicine, Coral Gables, Fla. 
33134) 

1-5. Instrumentation Science, 3rd re- 
search conf., Instrument Soc. of America, 
William Smith College, Geneva, N.Y. (K. 
B. Schnell, ISA, 530 William Penn Pi., 
Pittsburgh, Pa. 15219) 

1-6. Nuclear Physics, intern, seminar, 
Joensuu, Finland. (Research Inst. for 
Theoretical Physics, Univ. of Helsinki, 
Helsinki, Finland) 

1-6. European Seismological Commis- 
sion, mtg., Copenhagen, Denmark. (E. 
Peterschmitt, Inst. de Physique du Globe, 
38, boulevard d'Anvers, Strasbourg, 
France) 

1-6. Upper Mantle, symp., Copenhagen, 
Denmark. (H. C. Smith, Upper Mantle 
Commission, Geological Survey of Canada, 
Ottawa, Ont.) 

1-7. International Union of Scientific 
Psychology, 18th congr., Moscow, U.S.S.R. 
(Secretary-General, Dept. of Psychology, 
Univ. of Moscow, Marx Ave. 18, Moscow) 

2-4. Vaso-Active Polypeptides, symp., 
Ribeira6 Preto, Brazil. (M. Rocha e Silva, 
Dept. of Pharmacology, Faculty of Medi- 
cine, Ribeira6 Preto) 

2-5. Synaptic Mechanisms, symp., Rio 
de Janeiro, Brazil. (C. Chagas, Inst. of 
Biophysics, Natl. Faculty of Medicine, 
Avda. Pasteur 458, Rio de Janeiro) 

3-8. International Geographical Union, 
Latin American regional conf., Mexico 
City, Mexico. (A. Bassols Batalla, Mexican 
Soc. of Geography and Statistics, Justo 
Sierra 19, Mexico City 1) 

3-10. Nutrition, 7th intern. congr., Ham- 
burg, West Germny. (U. Ritter, 1st Med- 
ical Clinic of the University, Martinistr. 
52, Hamburg 20) 

4-11. Psychology, 18th intern. congr., 
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Only Coleman has them! 
When you crack the reservoir on a 
Coleman Reference Electrode, you re- 
place only the reservoir. Our Replace- 
able Reservoirs cost just 25% of what 
you'd pay for a complete new electrode. 
You'll save $12, $14, $16 at a crack; 
and you'll get readings as precise and 
accurate as ever. 

Convert to new Coleman Electrodes 
now, no matter what kind of pH meter 
you own. A complete listing of 10 differ- 
ent Reference Electrodes is available; 
and you get the added advantage of a 
Tri-Purpose Glass Electrode, covering 
general-purpose, high-temperature, and 
high-alkaline work. 

Send for the complete Coleman 
pH Brochure SB-289. 

COLEMAN INSTRUMENTS CORPORATION 
MAYWOOD, ILLINOIS 60153 

A Subsidiary of The Perkin-Elmer Corporation 
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8-11. Biometry and Statistics in Food, 
Population, and Health Research, mtg., 
Mexico City, Mexico. (General Secretariat, 
Intern. Union of Biological Sciences, Dept. 
of Zoology, Univ. of Washington, Seattle 
98105) 

8-12. Heat Transfer, 3rd intern. conf., 
Chicago, Ill. (T. F. Irvine, College of En- 
gineering, State Univ. of New York, Long 
Island Center, Stoney Brook) 

8-12. National Medical Assoc., 71st an- 
nual session, Chicago, Ill. (J. T. Givens, 
2400 Corprew Ave., Norfolk, Va.) 

8-13. Anesthesiology, 2nd European 
congr., Copenhagen, Denmark. (H. Poul- 
son, Dept. of Anesthesia, University Hos- 
pital, Aarhus, Denmark) 

10-11. European Assoc. for Animal 
Production, study commissions, mtgs., 
Edinburgh, Scotland. (K. Kallay, Corso 
Trieste 67, Rome, Italy) 

10-12. Applications of X-ray Analysis, 
15th annual conf., Denver, Colo. (J. B. 
Newkirk, Metallurgy Div., Denver Re- 
search Inst., Univ. of Denver, Denver 
80201) 

11-18. Animal Production, 9th intern. 
congr., Edinburgh, Scotland (Congress 
Secretary, 5 Hope Park Sq., Edinburgh 8) 

14-17. Cryobiology, intern. conf., Sap- 
poro, Japan. (Z. Yosida, Inst. of Low 
Temperature Science, Hokkaido Univ., 
Sapporo) 

14-17. Soil Conservation Soc. of Amer- 
ica, Albuquerque, N.M. (H. W. Pritchard, 
7515 NE Ankeny Rd., Ankeny, Iowa) 

14-18. Canadian Pharmaceutical Assoc., 
59th conv., St. John, New Brunswick. 
(P. W. Bell, 175 College St., Toronto 2B, 
Ont.) 

14-19. American Inst. of Biological Sci- 
ences, 17th annual, Univ. of Maryland, 
College Park. (AIBS, 3900 Wisconsin 
Ave., Washington, D.C.) 
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Ont.) 

14-19. American Inst. of Biological Sci- 
ences, 17th annual, Univ. of Maryland, 
College Park. (AIBS, 3900 Wisconsin 
Ave., Washington, D.C.) 

The following societies will meet in con- 
junction with the AIBS. Additional infor- 
mation is available from AIBS or from 
the program chairmen listed below. 

American Bryological Soc. (W. B. Scho- 
field, Dept. of Botany, Univ. of British 
Columbia, Vancouver, Canada) 

American Fern Soc. (I. Knobloch, Dept. 
of Botany and Plant Pathology, Michigan 
State Univ., East Lansing) 

American Fisheries Soc. (L. E. Cronin, 
Natural Resources Inst., Administration 
Bldg., Univ. of Maryland, College Park) 

American Genetic Assoc. (S. Burhoe, 
American Univ. Graduate School, Wash- 
ington, D.C.) 

American Microscopical Soc. (R. M. 
Cable, Dept. of Biological Sciences, Purdue 
Univ., Lafayette, Ind.) 

American Soc. for Horticultural Science 
(A. H. Thompson, Dept. of Horticulture, 
Univ. of Maryland, College Park) 

American Soc. of Plant Physiologists (R. 
S. Loomis, Dept. of Agronomy, Univ. of 
California, Davis) 

American Soc. of Plant Taxonomists (L. 
R. Heckard, Dept. of Botany, Univ. of 
California, Berkeley) 

American Soc. of Professional Biologists 
(A. Dickman, 1415 W. Erie Ave., Phila- 
delphia, Pa.) 

American Soc. of Zoologists (L. E. De- 
Lanney, Wabash College, Crawfordsville, 
Ind.) 
24 JUNE 1966 
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LAB-CREST 310 
Makes Gas Chromatography 
A Versatile Research Tool 

* Accepts All High-Sensitivity Detectors-Argon ionization, hydrogen 
flame, cross-section, electron capture-even two types simultane- 
ously. Plug-in detectors interchange in seconds. 

One standard electrometer provides 5 ranges of input impedance to 
accommodate the detectors. No accessories or batteries required. 

* Accepts All Columns-Single or dual; analytical, semi-preparative, or 
capillary; all with on-column injection. Fittings make column changes 
easy without tools even while hot. 

* Operates Isothermally or Temperature-Programmed- Fully propor- 
tional, solid-state, direct reading controller holds column oven tem- 
perature within 0.5? C. at any selected value to 500? C. Optional 
solid-state programmer raises column temperature at any of 6 differ- 
ent rates from 0.5? to 10? C. per minute. 

* Low Dead Volume-Minimum volume requirements permit analysis of 
high molecular weight compounds. 

* Low Background Noise with unique dynamic feedback network in 
electrometer. 

Versatile Lab-Crest 310 gives you complete chromatograph capability 
for critical research work in one compact bench-top unit-at a surpris- 
ingly low cost. For full details, write to: 

W FISCHER & PORTER COMPANY 
! // $CSCIENTIFIC DIVISION 
q ^ 

- ( ss5966b County Line Road 
Warminster, Pa. 18974, Phone 215-675-6000 

A Complete Line of Laboratory and Scientific Glassware * Special Glass Fabrication ? Glass Process Pipe and Drainline 
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The 9558Q 
Photomultiplier 

The 9558Q 
Photomultiplier 

eliminates 
,..the nuisance of multiple detectors! One 
EMI photomultiplier type 9558Q covers UV, 
visible and infra red. The 9558Q is a two 
inch diameter end window tube with eleven 
venetian blind dynodes having highly stable 
CsSb secondary emitting surfaces. The 
Spectrasil window gives better transmission 
of UV than natural quartz. The photocath. 
ode is the S-20 (tri-alkali) type employing 
unique EMI geometry. The results are high 
quantum efficiency (23-25% at peak) and 
exceedingly low dark current, (typically 
.002uA. at 200 A/L). Where the exact wave- 
length is unknown, or the entire spectrum is 
under investigation, the 9558Q enables the 
work to proceed without changing detectors. 

Where the red sensitivity of the tri-alkali 
photocathode is most important, and the UV 
region is not, the 9558B, with a pyrex win- 
dow (but all the other desirable character- 
istics of the 9558Q) may be substituted at 
much lower cost. Tubes can be specially 
selected for difficult astronomical tasks, 
laser range finders, red channels of flying 
spot scanners, etc. 

Write for details on S-20 tubes in a com- 
plete range of sizes. 

OR PO R A T I O N 

GENCOM DIVISION 
80 Express St., Plainview, L.I., N.Y. 
516-433-5900 TWX 516-433-8790 

*EMI ELECTRONICS, LTD. 
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Animal Behavior Soc. (E. M. Banks, 
Dept. of Zoology, Univ. of Illinois, Ur- 
bana) 

Biometric Soc.-ENAR (J. Meade, Univ. 
of Arkansas Medical School, Fayetteville) 

Botanical Soc. of America (W. A. Jen- 
sen, Dept. of Botany, Univ. of California, 
Berkeley) 

Ecological Soc. of America (G. M. 
Woodwell, Dept. of Biology, Brookhaven 
Natl. Lab., Upton, L.I., N.Y.) 

Mycological Soc. of America (P. L. 
Lentz, Crops Research Div., USDA, Belts- 
ville, Md.) 

Natl. Assoc. of Biology (W. K. Stephen- 
son, Earlham College, Richmond, Ind.) 

Nature Conservancy (Local Representa- 
tive: W. Van Eck, Dept. of Agronomy and 
Genetics, West Virginia Univ., Morgan- 
town) 

Phi Sigma (Local Representative: R. G. 
Stross, Dept. of Zoology, Univ. of Mary- 
land, College Park) 

Phycological Soc. of America (B. C. 
Parker, Dept. of Botany, Washington 
Univ., St. Louis, Mo.) 

Society for Industrial Microbiology (J. 
Coats, Upjohn Co., Kalamazoo, Mich.) 

Society of Protozoologists (R. W. Hull, 
Dept. of Biological Sciences, Florida State 
Univ., Tallahassee) 

Tomato Genetics Cooperative (Local 
Representative: F. Angell, Dept. of Horti- 
culture, Univ. of Maryland, College Park) 

Wildlife Disease Assoc. (C. Herman, 
Patuxent Wildlife Disease Assoc., Laurel 
Md.) 
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Univ., St. Louis, Mo.) 
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Coats, Upjohn Co., Kalamazoo, Mich.) 

Society of Protozoologists (R. W. Hull, 
Dept. of Biological Sciences, Florida State 
Univ., Tallahassee) 

Tomato Genetics Cooperative (Local 
Representative: F. Angell, Dept. of Horti- 
culture, Univ. of Maryland, College Park) 

Wildlife Disease Assoc. (C. Herman, 
Patuxent Wildlife Disease Assoc., Laurel 
Md.) 

14-19. Ophthalmology, 20th intern. 
congr., Munich, West Germany. (The Con- 
gress, Beethovenstr. 8, Munich 15) 

14-20. Combustion, 11th intern. symp., 
Univ. of California, Berkeley. (Combus- 
tion Inst., 986 Union Trust Bldg., Pitts- 
burgh, Pa. 15219) 

14-21. American Assoc. of Clinical 
Chemists, natl. conv., Miami Beach, Fla. 
(G. T. Lewis, Univ. of Miami Medical 
School, Coral Gables, Fla.) 

15-17. Guidance and Control Spe- 
cialists, conf., Seattle, Wash. (D. B. DeBra, 
Dept. of Aeronautics and Astronautics, 
Stanford Univ., Stanford, Calif.) 

15-17. Institute of Mathematical Statis- 
tics, Los Angeles, Calif. (G. E. Nicholson, 
Jr., Univ. of North Carolina, Chapel 
Hill) 

15-17. German-Speaking Mycological 
Soc., 6th scientific mtg., Vienna, Austria. 
(H. Rieth, The Society, Univ. Hautklinik, 
Martinistr. 52, 2 Hamburg 20, West Ger- 
many) 

15-18. Forensic Immunology, Medicine, 
Pathology, and Toxicology, 4th intern. 
mtg., Copenhagen, Denmark (J. Voight, 
Dis Congr. Service, Skindergade 36, Co- 
penhagen K) 

15-18. Physics of Snow and Ice, conf., 
Sapporo, Japan. (Z. Yosida, Inst. of Low 
Temperature Science, Hokkaido Univ., 
Sapporo) 

15-19. New England Assoc. of Chemis- 
try Teachers, 28th summer conf., Dart- 
mouth College, Hanover, N.H. (E. B. 
Moore, Science Dept., Hanover High 
School, Hanover, N.H.) 

15-19. Microscopy, 13th intern. symp., 
Chicago, Ill. (W. C. McCrone, Research 
Inst., 451 E. 31 St., Chicago 60616) 

14-19. Ophthalmology, 20th intern. 
congr., Munich, West Germany. (The Con- 
gress, Beethovenstr. 8, Munich 15) 

14-20. Combustion, 11th intern. symp., 
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tion Inst., 986 Union Trust Bldg., Pitts- 
burgh, Pa. 15219) 

14-21. American Assoc. of Clinical 
Chemists, natl. conv., Miami Beach, Fla. 
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Want more details and prices? 
Write for Catalog #80A270. 

*T.:M. E. I. DuPont de Nemours & Company (Inc.) 
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Warminster, Pa. Phone 215-OS 5-6000 
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PHYSIOLOGY s BIOLOGY J OSCILLOSCOPE 
- iIK * K BIO-AMPLIFIER 

| I_BJ~~~~ ^^^ ^STIMULATOR 

SCOPE 
COMPACT * ECONOMICAL * VERSATILE 

An oscilloscope, bio-amplifier, and stimulator in a 
single unit for teaching and research in the life 
sciences. 

ECG 

NERVE REACTION 
POTENTIAL 

EMG 

PLANT CELL 
POTENTIAL 

EEG 

MUSCLE FIBER 
POTENTIAL 

PB-3 SCOPE SPECIFICATIONS 

VERTICAL AMPLIFIER 
BAND RISE IMPEDANCE 

WIDTH SENSITIVITY TIME ACCURACY 

Oscilloscope 
1 Meg- 

Oscilloscope Single End 
50 MV to 50V/CM Less 

D.C. to 
than Bio-amplifier ?5% 

50 KC Bio-amplifier in 7 ,usec. 20 Megs- 
10OuV/CM to Balanced 

100 MV/CM 10 Megs- 
_________ ________________ . 

Single End 

TIME BASE CRT STIMULATOR PHYSICAL 
TRIG- Amplitude 

SPEED GERING DIA. PHOSPHER .04 to 100 volt DIM. & WT. 
10 asec. Internal or 5" P7 frequency 16"x18"x12" 

CM External (Filters 1 to 1000 cps 45 Ibs. 
to Slope, available) Duration 

1 sec/cm + or - .04 to 32 ms 

Catalog Number 7092-680 Price $750. 
For 115 Vac 50-60 cycles 90 watts 

Other oscilloscope models available 
For additional information- 

write for Bulletin PB3-65 

E@ Manufaclurers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 

Honeywell 
takes the 

hidden error-factors 
out of your 

environmental studies 

Too often, environmental chambers have suffered 
from the limitations of relatively crude, slow- 
acting, inaccurate methods of control. As a result, 
the validity of environmental studies often has 
been compromised. 

The reason? Until now, the only available 
method of precision control has been priced out 
of reach of many who actually wanted and 
needed it. 

Now Honeywell ends this dilemma with the 
development of a new system of low-cost pre- 
cision electronic controls. Precise, accurate 
control systems costing one-third to one-fifth of 
comparable systems! 

Honeywell has controls for humidity, tempera- 
ture, light, sound and other variables. They can 
be programmed to chronological, sequential, or 
other modes. All have been designed with flexi- 
bility in mind. You can buy exactly the amount 
of control sophistication you want, without 
purchasing unwanted control capacity. As your 
requirements grow, you can add additional 
equipment economically. Whatever your control 
problem, Honeywell can help you solve it. 

FREE BROCHURE! 
For complete facts on Honeywell's new family 
of precision environmental controls send in the 
coupon below. 

Honeywell 
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Dr. Eli Amdur 
Honeywell 
Apparatus Controls Division 
Minneapolis, Minn. 55408 

Please send me your free brochure on environmental controls. 
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I 
A user 3,250 miles from 
London comments: I 

'With modern methods of air 
express transport.................... 
consignments are almost in- 
variably punctual to the hour 
from the Radiochemical Centre 
at Amersham'. 

Last year the Radiochemical Centre made over 
56,000 consignments of radioactive material 
and more than 30,000 were despatched via 
London Airport. The Centre's proximity to an 
international airport enables it to maintain a 
swift, thoroughly dependable, truly world- 
wide delivery service for radiopharmaceuticals 
and research radiochemicals. 
A comprehensive catalogue 'Radioactive 
Products' is available free to radioisotope 
users. For details of our carbon-14 and tritium 
compounds, U.S. users should write to: 
Nuclear-Chicago Corporation, 333 East 
Howard Avenue, Des Plaines, Illinois, 60018. 

THE RADIOCHEMICAL CENTRE 
Amersham, Buckinghamshire, England 

Tel: Little Chalfont 2701 Telex: 83141 Active Amersham 
Cables: Activity Amersham Telex 

THE WORLD CENTRE FOR DEPENDABLE RADIOCHEMICALS 
TAS/RC.143 
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JUST I *I1 n 

NOTHING EQUALS CEC'S PORTABLE RECORDER 
CEC's low cost DG 5511 introduces engineering and performance 
advantages without parallel in its price range. 
For this compact, 2-channel, thermal writing recorder is actually 
a "three-in-one" instrument. To be specific... 
1. A medium input range unit, useable without signal amplification 
for voltages ranging from 0.5v to 2v full scale. 
2. A high input range unit, using its plug-in input attenuator to 
record voltages ranging from 1.25v to 500v full scale. 
3. A low input range unit, using its plug-in amplifier (any of several 
types available) to condition signals from 25mv to 100v for full- 
scale recording. 
Equally important to many, the DG 5511 is remarkably easy to 
use with its unique snap-in, front chart-loading and push-button 
selectable chart speeds. 
Primary advantages: Portable * Rugged and compact ? Lightweight 
* Low cost * Versatile * High performance * Outstanding frequency 
response. Snap-in chart loading ? Push-button chart speeds * Solid- 
state throughout. 
The basic recorder is priced from $995 - with a wide range of 
accessories and operating supplies available. 
For a desk top demonstration of the DG 5511, call your nearest 
CEC Field Office, or write for CEC Bulletin 5511-X18. 

cfc 
Data Instruments Division 

CONSOLIDATED ELECTRODYNAMICS 
A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91109 

INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND AND FRIEDBERG (HESSEN), W. GERMANY 

INEXPENSIVE 
"SCIENCE" 
BINDERS 

Keep your copies of SCIENCE always available 
for quick, easy reference in this attractive, prac- 
tical binder. Simply snap the magazine in or out 
in a few seconds-no punching or mutilating. 
It opens FLAT-for easy reference and read- 
ability. Sturdily constructed, this maroon buck- 
ram binder stamped in gold leaf will make a 
fine addition to your library. 
SCIENCE Binders hold one three-month volume 
of SCIENCE. They have a 3?-inch back and 13 
flat fasteners. $3.25 each. Four binders, $12.00. 
For six-month volumes, through December 1961, 
SCIENCE binders with 4-inch back and 26 flat 
fasteners are available. $3.25 each. 

Add 50? for orders outside the U.S. Name of 
owner, 75? extra; year of issues, 50? extra. 

CMMI ENCE K1515 Massachusetts Ave., NW, 
|I_ NJC'a? Washington, D.C. 20005 

SCIENCE, VOL. 152 



15-19. American Statistical Assoc., Los 
Angeles, Calif. (D. C. Riley, The Associa- 
tion, 810 18th St. NW, Washington, D.C. 
20006) 

16. International Assoc. for the Pre- 
vention of Blindness, general assembly, 
Munich, West Germany. (J. P. Baillart, 
47, rue de Bellechasse, Paris 7, France) 

16-17. Central Nervous System Effects 
of Analgesic Drugs, symp., Santiago, 
Chile. (J. Mardones, Inst. of Pharma- 
cology, Univ. of Chile, Casilla 12967, 
Santiago) 

16-19. International Assoc. of Milk, 
Food, and Environmental Sanitarians, 
Minneapolis, Minn. (H. L. Thomasson, 
P.O. Box 437, Shelbyville, Ind. 46176) 

16-26. Mathematicians, intern. congr., 
Moscow, U.S.S.R. (V. G. Karamanov, 
Acad. of Sciences of the U.S.S.R., Lenin 
Prospekt, Moscow) 

17-19. Joint Automatic Control Conf., 
7th annual, Univ. of Washington, Seattle. 
(G. Kovatch, NASA, Electronics Research 
Center, 575 Technology Sq., Cambridge, 
Mass. 02139) 

19-26. Applied Geography, symp., In- 
tern. Geographical Union Commission on 
Applied Geography, West Greenwich, 
R.I. (P. H. Nash, Graduate School, Univ. 
of Rhode Island, Kingston 02881) 

19-28. Geology, 23rd intern. congr., 
Prague, Czechoslovakia. (Organizing Com- 
mittee, Tstredni ustav geologicky, Malo- 
stranske namesti 19, Prague 1) 

20-24. American Phytopathological 
Soc., Denver, Colo. (C. J. R. Shay, Dept. 
of Botany and Plant Pathology, Purdue 
Univ., Lafayette, Ind. 47907) 

20-25. Diseases of the Chest, 9th in- 
tern. congr., Copenhagen, Denmark. (M. 
Kornfeld, American College of Chest 
Physicians, 112 E. Chestnut St., Chicago, 
Ill. 60611) 

21-24. Free Radicals in Solution, in- 
tern. symp. Ann Arbor, Mich. (R. C. 
Elderfield, Dept. of Chemistry, Univ. of 
Michigan, Ann Arbor 48104) 

21-25. American Soc. of Agronomy, 
Oklahoma State Univ., Stillwater. (M. 
Stelly, The Society, 677 S. Segoe Rd., 
Madison, Wis. 53711) 

21-25. Electron Microscopy Soc. of 
America, San Francisco, Calif. (G. 
Thomas, Dept. of Mineral Technology, 
Univ. of California, Berkeley) 

21-26. Hematology, 11th intern. congr., 
Sydney, Australia. (F. P. Walsh, 1 York 
St., Sydney) 

21-26. Illuminating Engineering Soc., 
natl. technical conf., Minneapolis, Minn. 
(A. D. Hinckley, The Society, 345 E. 47 
St., New York 10017) 

21-7. British Assoc. for the Advance- 
ment of Science, 128th annual mtg., Not- 
tingham, England. (Secretary, 20 Great 
Smith St., 3 Sanctuary Bldg., London 
S.W.1) 

22-24. Computer and Information Sci- 
ences, symp., Columbus, Ohio. (J. T. Tou, 
Communication Science Research Center, 
Columbus Laboratories, Battelle Memorial 
Inst., 505 King Ave., Columbus, Ohio 
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22-24. Physiology, 12th Scandinavian 
congr., Turku, Finland. (K. Hartiala, 
Dept. of Physiology, Turku Univ., Turku) 

22-26. Society of Photo-Optical Instru- 
mentation Engineers, 11th annual techni- 

43201) 
22-24. Physiology, 12th Scandinavian 

congr., Turku, Finland. (K. Hartiala, 
Dept. of Physiology, Turku Univ., Turku) 

22-26. Society of Photo-Optical Instru- 
mentation Engineers, 11th annual techni- 

Frideif Frideif 

Figure that in 15 seconds! Figure that in 15 seconds! 

Who says you can't? Anyone can 
do it with the new 132 Electronic 
Calculator by Friden. 

We picked this difficult problem to 
show off the calculator's unbeliev- 
able speed and simplicity. 

Now, our demonstration: 
Solve the problem in the same se- 

quence you would if you were figur- 
ing it with pencil and paper. 

There's nothing to put in storage. 
No operator decisions. Not a thing 
to write down. 

Your intermediate answers will all 
appear on the TV screen in four vis- 
ible registers. As you work through 
the problem,these answers drop into 
the working register automatically. 
You don't have to recall them. 

In 15 seconds, your final answer 
appears. 

The average mechanical calcula- 
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the same problem. 
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(Model 130 without automatic square 
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for full details. 

Or write Friden, Inc., 
San Leandro, Califor- 
nia. Sales and service 
throughout the world. 
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Fluid delivery rates... 

Precise.., 

Consistent... 

Controlled... 

with new 
EMDECO Infusion Pumps! 
Choose exactly the peristaltic pump you need- single- or dual- 

head, with single, multiple or variable delivery rates that are 
constant to ? 1% - even at levels as low as 0.03 and as high as 
7.5 ml per minute. Quiet, contamination-free, they're so reliable 

they can be trusted in the most delicate and demanding applications. 
Send for EMDECO Bulletin EB-3S 
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cal symp., St. Louis, Mo. (R. T. Hedden, 
16 Harneywold Dr., St. Louis 63136) 

22-26. Poultry Science Assoc., Utah 
State Univ., Logan. (C. B. Ryan, Dept. of 
Poultry Science, Texas A&M Univ., Col- 
lege Station 77843) 

22-27. Food Science and Technology, 
2nd intern. congr., Warsaw, Poland. (A. 
Borys, Inst. Przemyslu Miesnego, Rako- 
wiecka 36, Warsaw 12) 

22-27. History of Medicine, 20th in- 
tern. congr., Berlin, Germany. (Secre- 
tariat, Augustastr. 37, 1 Berlin 45) 

22-27. Pan American Federation of As- 
sociations of Medical Schools, 1st general 
assembly, Bogota, Colombia. (E. Braga, 
Caixa Postal 26-ZC-39, Rio de Janeiro, 
GB, Brazil) 

22-10. Science, 11th Pacific congr., To- 
kyo, Japan. (Pacific Science Assoc., Bish- 
op Museum, Honolulu, Hawaii 96819) 

23-25. Biological Photographic Assoc., 
36th annual mtg., Lexington, Ky. (P. 
Brook, The Association, Cornell Univ. 
Medical College, 1300 York Ave., New 
York, N.Y.) 

23-26. Electronics, western show and 
conv., Los Angeles, Calif. (S. Sensiper, 
WESCON, 3600 Wilshire Blvd., Suite 
1920A, Los Angeles 99005) 

23-30. Luminescence, intern. congr., 
Budapest, Hungary. (G. Szigeti, Research 
Inst. for Technical Physics, Hungarian 
Acad. of Sciences, P.O. Box Ujpest 1, No. 
76, Budapest) 

23-1. Radio Astronomy and the Galac- 
tic System, symp., Noordwijk, Nether- 
lands. (J. H. Oort, University Observatory, 
Leiden, Netherlands) 

24-26. Principles of Radiation Protec- 
tion, conf., Oak Ridge, Tenn. (Special 
Projects Office, Oak Ridge Associated 
Univs., P.O. Box 117, Oak Ridge, Tenn. 
37830) 

24-29. International Soc. of Blood 
Transfusion, llth biennial congr., Sydney, 
Australia. (G. T. Archer, 1 York St., Syd- 
ney) 

24-29. Prehistoric and Protohistoric 
Sciences, 7th intern. congr., Prague, 
Czechoslovakia. (S. J. De Laet, Seminaire 
d'Archeologie de l'Universite, 2 Blandijn- 
berg, Ghent, Belgium) 

25. Scandinavian Pharmacologists, mtg., 
Turku, Finland. (K. Hartiala, Dept. of 
Physiology, Turku Univ., Turku) 

25-27. Inter-Union Commission on 
Solar and Terrestrial Relationships, mtg., 
Belgrade, Yugoslavia. (C. W. Allen, Univ. 
of London Observatory, Mill Hill Park, 
London N.W.7, England) 

26-29. Low Temperature Calorimetry, 
conf., Otaniemi, Finland. (O. V. Loun- 
asmaa, Dept. of Technical Physics, Inst. of 
Technology, Otaniemi) 

26-29. Rural Sociological Soc., annual 
mtg., Miami, Fla. (J. A. Beegle, Dept. of 
Sociology and Anthropology, Michigan 
State Univ., East Lansing) 

26-2. Biometeorology, 4th intern. congr., 
Rutgers Univ., New Brunswick, N.J. (F. 
Sargent, II, 524 Burrill Hall, Univ. of Il- 
linois, Urbana 61801) 
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Poultry Science, Texas A&M Univ., Col- 
lege Station 77843) 

22-27. Food Science and Technology, 
2nd intern. congr., Warsaw, Poland. (A. 
Borys, Inst. Przemyslu Miesnego, Rako- 
wiecka 36, Warsaw 12) 

22-27. History of Medicine, 20th in- 
tern. congr., Berlin, Germany. (Secre- 
tariat, Augustastr. 37, 1 Berlin 45) 

22-27. Pan American Federation of As- 
sociations of Medical Schools, 1st general 
assembly, Bogota, Colombia. (E. Braga, 
Caixa Postal 26-ZC-39, Rio de Janeiro, 
GB, Brazil) 

22-10. Science, 11th Pacific congr., To- 
kyo, Japan. (Pacific Science Assoc., Bish- 
op Museum, Honolulu, Hawaii 96819) 

23-25. Biological Photographic Assoc., 
36th annual mtg., Lexington, Ky. (P. 
Brook, The Association, Cornell Univ. 
Medical College, 1300 York Ave., New 
York, N.Y.) 

23-26. Electronics, western show and 
conv., Los Angeles, Calif. (S. Sensiper, 
WESCON, 3600 Wilshire Blvd., Suite 
1920A, Los Angeles 99005) 

23-30. Luminescence, intern. congr., 
Budapest, Hungary. (G. Szigeti, Research 
Inst. for Technical Physics, Hungarian 
Acad. of Sciences, P.O. Box Ujpest 1, No. 
76, Budapest) 

23-1. Radio Astronomy and the Galac- 
tic System, symp., Noordwijk, Nether- 
lands. (J. H. Oort, University Observatory, 
Leiden, Netherlands) 

24-26. Principles of Radiation Protec- 
tion, conf., Oak Ridge, Tenn. (Special 
Projects Office, Oak Ridge Associated 
Univs., P.O. Box 117, Oak Ridge, Tenn. 
37830) 

24-29. International Soc. of Blood 
Transfusion, llth biennial congr., Sydney, 
Australia. (G. T. Archer, 1 York St., Syd- 
ney) 

24-29. Prehistoric and Protohistoric 
Sciences, 7th intern. congr., Prague, 
Czechoslovakia. (S. J. De Laet, Seminaire 
d'Archeologie de l'Universite, 2 Blandijn- 
berg, Ghent, Belgium) 

25. Scandinavian Pharmacologists, mtg., 
Turku, Finland. (K. Hartiala, Dept. of 
Physiology, Turku Univ., Turku) 

25-27. Inter-Union Commission on 
Solar and Terrestrial Relationships, mtg., 
Belgrade, Yugoslavia. (C. W. Allen, Univ. 
of London Observatory, Mill Hill Park, 
London N.W.7, England) 

26-29. Low Temperature Calorimetry, 
conf., Otaniemi, Finland. (O. V. Loun- 
asmaa, Dept. of Technical Physics, Inst. of 
Technology, Otaniemi) 

26-29. Rural Sociological Soc., annual 
mtg., Miami, Fla. (J. A. Beegle, Dept. of 
Sociology and Anthropology, Michigan 
State Univ., East Lansing) 

26-2. Biometeorology, 4th intern. congr., 
Rutgers Univ., New Brunswick, N.J. (F. 
Sargent, II, 524 Burrill Hall, Univ. of Il- 
linois, Urbana 61801) 

27. American Assoc. of Electromyog- 
raphy and Electrodiagnosis, San Fran- 
cisco, Calif. (M. K. Newman, 16861 Wy- 
oming Ave., Detroit 21, Mich.) 

27-28. Society for the Study of Social 
Problems, annual mtg., Miami Beach, Fla. 

SCIENCE, VOL. 152 

27. American Assoc. of Electromyog- 
raphy and Electrodiagnosis, San Fran- 
cisco, Calif. (M. K. Newman, 16861 Wy- 
oming Ave., Detroit 21, Mich.) 

27-28. Society for the Study of Social 
Problems, annual mtg., Miami Beach, Fla. 

SCIENCE, VOL. 152 

rsmaa rsmaa 



Laboratory 
Apparatus fort 

n HEAT 
[r LIGHT 
I MOTION 

...Mi.oo -ih.t-C 

MicroscoPe Light 

Box 
iew 

I Dri-Bath Light 

Glare-free, daylight - color laboratory 
lamp helps you see exactly, puts light 
where you need it. Type 6500 light, with 
telescoping stand, mounts in any position. 
Lab-Lamp stands on side or on back legs, 
or rocks on wire legs to stir specimens. 

37-42?C SURFACE-17?C higher than 
normal 20-25?C ambient-ideal for Rh 
typing, febrile agglutination studies, Phage 
typing, slide warming. 

WHITE LIGHT -affords minimum color 
distortion, stains appear in high contrast. 

UNIFORM LIGHT - double diffusion 
lights entire surface--336" x 11 /4"-evenly 
without glare. 

Gleaming stainless steel lamp case with 
tough plastic screen is attractive and easy 
to clean. 

Case is 5" h x 123/8" long x 2%" d. 

40-Page complete line 
catalog of heat/light/ 
motion items:' furnaces, 
controllers, hot plates, 
magnetic stirrers, Stir- 
Plates, constant temp. 
apparatus, Dri-Baths, 
culture incubators, PBI 
Apparatus, lab lights, 
meters. 

Write now 
for F R E E copy 
of Catalog 65 

' 7 I 

Contact Dept. 568F for name of 
nearest dealer 
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HAMILTON COMPANY 
P. 0. Box 307-K, Whittier, Calif. 

NEW from PHARMACIA 

SEPHADEX? LH-20 
extends gel filtration 
to organic solvents 

Pharmacia Fine Chemicals now 
introduces the first lipophilic 
derivative-Sephadex LH-20-to 
extend the use of Sephadex to or- 
ganic solvents. Since it swells in 
water, polar organic solvents 
and in mixtures of these solvents, 
Sephadex LH-20 makes it possi- 
ble to apply the conventional 
Sephadex gel filtration technique 
in fields such as lipid chemistry, 
polymer chemistry and other 
areas of organic chemistry and 
biochemistry where organic sol- 
vents must be used. 

Sephadex Solvent-Resistant Column 
Having internal diameter 2.5 cm 
and 45 cm length, the new 
Sephadex Column SR 25/45 has 
been especially developed for 
chromatography in organic sol- 
vents. It is equipped with two 
specifically designed Upward- 
Flow Adaptors for conducting 
either ascending or descending 
chromatography as one of its 
many features. 

RANGE OF APPLICATION 
Approx. solvent regain Approx. bed volume 

o mven solvent/g dry gel ml/g dry gel 

Dimethylformamide 2.2 4 
Water 2.1 4 
Methanol 1.9 3.5-4.0 
Ethanol 1.8 3.0-3.5 
Chloroform* 1.8 3.0-3.5 
n-butanol 1.6 3 
Dioxane 1.4 2.5-3.0 

Tetrahydrofuran 1.4 2.5-3.0 
Acetone 0.8 1.5 

*Containing 1% ethanol. Particle size: 25-100/ , 

For additional technical information, including the 
booklets Sephadex LH-20 and The Sephadex Sol- 
vent-Resistant Column, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue 
Piscataway, New Jersey 08854 

Pharmacia (Canada) Ltd., 110 Place Cremazie, 
Suite 412, Montreal 11, P. Q. 

(Inquiries outside U.S.A. and Canada should be 
directed to PHARMACIA FINE CHEMICALS, 
Uppsala, Sweden.) 
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EXAMPLE OF SPECIFIC APPLICATION 

F II I 
c 

co ? 

I| Q. 
| 0 

50 100 
Elution volume ml 

Separation of glycerol esters in chloroform. Bed 
dimensions: 2.5x32 cm. Sample: 2 ml containing 
4 mg of each substance. Flow rate: 0.6 ml/min. 

- ~~~~~~ 1- M 

I 

12lew 
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for 
* RESEARCH 
* STORAGE 
* SEASONING 
* TESTING 

. .. - ' 

' 11/2 to 22 cu. ft. capacity 
* Pulldowns from ambient to -140'F. 
* Precision accuracy to ?1?F. cycle 

control 
* Full year warranty on parts, work- 

manship, and preauthorized service 
* Indicator-Controllers, Alarm Systems, 

7 day recorders, casters, etc., available 
* Storage magazines and canisters 
* Prompt delivery 
* Enviable performance record-ask for 

list of customers served 

For your free Revco File Folder show- 
ing all Revco low temperature cabinets, 
write Revco, Dept. 2866. 

K 

IN MORE THAN 30 COUNTRIES 

Why do EDUCATIONAL and RESEARCH Institutions rely on 
the E & M PHYSIOGRAPH? 

* Versatility 
* Simplicity of Operation 

* Proven Reliability and Accuracy 
* Rugged, Student-Proof Construction 

* Transducers for Virtually Every Physiological Function 

Complete Recording Systems, Including: 
Stimulators-Respirators-Cardiotachs-Cuff Pumps-Defibrillators-Accessories 

Physiological Telemetry Systems 
Factory trained E & M Sales and Service Representatives throughout the United 
States .. E & M Distributors throughout the world. 

E & M INSTRUMENT CO., INC.I Box 14013 * 6030 England Street * Houston, Texas 77021 
Instrumentation for Research and Education 

Send for 32 page, fully-illustrated catalog #106 
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JUST PUBLISHED... 

New Catalog 
of Mettler 

Analytical Balances 

This 24-page catalog contains 
complete descriptions and 
specifications on all Mettler 
analytical balances - including 
versatile H balances, classical 
B balances and specialized mi- 
cro and ultramicro balances. 

All are available from major 
laboratory supply dealers, for 
demonstration, trial or imme- 
diate delivery. 

Request your own copy of the 
new catalog today. 
Mettler Instrument Corp., 20 
Nassau Street, Princeton, New 
Jersey 08540. 

E & M's New Isotonic Myograph 
Linear displacement transducer for smooth muscle and other 
constant tension studies: no internal hysteresis or friction; 
minimal system inertia; internal calibration. E & M Instrument 
Co., Inc., 6030 England St., Houston, Texas 77021 

SCIENCE, VOL. 152 

E & M TELEMETRY TRANSMITTERS 
Biopotentials-Respiration-Voice 

E & M miniature telemetry transmitters, with ranges 
up to 100 feet, are available for EKG, EEG, EMG, 
Respiration and Voice transmission. Transmitter's high 
input impedance permits wide variety of implanted or 
external electrodes. 8 gram to 18.5 gram weight as- 
sures easy carrying by subject patient, animal or bird. 
Companion receiver provides linear response from .06 
to 100 cps. (1/2 amplitude) to give faithful wave- 
form reproduction. Operates directly into PHYSIOGRAPH, 
or most oscilloscopes and graphic recorders. See 
receiver and 3 transmitters pictured above. 
E & M Instrument Co., Inc., 6030 England St., Houston, 
Texas 77021 



(F. F. Lee, Dept. of Sociology and An- 
thropology, Northeastern Univ., Boston, 
Mass. 02115) 

28-1. Association of American Geog- 
raphers, Toronto, Ont., Canada. (J. K. 
Hart, 1146 16th St., NW, Washington, 
D.C. 20036) 

28-2. Hormones, Laurentian conf., 
Mont Tremblant, P.Q., Canada. (J. San- 
ford, 222 Maple Ave., Shrewsbury, Mass. 
01545) 

28-4. Electron Microscopy, 6th intern. 
congr., Kyoto, Japan. (Chairman of the 
Organizing Committee, Inst. for Virus Re- 
search, Kyoto Univ., Kyoto) 

29-1. Technical Information Center Ad- 
ministration, 3rd annual conf., Philadel- 
phia, Pa. (M. Warrington, Graduate School 
of Library Science, Drexel Inst. of Tech- 
nology, Philadelphia 19104) 

29-31. Preparation and Properties of 
Electronic Materials for Control of Ra- 
diative Processes, conf., Boston, Mass. 
(E. P. Warekois, MIT Lincoln Laboratory, 
Lexington, -Mass. 02173) 

29-31. Electronic Materials, conf., Bos- 
ton, Mass. (American Inst. of Mining, 
Metallurgical and Petroleum Engineers, 
345 E. 47 St., New York 10017) 

29-31. Instrumentation in Aerospace 
Simulation Facilities, 2nd intern. congr., 
Stanford Univ., Stanford, Calif. (P. L. 
Clemens, VKF/AP, Arnold Air Force 
Base Station, Tenn.) 

29-31. Mathematical Assoc. of America, 
Rutgers Univ., New Brunswick, N.J. (H. 
M. Gehman, State Univ. of New York at 
Buffalo, Buffalo 14214) 

29-31. Metallurgists, 5th annual conf., 
Toronto, Ont., Canada. (Canadian Inst. of 
Mining and Metallurgy, 906 Drummond 
Bldg., 117 St. Catherine St., W., Montreal 
2, P.Q.) 

29-31. Physical Chemistry of Solids, 
symp., Univ. of Montreal, Montreal, P. 
Q., Canada. (W. C. Cooper, Noranda 
Research Centre, 240 Hymus Blvd., 
Pointe Claire, P.Q., Canada) 

29-31. Solvent Extraction Chemistry, in- 
tern. conf., Goteborg, Sweden. (The Con- 
ference, Dept. of Chemistry, Gibraltar- 
gatan 5 H, G6teborg S) 

29-31. Textiles. Canadian seminar, 
Queens Univ., Kingston, Ont. (Textile 
Technical Federation of Canada, 4795 St. 
Catherine St., W. Westmount, Montreal, 
P.Q.) 

29-1. American Sociological Assoc., 
Miami Beach, Fla. (E. H. Volkart, 1001 
Connecticut Ave., NW, Washington, D.C. 
20036) 

29-2. Internal Medicine, Czechoslovak 
congr., Prague, Czechoslovakia. (O. Riedl, 
4th Medical Clinic, Faculty of General 
Medicine, Charles Univ., U Nemocnice 
2n, Prague 2) 

29-2. American Mathematical Soc., Rut- 
gers Univ., New.Brunswick, N.J. (G. L. 
Walker, The Society, P.O. Box 6248, 
Providence, R.I.) 

29-2. Neutron Monitoring for Radio- 
logical Protection, symp., Vienna, Austria. 
(S. Somasundaram, Div. of Health, Safety, 
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logical Protection, symp., Vienna, Austria. 
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ergy Agency, Vienna) 

29-2. Operations Research, 4th intern. 
conf., MIT, Cambridge, Mass. (K. D. 
Tocher, United Steel Co., Cybor House, 
1-5 Tapton Hall Rd., Sheffield, England) 

and Waste Disposal, Intern. Atomic En- 
ergy Agency, Vienna) 

29-2. Operations Research, 4th intern. 
conf., MIT, Cambridge, Mass. (K. D. 
Tocher, United Steel Co., Cybor House, 
1-5 Tapton Hall Rd., Sheffield, England) 

SECOND IN ORION'S NEW SERIES OF CHEMICAL SENSING ELECTRODES 
MEASURES WATER HARDNESS DIRECTLY 

measure divalent ion activities 

Direct measurement of water hardness is just one 
application of Orion's new Divalent Ion Electrode. 
The electrode is equally sensitive to Ca++ and 
Mg++, is slightly less sensitive to Ba++, and 
slightly more sensitive to Zn++, Ni++, Fe++, 
Cu++, and Sr++. These ions can be sensed 
even in the presence of monovalent cations. 

The electrode has applications in research 
studies of stability constants, precipitation, rates 
of corrosion and scale formation. 

WATER HARDNESS MEASUREMENT 
Since the electrode is equally sensitive to cal- 
cium and magnesium, it can be used for direct, 

_ | _ continuous measurement of total water hardness. 
It permits direct measurement of calcium-mag- 
nesium, calculated as carbonates, to the 2 ppm 
level despite the presence of 500 ppm sodium 
chloride. Hardness may be determined over the 
1-100,000 ppm range with speed and reproducibil- 
ity characteristic of good pH electrodes. Direct 
measurement is a vast improvement in speed and 
convenience over older indirect gravimetric and 
titrimetric methods. 

NEW CHEMICAL SENSING PRINCIPLE 
.. ........ The new electrode is used with a conventional 

expanded scale pH meter. The Orion electrode 
uses an entirely new principle of chemical sens- 
ing. In place of the glass sensing membrane of 
a conventional pH electrode, this unit uses a 
thin porous membrane containing a water-immis- 
cible organic ion exchanger. Unlike fragile glass 
electrodes, the Orion electrode is made of un- 
breakable, corrosion-resistant fluorocarbon plastic. 

AVAILABILITY 
The new electrode is available from major lab- 
oratory supply houses in complete kit form with 
supplies for up to two years normal use. it is 
priced at $145.00. 

CONDENSED SPECIFICATIONS 
Concentration range: 10-5 -10? moles/liter CaCI 2 

Selectivity: Equal for calcium and magnesium 
pH range: 5 to 11 pH 
Temperature range: 00 to 500C. 
Electrical resistance: 25 megohms at 250C. 
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L[ Please send a copy of the Divalent Ion Electrode bulletin. 
- 

Please arrange a demonstration through my laboratory supply dealer. 

NMam 

L[ Please send a copy of the Divalent Ion Electrode bulletin. 
- 

Please arrange a demonstration through my laboratory supply dealer. 

NMam 

Organization Organization 

Strept Strept City City 

State State Zip, Zip, 

Laboratory Supply Dealer 

ORION RESEARCH INCORPORATED 
Dept. D, I I Blackstone St., Cambridge, Mass, 02139/Tel: (617) UN 4-5400 

Laboratory Supply Dealer 

ORION RESEARCH INCORPORATED 
Dept. D, I I Blackstone St., Cambridge, Mass, 02139/Tel: (617) UN 4-5400 
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NEGA-FILE 
New! 1 x 3 Microscopic 

~I S lide File 
I .e!13Mirso 

NEGA-FILE 
New! 1 x 3 Microscopic 

~I S lide File 
I .e!13Mirso 

All 
FiLes 
Genuine 
Mahogany AMS-lx3 

e Files 1200 1 x 3 microscopic slides 
* Featherboards keep slides upright 
? Stop keeps drawer from spilling 
* Brass-plated pull-ID card holder 
* Used with 2 x 2 and 3/4 x 4 files 
* Mahogany in natural grain finish 
* Corners & pins for easy stacking 

Each ..... $16.95 
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Each ..... $16.95 

NEGA-FILE 
has more than 

50 files to choose from. 

Sectional Nega-Files may 
be neatly stacked with 
supplied escutcheon pins. 
Build your files as the 
need occurs. 
SEND FOR CATALOG 

OF COMPLETE FILING 
SYSTEMS 
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New concepts in 
animal cage systems 

become a reality 
at Harford. 

New concepts in 
animal cage systems 

become a reality 
at Harford. 

* Primate cages * Poultry cages 
? Dog cages * Rodent cages 
* Cat cages * Rabbit cages 

Custom-Engineered animal 
cage systems 

Harford 
Metal Products, Inc. 
Building 101 
Aberdeen, Md. 21001 
272-3400 (301) 

* Primate cages * Poultry cages 
? Dog cages * Rodent cages 
* Cat cages * Rabbit cages 

Custom-Engineered animal 
cage systems 

Harford 
Metal Products, Inc. 
Building 101 
Aberdeen, Md. 21001 
272-3400 (301) 

e~e6)eaoa e~e6)eaoa 
RECORDING3 RECORDING3 

INYFUSION PUMWP INYFUSION PUMWP 
Model 975 accepts glass or 

plastic syringes from 
100 to 5 ml. which are 

held in snap-on holders. 
30-speed gearbox permits 

selection of synchronous 
speeds over a 17,000-1 range. 

Rates are 0.00046-154.8 
ml./min.; weight is 12 Ibs. 
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ml./min.; weight is 12 Ibs. 

ASK FOR YOUR FREE 
COPY OF BULLETIN 975 

ASK FOR YOUR FREE 
COPY OF BULLETIN 975 

Four 12-speed chart movers ac- 
cepting continuous rolls of 8" or 
10" wide rolls of paper are avail- 
able with either synchronous 
gearbox or variable speed motor 
drives. Most can be operated both 

horizontally and 
vertically. Mount- 

j_|^> ^ ~ ing rods furnished 
it-o _Hfor positioning of 

recording instru- 
ments. 

ASK FOR YOUR FREE COPY 
OF CATALOG RS-4 

_-._... 
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NEW BOOKS 

(Continued from page 1736) 

ington: From the New Deal to Mc- 
Carthy. Earl Latham. Harvard Univ. Press, 
Cambridge, Mass., 1966. 460 pp. Illus. 
$7.95. 

Cost Study of Dental Education. George 
M. Norwood, Jr., Ed. American Assoc. 
of Dental Schools, Chicago, 1965. 99 pp. 
Illus. 

Crystals, Diamonds, and Transistors. 
L. W. Marrison. Penguin Books, Balti- 
more, 1966. 311 pp. Illus. Paper, $1.95. 

Death of the Sweet Waters. Donald E. 
Carr. Norton, New York, 1966. 257 pp. 
Illus. $5.95. 

A Dictionary of Astronautics. J. L. 
Nayler. Hart, New York, 1965. 320 pp. 
Illus. Paper, $2.65; cloth, $6.95. 

Educational Therapy in the Elementary 
School. An educational approach to the 
learning problems of children. Patrick 
Ashlock and Alberta Stephen. Thomas, 
Springfield, 111., 1966. 118 pp. Illus. $6.75. 

The English Paracelsians. Allen G. De- 
bus. Watts, New York, 1966. 222 pp. 
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History of the Indian Ocean. Auguste 
Toussaint. Translated from the French 
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A History of the Theories of Rain: 
And Other Forms of Precipitation. W. E. 
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SPECIFIC 
COMPOUND ACTIVITY 

(mc/mM) 

DL-Alanine-l-C14 10-30 

2-Amino-isobutyric-1-C14 acid 5-25 

L-Arginine-(guanido-C14) 15-25 
monohydrochloride 

L-Citrulline-(carbamyl-C14) 5-25 
Creatine-l-C14 5-15 

Creatinine-1-C14 hydrochloride 5-15 

DL-Cysteine-3-C14 hydrochloride 2-10 

DL-Cystine-3-C14 hydrochloride 5-20 
DL-3 (3, 4-Dihydroxyphenyl) 15-35 

alanine-2-C14 ["DOPA"-C141 
DL-Glutamic-1-C14 acid 5-25 

Glycine-1-C14 5-25 

Glycine-2-C14 5-25 

L-Histidine-(2-ring-C14) 10-40 

DL-Hydroxyproline-2-C14 2-10 

DL-5-Hydroxytryptophan- 
(methylene-C 4) [3'-(5-Hydroxy- 2-25 
3-indolyl)-alanine-3'-C141 

DL-Leucine-l-C14 20-40 

L-Leucine-l-C14 5-10 

DL-Lysine-1-C14 5-25 
monohydrochloride 

L-Methionine-(methyl-C14) 5-30 

DL-Phenylalanine-1-C14 10-40 

DL-Phenylalanine-2-C14 4-20 

Sarcosine-1-C14 2-10 

DL-Serine-3-C14 5-25 

L-Serine-3-C14 2-10 

D-Tryptophan-(methylene-C14) 5-20 
[D-I ndolylalanine-3-C14] 

DL-Tryptophan-(benzene ring- 2-10 
C14(U)) 

DL-Tryptophan-(methylene-C14) 20-40 
[DL-lndolylala nine-3-C 14] 

L-Tryptophan-(methyfene-C14) 10-25 
[L- ndolylalanine-3-C141 

DL-Tyrosine-2-C14 10-25 

DL-Valine-l-C14 5-25 

DL-Valine-4-C14 2-10 
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Data sheets available on request for 
every compound. Please write for cur- 
rent schedules containing complete 
radiochemical listings and information. 
Or call 312 827-4456 collect. NUC:.-8-21? 

NUCLEAR-CHICAGO 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 

349 Howard Avenue, Des Ploines, Illinois 60018 
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- STURDY 
CONSTRUCTION 

? DESIGNED TO 
SAVE TIME IN: - Washing - Sterilization 
- Filling 
- Inspection 

1. HANDLE AS A UNIT 
TUBES CAN'T FALL OUT Patented "Kahlenberg 

Spring" holds tubes 
securely, yet allows 
easy removal for in- 
s pection./Handle the 
rack and tubes as a 
unit: dump contents; 
wash; cover with foil 
and sterilize - all 
without removing 
tubes. /After filling 

2. SEAL TUBES WITH tubes with cell sus- 
BARRIER FILM-SNAP pension, lay a non- 
ON COVER. porous baffle (like 

Saran Wrap) over them 
-snap on cover/ 
Holds 64- 16mm. x 
125mm. tubes; or built 
to your specifications. 
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U.S.A. plant. Choose from more 
than 20 different types. 
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de Pechers etudi6s a la Station d'Arbori- 
culture fruitiere du Sud-Ouest, Periode 
1950-1962. Jean Hugard and Raymond 
Saunier. Institut National de la Recherche 
Agronomique, Paris, 1966. 275 pp. Illus. 
Paper, F. 48. 

Muscles of the Ox. R. M. Butterfield 
and N. D. S. May. Univ. of Queensland 
Press, St. Lucia, 1966. 176 pp. Illus. $8.50. 

The Neutrino: G -3t Particle of the 
Atom. Isaac Asimov. Doubleday, Garden 
City, N.Y., 1966. 239 pp. Illus. $4.95. 

North Atlantic Arena: Water Transport 
in the World Order. Charles C. Colby. 
Southern Illinois Univ. Press, Carbondale, 
1966. 267 pp. Illus. $7.50. 

On the Syllogism and Other Logical 
Writings. Augustus De Morgan. Peter 
Heath, Ed. Yale Univ. Press, New Haven, 
Conn., 1966. 387 pp. Illus. $10. Rare 
Masterpieces of Philosophy and Science 
Series, edited by W. Stark. 

The Origins of Field Theory. L. Pearce 
Williams. Random House, New York, 
1966. 160 pp. Illus. Paper, $1.95. Studies 
in the History of Science. 

Philosophical Foundations of Physics: 
An Introduction to the Philosophy of Sci- 
ence. Rudolf Carnap. Martin Gardner, 
Ed. Basic Books, New York, 1966. 310 
pp. Illus. $6.50. 

The Politics of Research. Richard J. 
Barber. Public Affairs Press, Washington, 
D.C., 1966. 175 pp. $4.50. 

The Psychology of Science: A Recon- 
naissance. Abraham H. Maslow. Harper 
and Row, New York, 1966. 190 pp. 
$4.50. The John Dewey Society Lecture- 
ship Series, edited by Arthur G. Wirth. 

The Psychology of Sleep. David 
Foulkes. Scribner, New York, 1966. 281 
pp. Illus. $6.95. 

Purpose in Nature. John V. Canfield, 
Ed. Prentice-Hall, Englewood Cliffs, N.J., 
1966. 121 pp. Paper, $2.50. Contemporary 
Perspectives in Philosophy Series, edited 
by Joel Feinberg and Wesley C. Salmon. 
Six papers: "Behavior, purpose, and teleol- 
ogy" by Arturo Rosenblueth, Norbert 
Wiener, and Julian Bigelow; "Comments 
on a mechanistic conception of purpose- 
fulness" by Richard Taylor; "Causal and 
teleological explanation" by Richard D. 
Braithwaite; "Thoughts on teleology" by 
Israel Scheffler; "Teleological explanation" 
by Ernest Nagel; and "The logic functional 
analysis" by Carl G. Hempel. 

The RAND Corporation: Case Study of 
a Nonprofit Advisory Corporation. Bruce 
R. L. Smith. Harvard Univ. Press, Cam- 
bridge, Mass., 1966. 348 pp. $7.95. 

Science and the University. Boyd R. 
Keenan, Ed. Columbia Univ. Press, New 
York, 1966. 219 pp. Illus. $5.95. Seven- 
teen papers contributed by Philip Abel- 
son, Sir Eric Ashby, John Brademas, Har- 
vey Brooks, Albert V. Crewe, Beardsley 
Graham, William J. Harris, Leland J. 
Haworth, Donald F. Hornig, J. Edward 
Roush, Frederick Seitz, Edward Teller, 
Kenneth W. Thompson, James S. Triolo, 
and Alvin Weinberg. 
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ca's space effort. Frank Gibney and 
George J. Feldman. New American Li- 
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60?. 

The Role of Mathematics in the Rise 
of Science. Salomon Bochner. Princeton 
Univ. Press, Princeton, N.J., 1966. 396 
pp. Illus. $9. 

The Scientific Approach. J. T. Davies. 
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ing. Edwin A. Burtt. New American Li- 
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Wiley, New York, 1966. 224 pp. $5.95. 
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proaches to the Exploration of Mars and 
Remote Observations (4 papers); Martian 
Landings: Unmanned (4 papers); Martian 
Landings: Manned (3 papers); and Avoid- 
ing the Contamination of Mars (5 papers). 

Clays and Clay Minerals. Proceedings 
of the Thirteenth Clay Minerals Confer- 
ence (Madison, Wis.), October 1964. W. F. 
Bradley and S. W. Bailey, Eds. Pergamon, 
New York, 1966. 463 pp. Illus. $20. 
Thirty-eight papers. 

Comparative Biology of Reproduction 
in Mammals. Proceedings of an interna- 
tional symposium (London), November 
1964. I. W. Rowlands, Ed. Published for 
the Zoological Society of London. Aca- 
demic Press, New York, 1966. 581 pp. 
Illus. 120s. Twenty-eight papers. 

Determinants of Infant Behaviour. vol. 
3. Proceedings of the Third Tavistock 
Study Group on Mother-Infant Interac- 
tion (London), September 1963. B. M. 
Foss, Ed. Methuen, London; Wiley, New 
York, 1966. 278 pp. Illus. $8. Eleven 
papers on the following topics: Animal 
Studies (4 papers) and Human Studies 
(7 papers). 

Energy Transfer in Radiation Proc- 
esses: Chemical, Physical, and Biological 
Aspects. Proceedings, international con- 
ference (Cardiff, Wales), January 1965. 
Glyn O. Phillips, Ed. Elsevier, New York, 
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lations; Forceful Indoctrination; and The 
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Then along 
came DigiBits- 

digital logic elements 
DigiBit systems for programming, re- 

cording and analyzing data have been 
debunking solid state myths for more 
than four years. Psychologists, physi- 
ologists, toxicologists, researchers in a 
wide variety of disciplines, have helped 
dispel the mystery themselves through 
professional application of DigiBit sys- 
tems. As applications grow, the old 
myths pale and disappear; replaced 
with expanded horizons in experimental 
parameters. Researchers dig deeper, 
obtain more accurate resolutions and 
let them perform experiments hereto- 
fore impractical (or impossible) due to 
the physical restrictions of electro- 
mechanical equipment. 

There's an easy and conclusive way 
for you to make your own evaluation. 
BRS will conduct a three day introduc- 
tory course for you and your colleagues 
on the principles and uses of DigiBit 
solid state systems. The course can be 
given at your location or at BRS head- 
quarters in Beltsville, Md. For complete 
details address your inquiry to the BRS 
Technical Training Director. There is no 
obligation for the course but scheduling 
does require adequate advance notice. 
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