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$19500 
Even less if 

you already have 

a controller. 
Here's a bargain. With this handsome 
new Lindberg Hevi-Duty split-tube fur- 
nace, you can run complex tests with a 
low-cost furnace. 

The Mini-Mite has temperature re- 
peatability of +4?F. It heats to the maxi- 
mum 1850?F in just 30 minutes. And 
temperature recovery is rapid. 

For $195, the furnace comes complete 
with an exclusive no-lag integral man- 

ual controller. Ready to work. Just plug 
it into a 115 volt outlet. Also available 
for 208 or 230 volts. 

The controller has an indicating 
pyrometer with an accuracy of 2% full 
scale. And it's marked in both Fahren- 
heit and Centigrade- 

Already have a controller? Then you 
can buy the Mini-Mite without integral 
control-for much less. It's the same 

furnace, with the same quality perform- 
ance. It works with any Lindberg Hevi- 
Duty automatic or portable manual con- 
troller. And with most other brands. 

Want to know more about Mini-Mite 
-or other furnaces in the broad line of 
Lindberg Hevi-Duty precision labora- 
tory heating equipment? See your labo- 
ratory supply dealer, or write to us in 
Watertown, Wisc. 

V I S I O J F S O L A A S I C I N O U S T R I E S 



AT THE AGRICULTURAL AND TECHNICAL COLLEGE IN CANTON, NEW YORK. . 

Mettler balances aid small school in big move 

One small school in upstate New York is represent- 
ative of the vast expansion now taking place in the 
huge (58-campus) educational complex of the State 
University of New York. Plans for this school, a two- 
year Agricultural and Technical College at Canton 
call for the entire college to move across town to a 
completely new campus in the fall of 1967. 
To Herman lKalberer, Assistant Professor of Physical 
Sciences, falls the responsibility of selecting instru- 
mentation to equip his present facilities while build- 
ing up an inventory of up to date equipment to meet 
the needs of his new chemistry laboratories. 
Complicating his task is an expected 25% increase 
in enrollment in 1967, and also the introduction of 
a new Chemical Technology curriculum. This course 
places heavy emphasis on "hands on" student oper- 
ation of laboratory instruments now in widespread 
industrial use. 
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Six Mettler P120 top-loading and three Mettler H- 
series analytical balances form the nucleus of Pro- 
fessor lKalberer's laboratory equipment and meet the 
special needs at Canton: 
-top-loading speed enables his beginning chemistry 

classes to complete their work on time. 
-the space-saving P120's give him the extra room 

he will need for atomic absorption, CHN and other 
advanced instrumentation. 
because they are the most widely-used balances in 
the world, Mettlers give his students the chance to 
use the instruments they will work with in industry. 

Find out how the speed, compactness and conven- 
ience of Mettler balances can be used in beginning 
chemistry. Request the new brochure, "Top-loading 
Balances for Teaching," from Mettler Instrument Cor- 
poration, 20 Nassau Street, Princeton, N. J. 08540. 
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Coarse grains of sand, mostly quartz, 
from the ocean beach at Yachats, 
Oregon. The surface sheen is a result 
of wave action (about X 3.5). See 
review of The Movement of Beach 
Sand, page 1232. [Victor B. Scheffer, 
Bellevue, Washington] 



Yes, our MR Recorder often 
seems like many instruments at work 

(and the specs tell you why) 

DESCRIPTION: SARGENT MODEL MR QUANTITY RECORDED: mV, V, /a and 
RECORDER-automatic, self-balancing, ma-selected by panel switch. 
10-inch potentiometer recorder. 
Includes special high gain amplifier, 
and high stability solid state 
reference power supply requiring no 
standardization. Line operated. 

ELECTRICAL RANGE: twelve 
pre-calibrated ranges by switch 
selection- 0.5, 1, 2, 5, 10, 
20, 50, 100, 200, 500, 1000, 2000. 
Variable range expansion from 100% 
(off) to 40% of selected range with 
continuously adjustable dial. 

LIMIT OF ERROR: 0.1% or 5 ,v, 
whichever is greater. 

ZERO DISPLACEMENT: calibrated 
ranges of 10, 100, 1000 and 5000 of 
the selected units, upscale or 
downscale. Continuously adjustable 
reading dial for 0 to 100% of 
selected range. 

DAMPING GAIN ADJUSTMENT: 
automatic with range change; panel 
dial for fine adjustment-particularly 
for low resistance systems like 
thermocouples. 

SOURCE RESISTANCE TOLERANCE: 
50,000 ohms in most sensitive range, 
increasing with increasing range. 

CHART DRIVE: twelve synchronous 
speeds-0.5, 1, 2, 4,10, 20-by dial 
selection, inches per hour or per 
minute by panel switch. Magnetically 
braked in "off" position. Free clutch 
system scans chart with rapid drive; 
averages 50 feet per minute in 
forward or reverse directions. 

ELECTRICAL FILTERING: four position 
switch to reject transverse and 
common mode A.C. superimposed on 
the D.C. signal, without loss of sharp 
balancing characteristics. 

CHART TAKE-UP: automatic, 
by motor with preset torque-or 
by-pass for free end chart tear off. 

PEN SPEED: 1 second for full 
scale transverse. 

SYNCHRONIZATION: chart drive may 
be synchronized with external 
systems connected to rear panel, and 
operated by the chart drive switch. 
Or chart drive may be operated 
from an external switch. 

This gives you some idea why the SARGENT MODEL MR RECORDER can 
do the work of several less versatile recorders, manual potentiometers 
or precision meters. To get the complete picture, write for Bulletin MR. 

.i i.. SA R G E N T SCIENTIFIC LABORATORY INSTRUMENTS APPARATUS* CHEMICALS 

E. H. SARGENT & CO. 
4647 West Foster Avenue Chicago . Anaheim, Calif. X Birmingham . Cincinnati . Cleveland 
Chicago, Illinois 60630 Dallas * Denver . Detroit * Springfield, N.J. * Toronto, Canada 

SCIENCE, VOL. 153 1152 



More and more hospital, government and private breeding & 

testing labs are using these 
Disposable ECONO-CAGE #21 eliminates the 
need for costly washing and sterilizing equip- 
ment, materials and labor... and is easily incin- 
erated, leaving a residue of only 1-2%. 

These cages, made of polystyrene, allow each 
experiment to be conducted in a new, unused 
cage at minimum cost. They require no expen- 
sive supports that may prevent full visibility. 

Ideal size of 11 12" x 71/?" x 5" is based on ILAR 
standards for housing mice; floor area is 84 sq. 
in., housing up to 12 mice. Can be used with 
any of 4 lids, illustrated in our catalog. 

9 SEPTEMBER 1966 

low-cost, rigid cages for mice, 
Contact your ECONO-CAGE distributor for 
complete details and prices... or send for our 
new catalog showing our entire line of disposable 
and permanent cages for mice, rats, hamsters 
and guinea pigs. 

SCIENTIFIC DIVISION 

MARYLAND PLASTICS, INC. 
9 EAST 37TH STREET, NEW YORK, N. Y. 10016 
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Chromatographing thermally 

sensitive and polar materials in- 
volves serious problems that are only 

too well known to the chromatographer: component loss, 
low efficiency, peak tailing. Far from being an immutable 
phenomenon of the materials themselves, these problems 
have their origin, to a large extent, in the instrument hard- 
ware . . . and these instrumental limits can be completely 
eliminated through careful attention to the design charac- 
teristics of the injection and detector ends of the gc system. 
The F & M Series 402 High-Efficiency Gas Chromatograph 
is a case in point. 

Injection Port Design. Rather than the standard T-shape 
injection port, the 402 has a straight-through design which 
reduces injection volume to a minimum, eliminates dead 
space, and sweeps the entire volume with high-velocity 
carrier gas. This unique design prevents thermal down- 
gradients, sample flashback and hold-up. It also accomplishes 
true on-column injection thus preventing sample contact 
with metal in the hot injection zone. 

Detector Design. Most standard gc's have considerable 
'plumbing' in the detector proper and where the column 
joins the detector, thus creating dead volume and sample 
contact with metal . . . the two deadliest enemies of high- 
efficiency gas chromatography of thermally sensitive polar 
compounds. In the 402 this problem is diminished to its 

irreducible minimum by attaching the column directly to 
the detector, and by designing a straight-through flow path 
for the detectors. 

It's these two key design features, above all, that give 
the 402 its superior performance capability in the analysis 
of sensitive and polar materials. No matter what kind of 
difficult-to-chromatograph material you want to analyze, 
the 402 will respect its chemical integrity and produce a 
chromatogram that is unsurpassed qualitatively and 
quantitatively. 

For more information, write for Bulletin 4020 or call the 
Chemical Instrumentation Sales Representative at one of 
the 41 Hewlett-Packard sales offices in the U.S. Price for 
the F & M Model 402 with dual flame ionization detector 
and recorder is $4800.00 (f.o.b. Avondale, Pa.) 

Hewlett-Packard, F & M Scientific Division, Route 41 
and Starr Road, Avondale, Pennsylvania 19311. In Europe: 
F & M Scientific Europa N.V., Basisweg (Sloterdijk), 
Amsterdam, The Netherlands. 

HEWLETT -_ 
PACKARD X F&M SCIENTIFIC 

_ DIVISION 
SCIENCE, VOL. 153 1156 
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WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES 
Aost brands of microscopes promise quality . . . But UJNITRON really delivers it. 

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

\nd 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 
nicroscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark- 
ield, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted 
;tands . . . with attachable or built-in cameras and illumination systems. 

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

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know 
his. It's the reason, really, why "UNITRON Microscopes are seen in the best of circles". But why take 
ur word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow 
ny 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 

efore you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details. 

C Please send UNITRON'S Microscope Catalog. 4-Z 
El I accept (without cost or obligation) your invitation 

to try UNITRON Model . .. for 10 days. 

NAME 

COMPANY 

ADDRESS 

CIIY STATE 

I . I . . . . M--iAXNA afl tls IWZUM3U- 



FACT: 

You can get 
a better 
centrifuge... 
and pay less 

PROOF: 

LOURDES Beta-Fuge A-2 
Capacity to 3,300 ml. Forces to 41,300 x G. Automatic; Refrigerated; 
Double shaft mounting so rotors cannot fly off . .. $2,530.00, with rotor. 

LOURDES Clini-Fuge 30R 
Capacity 6,000 ml. Forces to 54,400 x G. Combines low speed, super 
speed and ultra speed in one unit. Automatic, Refrigerated. (Also 
available as non-refrigerated) . . . $2,775.00 plus $385.00 for 
high speed attachment (only one is needed to increase 
maximum rpm from 6,000 to 25,000). 

These are FREE, if you buy either of the above. 
1. "Fail-Safe" Brush Control to prevent motor damage 

due to brush failure. 

2. "Automatic Stop" if there is excessive vibration. 

3. Temperature range -20? to +40? C, maintained 
to within +1? C. 

4. Wide choice of interchangeable rotors. 

5. Many other Lourdes exclusive convenience features. 

Write for Bulletin s-9-6 

L O U R D E S 148 Sweet Hollow Road 
Old Bethpage, N. Y. 11804 * (516) 694-8686 

SCIENCE, VOL. 153 

b L -- IlC--l?lll---?l -1 II-?I----? -?fL--_-- III 

1158 



There are no Nikon student 
microscopes, in the sense of limited 
quality or usefulness. They are all 
professional units built around the 
same basic system, and differ 
only in the type of stage and 
eyepiece employed. 
Complete interchangeability of these 
components, and other attachments, 

give each instrument a flexibility 
capable of serving the most specialized 
requirements of professional use 
long after it has served the student's 
needs at medical school. 
The flat-field objectives, newly 
developed by Nikon, further enhance 
this versatility. They achieve extreme 
flatness-of-field without impairment 

of image quality or resolution. 
Moreover, they can be used with any 
Nikon microscope without modifica- 
tion or change in the instrument. 
The SBR, shown above, is one of the 
models most favored by medical 
students. It is a sophisticated unit, 
widely used in schools, hospitals and 
research laboratories. 

For medical student microscope catalog, write: 
Nikon Inc., Instrument Div., Garden City, N.Y. 11533, Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 

9 SEPTEMBER 1966 1159 



Column 
Chromatography 
in Three 
Easy Lessons 

* Three Easy Prices Too! 
For Complete Information 

Send For Brochure CG171 

Lesson No.l Lesson No. Lesson No. 3 

Begin by pumping your solvent into the column in 
a smooth concentration or pH gradient. ISCO's 
new programmed gradient pump, the DIALAGRAD, 
will handle this perfectly. In fact any simple or 
complex gradient formed by combining two 
liquids can be dialed directly into the DIALAGRAD. 
Program duration and pumping rates are easily 
adjustable over very broad ranges. No more mixing 
numerous solutions to guessed-at concentrations. 

Now to identify your fractions. Use an ISCO UA-2 
or 222 Ultraviolet Analyzer to get quantitative 
results with no need for further assay. Select linear 
absorbance, single or dual-beam monitoring at 
either 254 or 280 mu or both. Absorbance record- 
ing minimizes need for base-line compensation and 
allows direct integration of chart record. As each 
UV absorbing fraction is recorded it is also auto- 
matically deposited in a separate collecting tube. 

Collecting the effluent is then a simple task when 
ISCO fraction collectors are used. Choose from 
any of four basic models offering timed or volu- 
metric control. Some have lift-off reels that can be 
changed as often as they fill, and when not col- 
lecting can be used as convenient storage racks. 
Extras such as drop counters and volumetric dis- 
pensers make things even easier. No after-school 
sessions necessary when you use ISCO equipment. 

I SCO INSTRUMENTATION SPECIALTIES COMPANY, INC. 
5624 SEWARD AVE. * LINCOLN. NEBRASKA 68507. U.S.A. * PHONE (402) 434-8265 * CABLE ADDRESS: ISCOLAB LINCOLN 

1160 SCIENCE, VOL. 153 



ONLY ONE IS0SYSTEM:M.. 
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 1234 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.. Ial Cagl s inc 
I26 John St., Hackensack, N. J. 07602 201-487-6266 u 

SUBSIDIARY OF BECTON, DICKINSON and COMPANY 

Ihere are 

many laboralory 

animal cages 

lor sale, 

btUI... 



SO RVAL 

The new, improved RC2-B Automatic Superspeed 
Refrigerated Centrifuge now offers many additional 
features in the same functional cabinetry. 

Up to 49,500 x G in Batch Centrifugation 
Up to 48,200 x G with "SZENT-GYORGYI & BLUM" Continuous Flow 
System 

The SORVALL RC2-B is the compact refrigerated centrifuge de- 
signed to do more for smaller cost with greater reliability than 
competitive centrifuges. The new SORVALL designed and built 
high-speed, high-torque motor delivers 49,500 x G with the SM-24 
Rotor and 48,200 x G with the standard 8 x 50 ml SS-34 Rotor. 
Non-modulating electronic speed control maintains complete accu- 
racy of setting regardless of voltage fluctuations. A patented 
Gyro-Action Self-Balancing Direct Drive gives greater tolerance 
of rotor imbalance than any other drive in its range. The RC2-B 
improvements result from continuing design development of 
proven engineering concepts. Learn more about the RC2-B - one 
of the most familiar shapes in the lab. Ask for Bulletin SC-9MFS 

1162 

(only $2,610) 

IVAN O RVALLINc. 
NORWALK * CONNECTICUT * D6a52 
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THE NEW HEATH 10-14 OSCILLOSCOPE OFFERS TRULY SOPHISTICATED 
CAPABILITIES. It features a high-quality flat-face 5" CRT with an accurately-ruled 
6 x 10 cm graticule * DC to 8 MHz bandwidth with 40 nanosecond rise time * 0.25 
microsecond vertical signal delay through high-linearity delay line circuitry * 3 % cali- 
brated vertical attenuation - from 0.05 v/cm to 20 v/cm * 3 % calibrated time base- 
from 0.2 microseconds/cm to 0.5 seconds/cm * Forced air cooling for the toughest 
industrial applications * Input for Z axis modulation * Input for direct access to vertical 
deflection plates * Highly-stable fiberglass circuit board construction * Wiring options 
for 115/230 volt, 50-60 hertz operation * The 10-14 is designed with modern circuitry, 
engineered with high-quality close-tolerance components, and capable of satisfying the 
most critical demands upon its performance specifications. 

THE HEATH 10-14 INCLUDES ENGINEERING FEATURES YOU EXPECT ONLY 
IN HIGH-PRICED OSCILLOSCOPES. For example, switches are ball-detent type; 
all major control potentiometers are precision high-quality sealed components; all 
critical resistors are 1 % precision; and vertical signal delay is provided through pre- 
cision coaxial delay lines - circuitry considered by all knowledgeable electronic engi- 
neers to be the most desirable for high linearity and maximum frequency response. 

THE HEATH 10-14 PROVIDES THE ULTRA-STABLE LOW-NOISE PERFORM- 
ANCE DEMANDED FOR TRULY PROFESSIONAL INDUSTRIAL, ACADEMIC, 
ELECTRONICS-ENGINEERING, AND BIO-MEDICAL REQUIREMENTS. Here's 
what engineer Adam L. Keller of Swiss Controls & Research Inc., Michigan City, Indiana 
says about the 10-14: "May I take this opportunity to congratulate your company on 
the fine job you have done on your new 10-14 oscilloscope kit. In my opinion there is not 
a scope on the market which can compare with your fine new product, at least until you 
start talking 4 or 5 times the price. We are most satisfied with the instrument in every 
respect ... your 10-14 is probably the finest kit you have ever put on the market, bar none." 
WE AT HEATH AGREE. 

HEATH COMPANY. Dent. 2n.-14 
Benton Harbor, Michigan 49022 

EC Please send more information on. 

Name 

Kit 10-14 (with standard P-2 phosphor), 53 Ibs.. $299.00 
Assembled IOW-14 (P-2 phosphor), 47 lbs....... $399.00 
Assembled IOW-14S (with long persistance P-7 phosphor 
for bio-medical or industrial use), 47 lbs ........$410.00 
Kit PK-1, Low-Capacitance Probe, 1 lb ...........$4.95 

10-14 SPECIFICATIONS-(Vertical) Sensitivity: 0.05 v/cm 
AC or DC. Frequency response: DC to 5 mc, -1 db or less; 
DC to 8 mc, -3 db or less. Rise time: 40 nsec (0.04 micro- 
seconds) or less. Input impedance: 1 megohm shunted by 
15 uuf. Signal delay: 0.25 microsecond. Attenuator: 9- 
position, compensated, calibrated in 1, 2, 5 sequence from 0.05 
v/cm. Accuracy: -3% on each step with continuously variable 
control (uncolibrated) between each step. Maximum input 
voltage: 600 volts peak-to-peak; 120 volts provides full 6 cm 
pattern in least sensitive position. (Horizontal) Time base: 
Triggered with 18 calibrated rates in 1, 2, 5 sequence from 0.5 
sec/cm to 1 microsecond/cm with -3% accuracy or contin- 
uously variable control position (uncalibrated). Sweep magni- 
fier: X5, so that fastest sweep rate becomes 0.2 microseconds/crm 
with magnifier on. (Overall time base accuracy -5% when 
magnifier is on.) Triggering capability: Internal, external, or 
line signals may be switch selected. Switch selection of + or - 
slope. Variable control on slope level. Either AC or DC coupling. 
"Auto" position. Triggering requirements: Internal; }2 cm to 
6 cm display. External: 0.5 volts to 120 volts peak-to-peak. 
Horizontal input: 1.0 v/cm sensitivity (uncalibrated) contin- 
uous gain control. Bandwidth: DC to 200 kc *3 db. General: 
5ADP81 or 5ADP2 Flat Face C.R.T. interchangeable with any 
5AD or 5AB series tube for different phosphor characteristics. 
4250 V. accelerating potential. 6 x 10 cm edge lighted graticule 
with 1 cm major divisions & 2 mm minor divisions. Power supply: 
All voltages electronically regulated over range of 105-125 VAC 
or 210-250 VAC 50/60 cycle input. (Z Axis) Input provided. 
DC coupled CRT unblanking for complete retrace suppression. 
Power requirements: 285 watts. 115 or 230 VAC 50-60 Hz. 
Cabinet dimensions: 15" H x 10'"2 W x 22' D includes clear- 
ance for handle and knobs. Net weight: 40 lbs. 

(product) 

Addrress 

City State Zip j 
Prices & Specifications subject to change without notice. TE-150 
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"Low-level counting" 

You can now buy the instruments 
that experts developed 

for their own demanding research. 

An assemblage of experts doing research in low-level 
counting techniques needed (but could not find) in- 
struments that met their exacting requirements. So, as 
you just might surmise, they solved their problems over 
the years by developing several rather distinctive low- 
level counters - not to develop instrumentation for the 
sake of developing instrumentation (or even for the 
sake of selling it), but only as functional, reliable means 
to ends. And then, inevitably, as they used this equip- 
ment in their own research programs, they de-bugged 
it. Result: user-designed, user-perfected, user-seasoned, 
low-level counters which can do what no existing in- 
struments can do. Now as other workers see these 
counters working in our laboratories, we get, with in- 
creasing frequency, requests for duplicate copies. Ac- 
cordingly, we are now making these counters available 
(not reluctantly, it should be noted) to others with sim- 
ilarly exacting requirements. For the specifics, read on. 

Precise measurement of low-energy beta emitters. 

The Beta-Logic Gas Counting System was specifically 
designed for carbon-14 age-dating, natural tritium and 
low-level tracer analysis. The system utilizes propor- 
tional internal gas counting. A three-channel pulse 
charge analyzer provides data on the energy distribu- 
tion of counts and allows simultaneous measurement 
and correction for contaminant activities such as H3 
and Rn in C14 samples. A two-channel printer records 
the number of counts for each of the preset time 
periods, which repeat automatically. Four independent 
scalers accumulate during each run. The energy analy- 
ses are accomplished through the use of computer- 
type logic circuitry. 
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This is an ideal system for serious work requiring maxi- 
mum counting efficiency and low-background levels 
for utmost sensitivity. For complete data: request bul- 
letin GC-10. 

Tritium air and gamma area monitors. 

Johnston Laboratories has perfected two instruments 
for tritium air and gamma area monitoring: the Model 
755B Triton, and the more sensitive model 855 Triton. 
The Model 755B Triton accurately monitors airborne 
beta-emitting radioisotopes such as H3, C14, and Kr85 or, 
alternatively, ambient low-level gamma radiation. The 
design of this instrument eliminates the errors usually 
associated with tritium air monitors and provides a new 
high level of accuracy and reliability. Its exceptional 
stability and sensitivity also permit analytical applica- 
tions when incorporated into the closed atmospheric 
circuits of controlled environmental experiments. The 
755B Triton may also be used as a low-level gamma 
monitor with much higher sensitivity than most gamma 
survey meters. For much more information: request 
bulletin 755B. 

The Model 855 Triton, more sensitive than its pro- 
genitor above, is ideal where the measurement of 
extremely small amounts of gaseous radioactive con- 
tamination is a necessity. This instrument is particularly 
suited for monitoring the maximum permissible con- 
centration of tritium in air (5/ic/M3) since the sensi- 
tivity is 10 1tc/M3 full scale. It can also serve to measure 
other beta emitters and is a very sensitive gamma area 
monitor too (.05 mr/hr. full scale). Ask for bulletin 855 
for complete data. 

JOHNSTON LABORATORIES, INC., 3617 Woodland Avenue, Baltimore, Maryland 21215 E 
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this 17-year-old shaker 

has been running 

for 51 years! 

While other equipment sleeps, this New Brunswick shaker 
works overtime. It has been running almost 24 hours a day for 
17 years . .. day-in, day-out . . . at the Rutgers University 
College of Agriculture. This Model "C" sustains three 
times more shaking action than those machines that are 
switched off after a normal 8-hour day. Simple multiplication 
shows that this workhorse has provided 51 years of 
service . . . and it's still going strong! 

During the intervening years, NBS has developed a score 
of new shakers. Some are simply for shaking, others are for 
controlling environment as well as agitation. All 
feature uniform, continuous motion - either gyrotory or 
reciprocal. And they all shake and shake and shake 
for a long, long time. 

A "Guide to Biological Shakers" has just been published. 
We'll be happy to send a copy to you on request. 
Visit us at the Federated Show Booths D20 - D23. 

J 3 :M f j- New Brunswick Scientific Co., Inc. 
^() !:;!! %~: i 'n. "~ 1130 Somerset Street, New Brunswick, New Jersey 08903 

West Coast Office: P.O. Box 5606, San Jose, California 95150 
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Three more ways 

Instron extends your 

elastomeric 
testing capability. 

Optical: Excellent response characteristics. 
Permits measurements without physical 
contact with sample. 

Instron has extended its line of 
extensometers. Used in conjunc- 
tion with Instron's table or floor 
model testing instruments, the 
units offer easier, more convenient 
operation during set up and while 
accumulating test data. They pro- 
vide a choice of techniques for 
measuring strain in a wide variety 
of elastomeric materials. Provi- 
sions for taking the sample to 
break without damage to the units 
or test arrangement have been in- 
cluded. 

Each Instron unit provides high 
standards of accuracy and mini- 

Incremental: Attractively priced, can be 
used in combination with several chart 
controlling accessories. 

Counterbalanced: Allows taking sample to 
break without disrupting test routine. > 

mizes many of the inconveniences 
associated with this type of testing. 
For example, the units virtually 
eliminate the human error and time 
consuming routine inherent in 
visually measuring benchmark 
separation. 

Extensometers like these, added 
to our continually growing line of 
strain measuring accessories are 
part of the reason why Instron re- 
mains your best materials testing 
investment. For detailed informa- 
tion write: Instron Corporation, 
Dept. S-33, 2500 Washington St., 
Canton, Mass. 02021. 

Instron Sales Offices and Demonstration Centers are located at: Boston, Massa- 
chusetts * Springfield, New Jersey * Wilmington, Delaware * Cleveland, 
Ohio * Park Ridge, Illinois * Houston, Texas (Office for Mexico and South 
America) * Atlanta, Georgia * Long Beach, California. 
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chum (chum), n. (Origin obscure) Chopped fish, or bait, 
thrown overboard to draw fish. 

chum, v. i. To fish with the aid of chum. 

We're using these new compounds as "chum" to see if 
we can arouse any interest from you. Some of the prod- 
ucts that we advertised in earlier "fishing trip" ads 
proved so useful to readers that we're now supplying 
them in pilot and production quantities. 

Sulfamide 
0 
I! 

H2N - S - NH2 
II 
0 

Similar to urea in many of its reac- 
tions, except it is more acidic and 
can act as a dibasic acid. 

Monochloroacetyl Chloride: CH2CICOCI 
Dichloroacetyl Chloride: CHCI2COCI 
Trichloroacetyl Chloride: CCI3COCI 

Convenient intermediates for intro- 
ducing the corresponding chloro- 
acetyl group in a variety of organic 
syntheses. 

Oxalyl Chloride 
Cl 

c=o 

CO= 
Cl I 
Ci 

Synthesis of acid chlorides. Con- 
densation reagent with AICI3 for 
ethers of aromatic hydrocarbons 
to form open diketones. 

N,N-Dimethyl Sulfamyl Chloride 
CH3 0 Reacts with amines, sodium alco- 

II holates, sodium phenates, etc. to 
N - S - Cl give the corresponding amides 

C/ t and esters. CH3 0 

Hydroxylamine-O-Sulfonic Acid 
0 Reacts with organic amines to 
1N form hydrazines. H2NOSOH 
II 
0 

Sodium 2-Chloroethane Sulfonate 
0 For introducing the sulfoethyl 
CCC tO group in organic synthesis. CICH2CH2SONa 
11 
0 

O-Fluorobenzoic Acid 
0 = C - OH Pharmaceutical intermediate. 

F9 SEPTEMBER 1966 
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Sulfuryl Chlorofluoride 
0 Gives selective reactivity between 
[ 0FSO2F & S02CI2. Reacts with phe, 

F S - Cl nol or substituted phenols forming 
II the corresponding aryl fluorosul- 
0 fonates. 

Methylene Sulfate 
OS020 Reacts with alcohols & glycols to 

/ \ give formals; with tertiary amines 
CH2 CH2 such as pyridine, quinoline & di- 

\ / rmethylaniline compounds of a type 0S020 analogous to betaine results. 

Sulfur Trioxide Pyridine Complex 
Sulfur Trioxide Trimethylamine Complex 
Sulfur Trioxide Triethylamine Complex 

Specialty sulfating and sulfamat- 
ing agents. 

Mucochloric Acid 
Cl Cl This compound and its derivatives 

\ / exhibit bactericidal, fungicidal and C C insecticidal properties. I I 
H-C C-OH 

II II 
0 0 

Thioacetamide, Tech. 
CH3CSNH2 Highly reactive with organic hal- 

ides, aldehydes, nitriles, acid chlo- 
rides, etc. 

If any of these makes your mouth water, don't hesitate 
to write for more information. B&A Fine Chemicals, 
Allied Chemical Corporation, P.O. Box 353, Morris- 
town, N. J. 

ALLIED CHEMICAL MAKES 

A 0 Fine 
B&AZLChemicals 

AND THAT MAKES A BIG DIFFERENCE 
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Laboratory refrigerators are repositories for 
solvents and standards, fractions and foodstuffs, 
buffers and beverages and, sometimes, even ice. 

But a fraction collector? 

Our new UltroRac? fraction collector is the smallest, 
most compact unit on the market. It is barely larger than 
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 

~:7.* .:.^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 7000S9. 

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 

1170 SCIENCE, VOL. 153 

(LOILI 



to simplify 

waveform-comparison applications 

To measure stimulus and reaction 
on the same time base. 

To measure transducer outputs, 
such as pressure vs. volume.TPE52 4ABEMQCLSCEtM 8$ 

To measure phase angles and 
frequency differe nces. 

To measur e plot s of X-Y curve- 
tracing presentations. 

To measure other characteristics 
of low-level displays. 

Features ? 2 identical vertical amplifiers ? 17 ? 
PB~A 

calibrated steps of sensitivity * 21 calibrated < > 4 N 
sweep rates ? 4 steps of sweep magnification 

.Continuously adjustable sweep and sensi- 
tivity controls ? Push-button beam finders * 

Intensity-balance control. tWRRA 

Main Performance Characteristics Include: 
Passbands from dc-to-5O kHz, minimum, to dc-to-i 
MHz maximum * Calibrated Vertical Sensitivity in 
17 steps from 100/gV/cm to 20 V/cm, both amplifiers 
* Calibrated Sweep Range in 21 rates from 1 
jtsec/cm to 5sec/cm * Common-Mode Rejection 
--Upto40,000to1 * Phase Difference--Less than 
5 degrees, at--3 db * Variable, Uncalibrated, 
Sensitivity and Sweep Range Controls * 2X, 5X, 
lox, or 20X Sweep Magnification * Flexible Trig- 
ger Facilities * Amplitude Calibrator * Electroni- - 
cally-Regulated Power Supplies. 

Type 502A Dual-Beam Oscilloscope ...... $1050 
Rack Mount Type RM502A Oscilloscope . . . . $1150 

U.S. Sales Prices f.o.b. Beaverton, Oregon 
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The facts 

have changed! 
Three new pre-coated systems for Thin Layer Chromatography 

have lowered cost, raised quality, widened its application. 

New facts about pre-coated glass 
The new E. Merck, A. G. 
(Darmstadt) Pre-Coated 
Glass Plate is the finest, 
most versatile pre-coated 
TLC system ever devel- 
oped. Yet a 20 x 20 cm. 
plate costs as little as 

^l, , \ 68? (in quantity) - about 
half as much as previ- 
ously available glass sys- 
tems. And it offers 5 
notable advantages: 
* glass only 1 mm. thick 

-easier to store, easier to cut into strips 
* a sorbent layer (Silica Gel F 254) 250 

microns in thickness-the same as you get 
with your own coating apparatus-offering 
higher capacity than thinner pre-coated 
systems currently available 

* the hardest coating yet developed-mean- 
ing plates that are abrasion-proof under 
normal conditions-guaranteed to arrive in 
good condition-may be stacked one on top 
of another 

* the best separating characteristics of any 
pre-coated system now available-equiva- 
lent to the plate you make yourself 

* unique organic binder-may be used with 
corrosive sprays (including sulphuric and 
perchloric acids) and charring techniques 
-cannot be eluted by organic solvents- 
dloes not interfere with stains 

New facts about plastic foils 

far more versatile but 
costing about 30% less. 

The MN Polygram foil 
features a dry layer with significantly higher 
capacity than that of previously available 
coated foils. 

Four different types of coating are avail. 
able: silica gel with starch binder, silica gel 
with starch binder and fluorescent indicator, 
cellulose powder without binder, and cellu- 
lose powder without binder but with fluores- 
cent indicator. Each type comes in both 20 x 
20 and 5 x 20 cm sizes. 

Where a binder is used, starch has been 
selected because previously used binders 
(such as polyvinyl alcohol) have a substan- 
tial negative effect on the adsorption char- 
acteristics, especially when non-polar solvents 
are employed. Starch, however, is normally 
satisfactory except with highly aqueous sys- 
tems, in which case the foils must be han- 
dled with care. 

The Chromatotube-a new fact in itself 

'Chromatotubes are round 

cm) coated with sorbent 
on the inside. Since one 
end is closed, they are 
also self-contained devel- 
oping tanks. After spot- 

stanards ting, the open end is 
is, ,, so t immersed in an auxiliary 

solvent tube sealed to the 
analysesside by a plastic ring. 

Special binders are not 
required and all conven- 

tional solvents and staining reagents may be 
employed. After separation, the tube can be 
eluted overnight and reused after activation. 

Providing the most reliable, reproducible 
Rf values, Chromatotubes are probably the 
best TLC system for maintenance of uniform 
standards. The developing distance of 10 cm 
is marked so that the Rf is read at a glance. 
Thus the Chromatotube is ideal for mass 
analyses as in production control, clinical 
testing, and teaching procedures involving 
numerous students. At a relatively low cost 
each student has a complete chromato. 
graphic assembly. 

Two types are available: Series AT tubes 
have been activated for 30 minutes at 1100C 
and subsequently sealed against external 
moisture; Series IT tubes are air dried and 
can be activated according to individual re. 
quirements. 

Become up to date. 
Please send me the following literature: 
1. Pre-Coated Systems for TLC. 2. Catalog on apparatus, sorbents and 
ion exchangers for TLC. 3. I have the following problem: 

I I 

I Name: I 

| Institution: I 
I I 

Street: . 

City: ______State: 

B R I I KIMAIMIM 
I N STR U M E NTS 
CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500 
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2.3A 
it is possible to 
achieve this 
theoretical limit 
with the 

EM 300 

54 Point Resolution 
Guaranteed 
The Norelco EM 300 is the latest 
in electron microscope design! It 
forges ahead with the ultimate in 
performance, compact design and 
outstanding versatility. Speci- 
mens can be preferentially ori- 
ented, rotated, cooled, heated, or 
stretched. With the "Plumbicon" 
TV adaptation-another great 
Philips' innovation-the micro- 
scope image can be intensified 
and displayed to an unlimited 
number of spectators and can 
also be recorded on videotape. 

This is an advanced instrument 
made possible by the renowned 
Philips' research and develop- 
ment laboratories! A point resolu- 
tion of 5Ais guaranteed! It is even 
possible to achieve the theoretical 
limit of 'the objective lens-2.3A 
under favorable conditions! The 
EM 300 features the shortest focal 
length of any microscope of this 
caliber! New high-stability transis- 
torized circuits help make all this 
possible! 

When you have finished reviewing 
this ad, take a moment to request 
more complete information. EM.76 

World's Highest Standards in Quality Instrumentation 

PHILIPS 
ELECTRONIC 

INSTRUMENTS 

Division of Philips Electronics and Pharmaceutical Industries Corp. 
750 South Fulton Avenue, Mount Vernon, New York 10550 
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WASHINGTON, D. C. * 133rd AAAS 
Order Your General Program 

It provides complete, detailed information about all the sessions and symposia scheduled, the 
Annual Exposition of Science and Industry, and the Science Theatre. 

Program Highlights 

Moving Frontiers of Science: Lynn White on The Historical Roots of Our Ecologic 
Crisis; Th. Dobzhansky on the Changing Man; Thomas F. Malone on Weather 
Modification; D. S. Greenberg on Problems of Securing Constructive Legislation. 

Washington Academy of Sciences Invited Address: Speaker: P. M. S. Blackett, 
Nobel laureate in physics, president of the Royal Society, "The Ever-Widening 
Gap." 

Interdisciplinary Symposia: Science in International Perspective with P. M. S. 

Blackett, Sir Lawrence Bragg, Victor F. Weisskopf; Political Aspects of the 

Population Explosion; Scientific Exchange and Use of Information; Systems of 
Pollution Control. 

Special Sessions: AAAS Presidential Address by Henry Eyring, "Untangling Bio- 

logical Reactions"; the Joint Address of Sigma Xi and Phi Beta Kappa by Walter 
Orr Roberts, "Science, a Wellspring of Our Discontent"; the Seventh George 
Sarton Memorial Lecture; and the National Geographic Society Illustrated Lecture. 

AAAS Committees: Committee on Arid Lands symposium on Migration to Arid - 

Lands; Committee on Science in the Promotion of Human Welfare symposium 
on Utility of the Construct of Race; Commission on Science Education. 

Sections and Societies: The 20 AAAS Sections and some 90 participating societies 
are scheduling specialized symposia and papers. 

AAAS Science Theatre: The latest foreign and domestic films. 

Exhibits: The Annual Exposition of Science and Industry is in the Exhibit Halls 
of the Sheraton-Park Hotel, AAAS Headquarters. 

Advance Registration: By registering in advance, you avoid delay at the Registra- 
tion Center on arrival; you receive the General Program in time to plan your 
dates at the meeting; and your name is posted in the Visible Directory of Regis- 
trants when the meeting opens. Use the coupon below. 

J. Stinchcomb 

AAAS 
1515 Massachusetts Ave., NW Date of Application ............................................... 
Washington, D.C. 20005 

(Check la or lb) la. f-Enclosed is $5 Advance Registration Fee. This brings me the General Program and a Convention Badge. 
lb. [l-Enclosed is $3 for the General Progrom. (If I attend the meeting, the Badge, which I need to obtain the privileges 

of the meeting, will cost me $2 more.) 

2. FULL NAME (Dr., Miss, etc.) .................................................................................................... 
(Please print or typewrite) (Last) (First) (Initial) 

3. OFFICE [j OR HOME D] ADDRESS ............................................................................................... 
(For receipt of General Program) 

CITY .STATE ................................ ZIP CODE .............. 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION ............. ... .. ................................................................... 

5. FIELD OF INTEREST ............................................................................................................ 

6. CONVENTION ADDRESS .................... .................................................................................. 
(May be added later, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as shown). 
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MEETING * 26-31 DECEMBER 
Reserve Your Hotel Room 

Make sure you have the accommodations you prefer. The AAAS headquarters is the Sheraton- 
Park; the other hotels are co-headquarters. 

The hotel sleeping accommodations are for your convenience in making your 
room reservation in Washington. Please use the coupon below and send it directly 
to the AAAS Housing Bureau in Washington. Give a definite date and estimated 
hour of arrival, and also your probable date of departure. The Housing Bureau 
will make the assignment and promptly send you a confirmation. 

For iiore details on all of the above facilities and services, and for a list of the 
headquarters of each participating society and section, see the 22 July issue of 
Science, page 437. 

HOTEL RATES* (Per Day) 

Hotel Single Double Twin Suites1 Parking 

Sheraton-Park $12-14 $16-ervi $16-18 $30 Free for 
(1260) registered 

guests 

Motor Inn 15 19 19 
(214) 

Shoreham 12-14 16-18 16-18 35 $2 
(900) 

Motor Inn. 15 19 19 Free for 
(100) registered 

guests 

Washington Hilton 14-16 8-20 18-20 50-75 $2 
(1200) 

*All rooms are subject to a 4% District transient room tax. 

tOne-bedroom parlor suites; rates for larger suites available upon request. 

There is no charge for children at any of the hotels. 
National Park Service 

AAAS Housing Bureau 
1616 K Street, NW Date of Application. 
Washington, D.C. 20006 

Please reserve the following accommodations for the 133rd Meeting of the AAAS in Washington, D.C., 26-31 December 1966 

First Choice of Hotel ............................ Second Choice........................... Third Choice ............................ 

Type of room: Single -l Double EJ Double, twin beds E] Suite E Rate desired ................ Maximum rate ............... 

Number in party ................................................ Sharing this room will be: ....................................... 
(List name and address of each person, including yourself. Attach list if space is insufficient.) 

DATES: ARRIVAL................. .. DEPARTURE.......................................... 
(These must be indicated-add approximate hour, A.M. or P.M.) 

NAME ....... 
(Individual requesting reservation) (Please print or type) 

A DDRESS ............................................................................................... ....................... 
(Street) (City and State) (Zip Code) 

Mail this coupon now to the AAAS Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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All glass and Teflon - very easy 
to operate, can be annealed. 

Suitable for use with oxygen 
and other corrosive gases. 

* Rugged design: may be used to 
at least 30 lbs. internal pressure. 

8115 HIGH VACUUM STOPCOCK. Variable opening A: 0-5 mm. B: 0-10 mm. Smooth acting 
semi-needle valve permits fine adjustment of opening. "0" ring makes positive closure 
against a precision formed heavy glass seat. Reference marks on body and handle aid 
repetitive setting. The stem is made of long life Teflon and is triple sealed within heavy 
walled glass housing, accurately threaded. All glass construction permits annealing. Side 
arms are also of heavy walled glass. Supplied with plain side arms 120 mm. long. 8115-A 
(variable opening 0-5 mm.) $22.50, 8115-B (variable opening 0-10 mm.) $24.50. 

Threaded Glass/Nylon 

ThermometerAdapters from Ace 

Convenient f Suitable for vacuum 
application * Wide range of sizes. 

5028 ADAPTER, Thermometer Vacuum. Inner joint at bottom and threaded plas- 
tic bushing at top which tightens into glass piece to form an "O" ring com- 
pression seal with thermometer. Plastic bushing comes complete with Viton A 
"0" ring. T 10/30 size will accommodate thermometers up to 6.5 mm. diameter, 
and all others will accommodate 7 mm. diameter thermometers. Suitable for 
vacuum applications. 

Joint 10/30 14/20 
Glass Bottom 2.85 2.90 
Plastic Bushing 1.50 1.50 
Complete 4.35 4.40 
Threaded section with tubing 4" l 

19/22 , 24/40 9 
2.95 3.15 
1.50 1.50 
4.45 4.65 

ongx1/z" O.D. $1.50. 

LACE GLASS INCORPORATED 

Vineland, New Jersey 

Louisville, Ky. Springfield, Mass, 
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18/9 
3.25 
1.50 
4.75 

35/20 
3.40 
1.50 
4.90 

35/25 
3.40 
1.50 
4.90 

Bb911?llIClr  -C - 
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You can use Bendix TOF Mass Spectrometers in 
25 different research and analysis areas. 

1. Time-of-Flight Mass Spectrometer: Physically 
and chemically analyzes gases, liquids, solids. 
Separates ions of different mass-to-charge ra- 
tios continuously, and with unmatched speed. 

Imagine what you can do with all these. 

!. Polarmatic Spectropolarimeter: Plots op- 
ical rotation of solutions as a function of 
vavelength, simultaneously recording the 
ransmission. 

;. Polarotrace 1660A: Polarography sys- 
em with built-in oscilloscope readout using 
lrop-synchronized linear voltage sweep to 
neasure trace elements in solutions. 

3. Contraves Rheometers: Accurately mea- 
sure Newtonian and non-Newtonian liq- 
aids; cone and plate accessories available. 

3. Automatic Polarimeter: Rapidly meas- 
ures rotation of monochromatic plane- 
polarized light passing through a liquid, 
with angular sensitivity of 0.0002 degree 
of arc. 

6. Dosimeters: Pen-sized meters for imme- 
diate and accurate measurement of person- 
nel radiation exposure. 

9. Electrostatic Air Sampler: Light, compact 
and portable kit for rapidly sampling large 
quantities of air. 

4. Magnetic Electron Multiplier: Basic com- 
ponent detects photons, other particles. 
Small, rugged, lightweight, undamaged by 
exposure to atmosphere. 

7. Helium-Neon Gas Laser: Inexpensive 
portable tool that demonstrates basic prop- 
erties of lasers. Highly monochromatic 
light source. 

10. Reactor Instrumentation: Measures core 
neutron flux, safeguards reactor opera- 
tion. Solid-state modules can be assembled 
into any system. 

For details on any of our scientific instruments for research and analysis (or one designed and built to your specifications), 
write us at 3625 Hauck Rd., Cincinnati, Ohio 45241. 

Cincinnati Division 



READ HOW THESE 6 ITEMS CAN EXTEND 

YOUR RESEARCH CAPABILITIES 

1 X-Ray Diffraction 
Attachments 

MRC attachments are available for 
cryogenic temperatures (4.2? K up), high 
temperatures (resistance or radiant up to 
2500?C), high pressures (up to 127 
kilobars), thin film investigation (deposi- 
tion on diffractometer) and other special 
requirements: Units fit any standard 
diffractometer. 

Illustrated, the new Polaroid XR-7 
system is a major advance in the tech- 
nology of X-ray crystal analysis. This new 
system, available from MRC, produces 
superb Laue and precession photographs 
in applications including orientation of 
single crystals, crystal perfection analysis, 
determination of lattice constants and 
study of protein structures. Laboratory 
tests have shown increases in over-all 
nlnrdilctivitv nf 2C1(0/, lin tn hROMnn-. 

2 Crystal-Growing and 
Refining Equipment 

A complete line of electron beam 
floating zone apparati for high vacuum 

1180 

zone refining and purification of refrac- 
tory metals and ceramics, growth of 
single crystals, zone leveling and alloying. 
Modular and complete systems are avail- 
able ranging from 10-6 to 10-10 torr. 

Zone melting systems are available for 
organic and inorganic zone refining, 
leveling, and crystal pulling. Heating by 
radiant, resistance or induction techniques. 

3 Field Ion/Field 
Emission Microscopes 

MRC's FIM-1000 series microscopes 
produce high contrast images of speci- 
mens at magnifications over 1,000,000 
diameters, with a resolution of two to 
three angstrom units. 

Important features include Fiber 
Optic Window which allows contact pho- 
tography and direct coupling to an image 
intensifier; operation in both field ion 
and field emission modes; all stainless 
steel head and bakeable vacuum system 
for vacuums to 10-1? torr; availability 
with double cryostat or Joule Thomson 
cooling; dynamic system with accurate 
pressure control of helium, neon or com- 
bination image gases. 

4 Electron Beam 
Ultrashadowing Apparatus 

Improved electron microscope resolu- 
tion and simplified shadowing with mate- 
rials including W, Ta, Re, and Pt on even 
the most delicate biological specimens. 
The apparatus shortens evaporation time 
to seconds using electron beam heating. 
Shadowing angle is accurately controlled: 
all adjustments made from outside the 
system, under vacuum. For use with 
existing vacuum stations or as a complete 
system. 

5. V-4 Vacuum Collars 
and Feed-Thrus 

Largest assortment of vacuum collars 
(aluminum and steel in nominal diam- 
eters of 8", 12", 14", 16", 18", 24" and 
36"). Over 100 feed-thrus bring mechan- 
ical motions, power, high voltage, water, 
liquid gases, thermocouples, or almost 
anything else required into the vacuum. 
Standard units available with Viton seals 
for vacuum levels of 10-7 torr or with 
copper seals for ultra-high vacuum, 
bakeable systems. 

6 Super-Pure Metals 
" and Alloys for Research 
Al to Zr - available in single or 

polycrystalline form, prepared under 
exacting conditions by high vacuum 
melting, electron beam zone refinement 
and vacuum annealing. Total impurity 
content (including gases) less than 50 
ppm in most cases. Precise composition 
alloys from MRC refined super-pure 
metals available in wire, rod, and foil 
form. 44 A 

For complete specifications and prices on any of the items listed above, 
write: Materials Research Corporation, Dept. B, Orangeburg, New York 10962. 
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Inside: 

biological 

specimens 

- completely 

frozen 

-shipped 3 days 

ago from 

5,000 miles 

away. 

Unusual? Not today! Such shipments are 
now routine for a number of research and 
commercial laboratories-thanks to LINDE 
Biological Transports. 
It's easy to see why. A LINDE Biological 
Transport holds specimens below -130?C 
up to a week. Rugged, lightweight, the 
Model BT-3 shown weighs only 11 lb. fully 
charged with liquid nitrogen. Special 
porous specimen holder block absorbs 
liquid nitrogen completely, eliminating 
spillage during shipment-which can be 
made via postal service or common 
carrier. Patented LINDE Super Insulation 

assures high thermal efficiency. 
LINDE Biological Transports were 
developed to the exacting requirements 
of the National Cancer Institute. They 
were field-proved in tropical New Guinea 
where, in a search for the cause of the 
rare neurological disease, Guru, brain 
specimens had to be shipped frozen to 
a central location for study. 
Want to learn more about these unique 
Biological Transports-or-any of the large 
family of LINDE brand cryogenic products? 
Fill out the coupon, attach to your 
letterhead, and mail to us. 

CHECK COUPON-CLIP-ATTACH TO BUSINESS LETTERHEAD 

Dept. SC-92, Linde Division 
Union Carbide Corporation 
270 Park Avenue, New York, N. Y. 10017 
Please send me information on: 
[ LINDE Biological Transports, (F-2243). 

Other cryogenic equipment: 

[ PLEASE ADD MY NAME TO 
YOUR MAILING LIST. 

& * 3 
CRYOGENIC 
PRODUCTS 

LIHDE is a registered trade mark of Union Carbide Corporation. 
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when iou s e e c 
Speclro' 

polarimeler 

...take a 

lonig 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 E607-96. 

MY~ ~INSTRUMENTS 

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

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

Vibrating Reed Electrometers & Amplifiers 



The MP-3 is virtually an industrial studio in itself. 
If you need a picture of an assembly, for instance, you 

can put it on the lighted base, click the shuttter and peel 
out a finished picture 10 seconds later. If you need a 
macrophotograph of a small part you can make a 4 x 5 
print in 10 seconds. If you need a photomicrograph put 
a microscope under the camera. If you need any of these 
in color, you can get them in a minute. If you want to 
make a black and white slide of a wall chart, you can 
swing the camera head 90?, and with transparency film, 
get one in 90 seconds. If you want a negative you can 
make one in 20 seconds. If you need multiple records, 

make multiple originals. And finally, if you aren't in a 
hurry, use any conventional roll or sheet film. 

The MP-3 does all this with interchangeable camera 
backs. With them, you can use any of thirteen different 
Polaroid Land films plus conventional films (35-90 mm). 

For all its flexibility, the MP-3 is extremely simple to 
use. Controls are almost self-explanatory. You set up 
your shot and focus at eye level on a bright ground glass 
screen. And if you don't get exactly the picture you want 
the first time, you can take another on the spot. 

May we send you more details ? Write Polaroid Corp., 
Technical Sales, Dept. 2, Cambridge, Mass. 02139. 

This MP-3 does the work of a view camera, micro/macro 
camera, copy camera, slide maker, enlarger and darkroom. 

And does the job in 2 minutes or less. 



Recent AAAS Symposium Volumes 
#82. Civil Defense 

1966. 154 pages, paper. Editor: Henry Eyring. Scientists 
report their findings on problems related to modem 
warfare and passive civil defense systems. 

Price: $4.00. AAAS Member's Cash Price: $3.50. 

#81. Environmental Variables in Oral Disease 
1966. 328 pages. Editors: S. J. Kreshover, F. J. Mc- 
Clure. Contents: Geographical and clinical considera- 
tions; the oral environment-nutrition and dental caries; 
experimental considerations in oral soft lesions; pre- 
natally occurring influences. 

Price: $8.75. AAAS Meimber's Cash Price: $7.75. 

#80. Air Conservation 
1965. 348 pages. "The result of a 2-year study by the 
AAAS Air Conservation Commission, all aspects-socio- 
logical, technical, political and biological-of air pollu- 
tion are considered concisely." (Chemical Processing 
for Operating Management, May 1966) 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#79. Science in Japan 
1965. 496 pages. Editor: Arthur H. Livermore. A broad 
and detailed review of recent scientific and technological 
developments in Japan. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#78. Man, Culture, and Animals 
1965. 304 pages. Editors: Anthony Leeds and Andrew 
P. Vayda. "This volume contains articles pertaining to 
the relationship between man and animals in different 
parts of the world, covering the influence of domesti- 
cated and non-domesticated animals on a variety of 
cultures." (Biological Abstracts, 1 February 1966) 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#77. Food Quality 
1965. 306 pages. Editors: George W. Irving, Jr., and 
Sam R. Hoover. "It is an excellent, well-edited review 
of the agronomical production and processing problems 
of the basic commodities, fruits and vegetables, cereals, 
dairy products, poultry and eggs, and meat products." 
(Cereal Science Today, November 1965) 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

#76. Agricultural Sciences for the Developing Nations 
1964. 230 pages. Editor: Albert H. Moseman. "The 
book . .. is especially useful because of the author's 
combined experience with the situations and problems 
of agriculture in the less developed countries. . . This 
book will be a valuable reference for many years." 
(BioScience, March 1966) 

Price: $6.75. AAAS Member's Cash Price: $6.00. 

#75. Mechanisms of Hard Tissue Destruction 
1963. 776 pages, 430 illustrations. Editor: R. F. 
Sognnaes. "Scientists in the fields of dentistry, medicine, 
and zoology presented a multidisciplinary symposium 
in 1962, dealing with varied but cognate topics such 
as coral reefs, dental caries, deer antlers, osteoclastic 
diseases, bone metabolism, chelation. It is a refreshingly 
well-planned, well-edited, and interesting symposium." 
(Journal of the American Medical Association, July 
1964) 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#74. Aridity and Man 
1963; 2nd printing, 1965. 604 pages, 98 illustrations. 
Editors: Carle Hodge and Peter C. Duisberg. "Best col- 
lection of background material . . . well balanced and 
highly readable . . . probably the broadest and most 
nearly complete treatment of arid lands yet published." 
(Journal of Forestry, May 1964) 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

# 72. Spermatozoan Motility 
1962. 322 pages, 113 illustrations. Editor: David W. 
Bishop. "This book is an excellent assemrblage of recent 
findings and reports of new data relative to the perplex- 
ing problem of sperm motility and includes the opinions 
and ideas of cytologists, biophysicists, biochemists and 
physiologists." (Journal of Animal Sciences, March 1963) 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#71. Great Lakes Basin 
1962. 320 pages, 92 illustrations. Editor: Howard J. 
Pincus. "It is difficult to do justice to all the topics 
covered in a book as rich as this one in content, inter- 
pretation, and discussion. . . . Highly recommended to 
scientist and layman alike." (Transactions, Amer. Geo- 
physical Union, December 1963) 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#70. Fundamentals of Keratinization 
1962. 202 pages, 136 illustrations. Editors: E. 0. 
Butcher and R. F. Sognnaes. "This book . . makes fas- 
cinating reading for all clinicians and research workers 
interested in keratinising tissues" (British Dental Jour- 
nal, 15 January 1963) 

Price: $6.50. AAAS Member's Cash Price: $5.75. 

#67. Oceanography 
1961; 4th printing, 1966. 665 pages, 146 illustrations. 
Editor: Mary Sears. "Oceanography is a milestone in 
oceanographic advance, a worthy publication to come 
out of the first international congress of its kind." 
(Geographical Review, Vol. 52, No. 3) 

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

Br itish Agents: Bailey Bros. & Swinfen, Ltd., Warner House 48 Upper Thames Street, London, E.C.4 

Clip out this Form. Fill in and Mail Today 

Circle Volumes 
You Wish To 
Order ... 82 

81 80 79 

78 77 76 

75 74 72 

71 70 67 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 

Please send the symposium volumnes circled on this form, to: 

Name ............................................................................ 

A d d ress . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 

City .... ....... State .............. Zip Code ........ .. .. 

Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment. 
Individual membership at $8.50 per year includes a subscription to SCIENCE. 
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Conservatively engineered, reasonably priced.... 

IS THIS THE BEST SIGNAL AVERAGER AVAILABLE TODAY? 

The Fabri-Tek series 1050 signal averagers 
were introduced in February, 1966, and the 
response from basic research scientists was 
immediate and favorable. 

Typical remarks made to our sales engi- 
neers: "Anyone who buys a signal averager 
other than Fabri-Tek's doesn't know the 
market." "Buying any signal averager other 
than Fabri-Tek's is like buying a 1950 auto 
and paying 1966 prices." "Fabri-Tek's sig- 
nal averager is way ahead of all competi- 
tion; it advances the state of the art." "If I 
could find the money in my budget, I'd 
order today as it's the best I've seen." "I 
like the non-rising baseline. Now I can 
watch the signal grow out of noise." "The 
digitizing method is great. I can get excel- 
lent resolution on fast sweep speeds as well 
as slow sweep speeds."And overheard at a 
trade show: "Fabri-Tek is here; I had a 
demonstration in my lab and it's beautiful." 

9 SEPTEMBER 1966 

In general, what these scientists like about 
the Fabri-Tek signal averager is its precision, 
efficiency, versatility, and ease of operation. 
Silicon transistors and integrated micro- 
circuits are used exclusively to save space, 
reduce cost, and enhance the reliability of 
its conservative engineering. 

It has as an accessory a fast, quiet and 
dependable decimal FT-200 printer which 
prints out the entire contents of the mem- 
ory in numerical form on a single sheet of 
4x5 Polaroid film in less than three minutes. 

The built-in four inch cathode ray tube, 
with lighted graticule, provides input signal 
monitoring, displays the contents of the 
memory during and after measurements, and 
displays any switch-selected address point 
in decimal numerical form (including nega- 
tive values). An oscilloscope camera can 
be mounted directly to the CRT bezel. A 

unique Display Scale control/calculator 
provides fast and convenient normalizing. 

It also has, of course, all of the standard 
features found in a signal averager of com- 
parable size: frequency and interval histo- 
gram logic, sweep counter, 131,072 counts 
per memory address, divisible memory (4 
quadrants), internal or external triggering, 
and a choice of single or 4-input differen- 
tial amplifier/integrator. 

For more information about the series 
FT-1050 signal averagers, and about signal 
averaging in general, write or phone Fabri- 
Tek Incorporated Instrument Division, P. 0. 
Box 4218, Madison, Wisconsin 53711. 
Phone: (608) 238-8476. 

j, S, 
. 
........ ...".. FABRI-TEK 
J : Instrument Division 
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THE ULTIMATE 

WARBURG 
FROM 

BRONWILL 
SCIENTIFIC 
* Read Double-Capillary Manometers-while reaction 

flasks are shaking! 
* Flexible Stainless Steel Capillaries, impermeable to 

all gases, couple fixed manometers to shaking flasks. 
All components of each manometric system INTER- 
CHANGEABLE-and PRE-CALIBRATED (optional). 

X Cold light provision for studies in photosynthesis. 
" Shaking frequency and amplitude continuously vari- 

able. 
Unique temperature regulation maintains bath uni- 
formity better than ?0.01?C. 

, All controls, including contact thermometer, grouped 
at eye level. 

Research Model UFL with 

15 STATIONARY MANOMETERS 
For optimum precision and convenience in respiration 
measurements, Bronwill offers the Model UFL Research 
Warburg Apparatus. Manometers are stationary, connected 
to the reaction flasks through flexible stainless steel capil- 
lary tubing. Readings can be made at any time ... without 
interrupting the shaking of the sample ... a feature long 
awaited by biologists, biochemists, physiologists alike. 

In addition, the volumetric system at each station may be 
supplied factory PRE-CALIBRATED. Each of the four 
components (manometer, capillary, connector and reaction 
flask) is inscribed with its calibrated volume .. .. and all 

and the IVULJULL UV 

WARBURG 
for routine measurements 

COMPACT, LIGHTWEIGHT 

Bronwill No. 30-Model UFL Research Warburg Apparatus 

components are interchangeable with those of other stations. 
Merely adding the four values gives the volume of the total 
system. 

THERMOREGULATION ... 
An adjustable mercury-contact thermometer, sensitive to 
?:0.001?C., mounted adjacent to the front control panel, trig- 
gers a fully solid state system. Bath water, circulating through 
a separate heating-cooling chamber, flows through the unique 
thermometer bulb (shaped as a hollow double wall cylinder 
to give instant response) . . . and then is jetted simultaneously 
at all the immersed reaction flasks. This results in uniform 
turbulence and remarkably close temperature control through- 
out the bath. 

COLD LIGHT ILLUMINATION... 
The operator can use any type of illuminating source he pre- 
fers. Under the parallax-free glass bottom is a rectangular 
plano-mirror, adjustable to any angle. Coated mirror surface 
transmits over 80% of infrared radiation while reflecting 90% 
of the visible range up to the flasks. 

" ozU rouilaDil-uDrlngs any ui 14+ mianiome1Uers Ini ITronL 

reading position 
a Unique electrode heating system-no thermal lag-no 

over-shooting bath temperature 
a Instant setting magnetic thermoregulator 
a Controlled shaking-choice of 6 reproducible fre- 

quencies 

Ask for literature on both Bronwill Warburgs 

BRONWILL SCIENTIFIC 
A D I V I S ION OF WILL S C I E N T I F I C I N C . 

277 N. Goodman St., Rochester, N. Y. 14601 

SCIENCE, VOL. 153 
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This 32 ton giant 

was only the half 

of it! 

We delivered two of these huge 
sterilizers (with a chamber size of 
33' x 5' x 5') to the C. H. Bard 
Company of Murray Hill, New 
Jersey. 

They're impressive units all 
right, but more important to you is 
the fact that we can engineer al- 
most any size Industrial Power- 
Clave Sterilization System (small, 

medium, or large) for your appli- 
cation. 

The Castle Industrial Power- 
Clave can save time and money 
through its outstanding flexibility, 
safety, and ease of operation. 
There's a wide choice of chamber 
sizes as well as controls (steam, 
high vacuum, ethylene oxide, and 
combinations). Almost any kind of 

a special can be engineered. 
Why not put an Industrial Pow- 

erClave to work saving money in 
your plant. Ask for our descrip- 
tive brochure on Industrial Power- 
Clave Sterilization Systems. Wil- 
mot Castle Company, Rochester, 
New York 14602. 
WILMOT CASTLE COMPANY 
a subsidiary of Ritter Pfaudler Corporation 
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WITH ONE READOUT UNIT! 

You now have the convenience of a single instrument for all of your precision 

pressure measurements. With a small number of easily interchangeable pres- 
sure sensing capsules, you can measure the full range from 1 micron to 20,000 

psi. The gage's frictionless optical readout gives you resolutions as high as 1 

part in 100,000, with repeatabilities to 2 parts in 100,000. 

No other instrument is so easy to use, compact or portable. The Precision 

Pressure Gage is many times faster than mercury manometers or dead weight 
testers of comparable accuracy. Gages may be used with TI Precision Pres- 
sure Controllers, in precision calibration systems-are ideal for laboratory 
or production line applications. For information, write for Bulletin S-141A. 

NDUSTR AL TEXAS INSTRUMENTS 
PRODUCTSL INCORPORATED PRODUCTS I7uC J , N C 0 R P 0 R A T E D 
GROUP P. 0. BOX 66027 HOUSTON, TEXAS 77006 

? 118 RUE du RHONE GENEVA, SWITZERLAND 
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Sorensen Power Supplies 

for 

SCientific Instrumentation 
Precision instrumentation requires precision power. Sorensen applies its advanced standard 
product technology to demanding custom designs. Here are three typical examples. 

Aodel MQB72-1 is a silicon transistorized 
recision DC power supply designed for use 
,ith standard AEC nuclear instrument mod- 
ie bins. Voltage regulation is ?0.02% 
ine and load combined) with remote 
ensing * Stability, ?0.1 % max. for 8 
ours after a 30 minute warmup * Recov- 
ry time, 50, to ?0.1% of the output 
oltage for any line change or a 10%- 
00% load change. Other design features 
iclude electronic overload protection for 
verloads above 120% of rated output 
urrent with automatic recovery. Ripple- 

millivolts (peak to peak) maximum. 

Model 2400-4 high voltage DC power sup- 
ply was designed to be used as part of a 
beam separator. Operating in pairs, these 
power supplies provide an electrostatic 
field of 800,000 volts. The application re- 
quires these units to operate for long fail- 
ure-free periods without maintenance. The 
controller unit shown above is fully me- 
tered and offers maximum personnel and 
equipment protection. Output voltage is 
0- 400kV @ 4mA. Line regulation is 
+ .20%. At 1 mA ripple is 0.25% peak to 
peak. New manufacturing techniques have 
been used to produce this compact design. 

The XLS Series is a line of xenon lamp 
power supplies which utilizes NO spark 
gaps or relays. Sorensen's unique pulse 
ignition circuitry guarantees instant start- 
ing and greatly increased lamp life. These 
supplies deliver regulated, low-ripple 
power with line voltage variations of 100- 
130 Vac or 200-260 Vac. This precise 
stabilization permits use of the Xenon Arc 
Lamp in applications such as spectrome- 
ters, precision optical systems, spectro- 
phosphorimetry, spectroprojection systems, 
solar simulation, spectrophotography, and 
general photographic projection systems. 

or details on any Sorensen standard/custom DC power supplies, AC line regulators, or frequency changers, contact your Sorensen 
epresentative or: Raytheon Company, Sorensen Operation, Richards Avenue, Norwalk, Connecticut 06856. Tel: 203-838-6571. 
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Leeds & Northrup's Trendtrak has an eye for a curve 

If you insist on a controller that is 
programmed by a cam, you can still buy 
it from us. 

But why cut a cam, when now you 
can simply draw your control program 
on a chart with a pen? 

OurnewTRENDTRAK CurveFol- 
lower Program Unit has a photoelectric 
eye that "tracks" the curve, faithfully 
following the inside edge of the ink 

line. It sends a positioning signal to a 
control device. 

With it, you can drive almost any pro- 
cess control variable up and down the 
scale throughout a cycle covering min- 
utes or hours. 

Take temperature. Heat and cool steel 
or let it soak. Automatically. 

TRENDTRAK is Leeds & Northrup's la- 
test contribution to automated control 

for laboratory and industry. To find out 
what contribution it can make to your 
control problem, contact your nearby 
L&N field office, or write for literature 
to Leeds & Northrup, 4956 Stenton Ave., 
Philadelphia, Pa. 19144. 

LEEDS & NOFTHTR UF 
Philadelphia 44 * Pioneers in Precision 
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NEW-LEITZ SM-D LUX LABORATORY MICROSCOPE 

Here's a laboratory microscope-with plusses that make a 
big difference. A rugged, dependable, basic instrument for 
handling routine microscopy workloads in the laboratory 
with ease and efficiency. Features usually found in higher 
priced microscopes improve performance and operating 
convenience, add versatility. 
Refinements include a larger, heavier base ? built-in, vari- 
able lighting with low-voltage, high-intensity lamp-easily 
replaceable, precentered GE bulb . built-in field diaphragm 
? centerable condenser dual coaxial coarse and fine adjust- 
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ment-never needs lubrication ? spring-loaded protective 
mounts for high-power objectives standard or coaxial 
mechanical stage-control knobs positioned for convenient 
operation. 360? rotatable, anti-reflection coated, inclined 
binocular tube . wide-field eyepieces. 
Need a willing "extra hand" in your laboratory? Don't 
overlook the Leitz SM-D LUX microscope. 6306 

E. LIEITZ INC.. 468 PARK AVENUE SOUTH, NEW YORK. N. Y. 10010t 
D i s I r i b u t r s o f t h e w o r I d - f a m o u a p t o d u c t b O I 
Ernst Lei tz G. .b.H.. Wet z l r, tr any-Ernn.t Leitz Ca-n da Ltd. 
LEICA AND LEICINA CAMERAS LENSE.1 S ? PROJECTORS MICROSCOPE$ 
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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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Preschool Education 

The education of 3- to 5-year-olds is no longer a subject of interest 
only to a few specialists and certain parents of young children. A 
combination of urgent need, new money, and fresh ideas has created 
a climate highly favorable to research and action. 

The demand for more knowledge and better practice in preschool 
education springs from several sources. Children of poverty need help 
to break out of the cycle of inadequate education, low occupational 
skill, low pay. Many children in low-income and minority groups have 
neither adequate educational opportunities nor the ability to take full 
advantage of the meager opportunities they have. In addition, the last 
decade has seen a premium placed on the intellectual content of educa- 
tion, and people are asking why children cannot acquire significant 
intellectual skills before entering first grade and thus accelerate their 
progress. Recently the Educational Policies Commission of the Na- 
tional Education Association called for universal preschool education 
at public expense for 4- and 5-year olds. 

In 1964 total preschool enrollment was 3,187,000 children, with 
471,000 in nursery schools and 2,716,000 in kindergartens. The Office 
of Economic Opportunity began its preschool program, Operation Head 
Start, in the summer of 1965 and estimates that 550,000 children were 
enrolled in the 1966 summer program at a cost of $110 million to the 
federal government. In only 2 years this one new federal program in- 
creased preschool enrollment by 17 percent. 

Although we know comparatively little about the effectiveness of 

early-education techniques, it is increasingly clear that the preschool 
child is an extremely plastic organism capiable of widely varying intel- 
lectual behavior under different conditions of environment and training. 
Jean Piaget's monumental work and other studies of the reception of 
information from the environment, information processing, and language 
and communication all demonstrate that the preschool child is develop- 
ing intellectually as he grows physically and matures in emotional and 
social behavior. A corollary conclusion is that inadequate stimulation 
at early ages results in long-term deficiencies in cognitive functioning. 

We do not have enough scientific knowledge to design with con- 

fidence the kinds of preschool programs that will meet the needs of 

young children. More research is called for on several levels-in the 

laboratory, to analyze and understand the relation of those environ- 

ments to development; and in different settings, to evaluate the effects of 

many different approaches to early education. 
At the same time society will not wait. Preschool education will 

inevitably become more and more widespread, but it is too soon to 

systematize early education. Increased public financial support is neces- 

sary, and it should be used to help develop the best of traditional nursery 
school education as well as radically different approaches. Television is 

an untapped resource, and its potential for early education should be 

fully tested. 
A better understanding of the limits of early achievement-intel- 

lectual, social, emotional, and physical-is the key scientific problem 
in this area. Once we attain that understanding we will be able to 

decide on the appropriate obectives. At the same time, we should be 

sure our system of preschool education is broad enough and flexible 

enough to accommodate and test new ideas.-LLOYD N. MORRISETT, 

Vice President, Carnegie Corporation of New York 
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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, 
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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 photom- 
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. fimnds and is subject to change 
without nzotice. 

---= ~ ~ 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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introducing 
the 

Warner-Chilcott 
Robot Chemist 

a new concept in 

automated wet chemistry 
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Exactly what does the Robot Chemist do? 

1. Master controller, 2. Rack handler, 3. Transfer probe, 4. Pipetter, 5. Reagent dispensers, 6. Process 
module, 7. Data converter, 8. Spectrophotometer, 9. Printer. 

The Robot Chemist automatically 
samples, dilutes, adds reagents, mixes, 
incubates, reads and records. It also 
washes and dries test tubes. To program 
the Robot Chemist, the analyst simply 
sets reagent volumes, incubation time, 
temperature, and spectrophotometer 
wavelength. Then the analyst loads the 
Robot Chemist with up to 100 samples 
and the master controller orders the 
system to: 

E Move each sample into the proper 
position for pickup by the transfer 
probe. 

[I Pipette a measured volume of sample 
from the sample test tube and deliver 
it with diluent to a process module. 

E[ Add a measured volume of one or more 
reagents to the sample. 

i Stir the reaction mixture if necessary. 
L1 Incubate the sample for the pre-selected 
time and temperature. 

EL Deliver the reaction mixture to the 
spectrophotometer. 
[ Measure the absorbance. 

i Convert the absorbance to digital form. 

L Print out the result with the sample 
identification number. The output of the 
converter is compatible with data- 
handling systems. 

Each process cycle includes appropriate 
cleaning functions to prevent cross- 
contamination. 

For full information on the remarkable 
new Robot Chemist, write for our new 
brochure. 

WARNER-CHILCOTT LABORATORIES 
INSTRUMENTS DIVISION 
200 South Garrard Boulevard 
Richmond, California 94804 
Phone: (415) 235-9110 



Here's a small (Y6" x 1") valve 
constructed of Teflon and Kel-F in 
a sturdy metal housing. It is gas- 
tight and essentially inert, and is 
ideal for controlling gases or 
liquids in a miniature piping sys- 
tem. Available with two, three, or 
four ports, and a variety of stand- 
ard luer fittings. 

Write for Valve Brochure 
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tally retarded, institutionalized chil- 
dren. In these, infectious processes 
are listed as the cause in 9, 7, and 4 
percent of the cases. One study of 
children with cerebral palsy showed 
that infectious diseases were responsi- 
ble for 21 percent. In another, of 143 
children with acquired cerebral palsy, 
infections of the central nervous sys- 
tem were listed as the cause in 67 
cases, or 60 percent. 

Maternal and fe.tal infections from 
such viral agents as herpes simplex, 
hepatitis, cytomegalovirus, rubella, and 
vaccinia and from bacteria such as 
Escherichia coli, Pseudomonas aeru- 
ginosa, Staphylococcus albus, Proteus 
vulgaris, and pathogenic cocci domi- 
nated discussion by John Sever (Na- 
tional Institute of Neurological Dis- 
eases and Blindness), Kurt Benirschke 
(Dartmouth Medical School), and 
Heinz Flamm (Vienna). Between 10 
and 20 percent of delivered placentas 
show an acute inflammatory infiltra- 
tion in the fetal membranes, and less 
often in the umbilical cord, said 
Benirschke. In what he termed the 
amniotic sac infection syndrome, 
Benirschke said this leukocytic migra- 
tion usually is in response to an in- 
fectious agent within the amniotic fluid 
which has gained access from the 
vaginal-cervical tract either before or 
after rupture of the membranes. Thus, 
the pus can be aspirated by the fetus. 
It is far more frequent in premature de- 
liveries, and Benirschke believes the 
inflammation often is the cause of pre- 
mature labor. Conceding that the 
topic is controversial, Benirschke also 
believes the evidence is in favor of an 
infectious etiology even though a ma- 
jority of newborns with an inflamed 
placenta show no clinical evidence of 
infection and have an uneventful neo- 
natal course. Babies dying of bacterial 
infections in the neonatal period or hav- 
ing a clinical infection are invariably 
associated with an inflamed placenta, 
he said. Flamm said the means of entry 
of viruses into the fetus is not yet 
clear, but is believed to be similar to 
that of bacteria. Bacteria infecting the 
fetus can originate in the maternal 
blood, in local processes in the genital 
region or abdominal cavity, or can be 
introduced by criminal abortion or 
rupture of the membranes. Sever com- 
mented that development of vaccines 
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with even short periods of immunity 
could greatly assist in overcoming dis- 
ease in the fetal area of infectious proc- 
esses and the resulting central nervous 
system sequelae. 
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Instant total arrest of thermal 
advance eliminates time-con- 
suming repositioning of knife 
and specimen and combines 
accuracy of thermal advance 
with advantages of precision 
mechanical feed. You merely 
"dial" for automatic continu- 
ous ultra-thin serial sections. 
Knife and specimen holders 
adjust to any position-glass 
and diamond knives accommo- 
dated. 
The cutting speed is infinitely 
variable between 0.5 and 5 
mm/sec., and the whole instal- 
lation is entirely vibration-free. 
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$S& MICRO-FILTER APPARATUS 
for vacuum filtration 
of small volumes and 
collection of cells, etc. 
on small surface areas 

This new apparatus is also recommended 
for the new, faster and more quantitative 
method for detection of RNA-DNA com- 
plexes using S&S Membrane Filter Type 
B-6 (formerly designated asTypeA-Coarse). 

The entire unit is precision made, and 
designed for convenience and speed in 
use. A complete seal is quickly obtained 
by a simple turn of the threaded glass 
funnel and a special Halon plastic base 
connector. The filter unit itself is made of 
Teflon, with a built-in fritted glass disc. 

Distinct Advantages of the S&S Design 
The new S&S Micro-Filter Apparatus is 
easier to disassemble, change filters and 
reassemble than other designs. No hooks, 
springs or clamps are used. Funnel and 
stem are replaceable. The entire unit is 
sturdy, durable,and of neat, modern design. 
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Eichenwald (The University of Texas 
Southwestern Medical School) empha- 
sized the importance of long-term fol- 
low-up in evaluating the results of in- 
fections. He reported a series of 17 pre- 
mature infants with mild diarrhea of 
proven viral cause. Five years later, 16 
showed severe neurological damage, 
whereas in a control group of 28 pre- 
mature infants, 7 showed minor neuro- 
logic changes. 

Raymond Adams (Massachusetts 
General Hospital), outling mecha- 
nisms of neuropathologic reaction, said 
only in early embryonal life will tissue 
damage cause maximal damage to the 
nervous system without an inflamma- 
tory response. In the antenatal pe- 
riod the nervous system is most vulner- 
able to infective agents, and infection 
may result in fetal death and mis- 
carriage or in survival with variable 
injury to the nervous system. The ma- 
jority of fetal infections are viral, trep- 
onemal, or protozoan. One of the most 
treacherous infections in early infancy 
is bacterial meningitis, because diag- 
nosis may be delayed and thus much 
damage results. In early childhood, the 
whole range of direct infective inflam- 
mation, post-infectious auto-immune 
processes, and toxic encephalopathies 
consequent to systemic infection appear. 
Each is capable of seriously injuring 
the nervous system and resulting in 
mental retardation. Adams pointed out 

. that only by understanding the mecha- 
nisms will ways of preventing or inter- 

i fering with the processes be found. 
R. Walter Schlesinger (Rutgers Medi- 

cal School) noted increasing evidence 

implicating viruses in the genesis of 
chronic degenerative diseases, congeni- 
tal malformations, and malignant tu- 
mors. He suggested that viruses may 
play a larger than suspected role in 
brain damage. Schlesinger said the 
direct attack of isolating, identifying, 
and culturing viruses and reproducing 
pathological lesions may uncover only 
some of the possibilities of the role 
of viruses and other intracellular patho- 
gens in mental retardation, and may 
miss possibilities in other areas of re- 
search. The production of infectious 
progeny virus is not a necessary sine 
qua non of infection or cell damage, 
he said. Schlesinger asked if it is pos- 
sible that viruses, acting as bearers 
of genetic information, may play a role 
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tal subnormality would be considerably 
more common than presently consid- 
ered if a broader definition of sub- 
normality were used, and if all such 
cases were identified. There are dif- 
fering opinions over differential diag- 
nosis between febrile convulsions and 
convulsions due to encephalitis. He 
said etiology remains an open ques- 
tion, but fever convulsions should not 
be overlooked as a warning of an other- 
wise subclinical encephalitis that is a 
potential contributor to mental retarda- 
tion. Frederick Robbins (Western Re- 
serve School of Medicine, Cleveland), 
deplored the tendency to think of men- 
tal retardation in gross terms and 
urged that consideration be directed 
toward those with less evident degrees 
of loss of mental capacity. In the 
latter category would be persons who 
do not necessarily fall below what is 
considered normal today, but what 
may not be normal for those in- 
dividuals. Frederick Gibbs (University 
of Illinois School of Medicine) dis- 
cussed the use of electroencephalograms 
and described the slowing of brain 
waves during acute infectious episodes 
as a potential means of predicting 
sequelae in the central nervous sys- 
tem. However, Albert Sabin (Chil- 
dren's Hospital Research Foundation, 
Cincinnati) and others in the audience 
questioned whether present criteria are 
adequate to make such *measurements 
meaningful. 

Sequelae of postnatally acquired di- 
rect and indirect infections of the cen- 
tral nervous system in infants, and 
effects on the fetus of therapy of in- 
fectious processes in mothers, were 
considered by Saul Krugman's (New 
York University Medical Center) 
panel. Krugman commented that in 
the previous 4 months he had observed 
five cases of measles encephalitis, 3 
years after the introduction of a safe 
and effective vaccine. He said there 
is need for more education, not neces- 
sarily of the public but of physicians, 
who think that naturally acquired 
measles is benign and who are not 
aware of the incidence of measles en- 
cephalitis. Laurence Finberg (Monte- 
fiore Hospital and Albert Einstein Col- 
lege of Medicine, New York City) 
said that problems associated with 
water and electrolyte imbalance in in- 
direct infections, specifically infectious 
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cephalitis. Laurence Finberg (Monte- 
fiore Hospital and Albert Einstein Col- 
lege of Medicine, New York City) 
said that problems associated with 
water and electrolyte imbalance in in- 
direct infections, specifically infectious 
diarrhea, are of far greater conse- 
quence in damage to the central nerv- 
ous system than those of direct infec- 
tions in the nervous system. Manage- 
ment of physiologic disturbances in in- 
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'l for linear or square root charts-easily convertible 
from. one to the other m accurate within 1% or better, 
even on short sections u controllable chart feed speed 
using a foot operated rheostat a portable, easy to 
operate on 110 volt AC current. 

The ROYSON Planimeter provides a simple means for integrating 
strip chart records. It enables quick, easy integration of variables 
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of pneumatic control systems. 

Send a sample of your chart for a quotation and additional 
data or, call for complete details. 

ROYSON ENGINEERING COMPANY 

Complete specifications and prices are available 
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fantile diarrhea is more important in 
salvage and prevention of brain injury 
than specific treatment. Finberg said 
hyponatremic dehydration accompany- 
ing infectious enteritis is common in 
poorly developed countries, and evolu- 
tionary development has given consider- 
able protection for the brain against 
this challenge. But in more developed 
countries with what are considered ad- 
vanced eating practices, hypernatrem- 
ic dehydration is more common. It 
accounts for 16 to 25 percent of hos- 
pitalized dehydration problems in Eu- 
rope and North America. Evolution has 
provided very little in ithe way of pro- 
tective mechanism for the brain against 
this hazard of civilization. The two 
most important mechanisms through 
which damage to the central nervous 
system occurs in infectious diarrhea 
are hemorrhaging and alterations of the 
colligative nature of intracellular sol- 
ute, Finberg said. While mechanisms 
of nervous system damage are general- 
ly agreed upon, management and pre- 
vention remain controversial. Philip 
Dodge (Massachusetts General Hospi- 
tal, Boston) commented that in some 
areas of the United States infant diar- 
rhea is one of the most important 
measurable causes of mental retarda- 
tion; much of this damage could be 
eliminated by application of current 
knowledge. Several participants com- 
mented that sources of public health 
funds are not as sympathetic to pro- 
grams which would combat brain dam- 
age from diarrhea as they are for sta- 
tistically lesser problems such as phen- 
ylketonuria. 

Julius Richmond (University of the 
State of New York College of Medi- 
cine, Syracuse), considering cultural 
and social factors, said that 20 to 30 
percent of the U.S. population lives in 
poverty, and that in many underde- 
veloped areas of this otherwise over- 
developed country illiteracy frequently 
is a factor working against the pre- 
vention and control of infectious dis- 
eases. In less developed countries, said 
John Gordon (Massachusetts Institute 
of Technology), failure of the popula- 
tion to grow is primarily one of multi- 
ple repeated infections. Herbert Birch 
(Albert Einstein College of Medicine) 
and Leon Eisenberg (Johns Hopkins) 
contributed discussion on the influence 
of nutrition and cultural factors on the 
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Philadelphia) pointed out that rabies 
incu,bates up to 2 years and scrapies up 
to 6 years; he said there may be many 
more unidentified, slow viruses responsi- 
ble for destruction, proliferation, or 
dysfunction of tissue. He said the re- 
cent development of a syndrome re- 
sembling kuru in four chimpanzees 
suggests that a slow viral agent may 
be implicated in kuru and other ner- 
vous system diseases of as yet un- 
known etiology. Geoffrey Edsall (Bos- 
ton) said many causes of mental re- 
tardation, perhaps totaling 20 per- 
cent, are completely unexplained. Sa- 
bin, summarizing the discussion, said 
it is still unclear what proportion of 
mental retardation is caused by infec- 
tious diseases, alone or combined with 
other processes. Estimates range from 
5 to 10 percent or more. Sabin pointed 
out that not only is there a need for 
further research, but that application 
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after ashing the delicate inor-. 
ganic structure remains unaltered for 
precise quantitative analysis. 
Tracerlab's new LTA-600 oxidizes sam- 
ples with a cold plasma of atomic 
oxygen to leave inorganic constituents 
unaltered. 
Permits more accurate quantitative ele- 
mental and structural analyses of plant 
and animal tissues, bones, coal, oil well 
cores, polymers, and radioactive mate- 
rials. Prepares pure samples for atomic 
absorption spectrophotometry, mass 
spectrometry, emission spectroscopy, 
X-ray diffraction, and electron micros- 
copy. 

send for literature on equip- 
ment, techniques and services. 
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27-29. Analytical Chemistry in Nu- 
clear Technology, conf., Gatlinburg, Tenn. 
(L. J. Brady, Oak Ridge Natl. Laboratory, 
P.O. Box X, Oak Ridge, Tenn. 37830) 

27-29. Society for General Microbiol- 
ogy, mtg., Bristol, England. (Soc. for 
Visiting Scientists, 19 Albemarle St., Lon- 
don W.1, England) 

27-29. Vestibular and Kinaesthetic 
Mechanisms, symp., London, England. 
(Ciba Foundation, 41 Portland PI., Lon- 
don W. 1) 

28-30. Energy Beams, conf., Univ. of 
York, York, England. (Meetings Officer, 
Inst. of Physics and the Physical Soc., 47 
Belgrave Sq., London S.W.1) 

28-30. Marine Geodesy, Present and 
Future, intern. symp., Columbus, Ohio. 
(A. G. Mourad, Columbus Laboratories, 
Battelle Memorial Inst., 505 King Ave., 
Columbus 43201) 

28-4. Macromolecular Chemistry, in- 
tern. symp., Tokyo and Kyoto, Japan. 
(Organizing Committee, C.P.O. Box 1966, 
Tokyo) 

29-1. Association of Clinical Patholo- 
gists, autumn mtg., London, England. (Dr. 
Sandler, Queen Charlotte's Maternity Hos- 
pital, 339-351 Goldhawk Rd., London 
W.6) 

29-2. American Medical Writers' Assoc., 
mtg., New York, N.Y. (J. E. Bryan, 2000 
P St., NW, Washington, D.C. 20036) 

30-1. Medical Library Assoc., southern 
regional group mtg., Winston-Salem, N.C. 
(The Association, 919 N. Michigan Ave., 
Chicago, 11l.) 

30-1. Neuroendocrinology, intern., 
symp., Paris, France. (H. P. Klotz, Hopital 
Beaujon, 100 Blvd. du General Leclerc, 
Clichy) 

October 

1-2. Nomenclature, Definition, and 
Classification of the Pathology of Renal 
Diseases, intern. conf., New York Medical 
College, New York, N.Y. (K. Lange, Dept. 
of Medicine, New York Medical College, 
5th Ave. at 106th St., New York 10029) 

1-4. International College of Surgeons, 
15th congr., Mexico City, Mexico. (G. de 
Velasco Polo, Zacatecas 117, Mexico 7, 
D.F.) 

2-8. Animal Nutrition, 1st world 
congr., Madrid, Spain. (C. Luis de Cuen- 
ca, Consejo Superior de Investigaciones 
Cientificas, Via de Serrano 121, Madrid) 

2-8. Fluid Dynamics of Heterogeneous 
Multi-Phase Continuous Media, intern. 
symp., Naples, Italy. (L. G. Napolitano, 
Inst. of Aerodynamics, Univ of Naples, 
Naples) 

3-4. Reactor Chemistry, symp., Jilich, 
West Germany. (W. Fritsche, Gesellschaft 
Deutscher Chemiker, Postfach 9075, 6 
Frankfurt am Main 9) 

3-5. Aerospace and Electronic Systems, 
conv., Washington, D.C, (H. Schultz, MS 
443, Aerospace Div., Westinghouse Elec- 
tric Corp., P.O. Box 746, Baltimore, Md. 
21203) 
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The new Friden RSR Square Root 
Calculator... the first desk-top cal- 
culator to look as good as it works. 

Outside: a sleek, color-coordinat- 
ed case that will blend handsomely 
with your office decor. Inside: the 
only desk-top rotary calculator in 
the world that provides squares and 
square roots with the touch of a key. 

Just enter your figures, touch a 
key, and read the answer. Simple. 
And time-saving. 
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only desk-top rotary calculator in 
the world that provides squares and 
square roots with the touch of a key. 

Just enter your figures, touch a 
key, and read the answer. Simple. 
And time-saving. 

One more thing. Our new RSR 
Calculator runs nearly 30% quieter. 
A small item, perhaps, but one which 
will be welcomed in many offices. 

If your company is not calculating 
the fast and easy Friden way, call 
your nearest Friden 
office. Or write Friden, 
Inc., San Leandro, Calif. 
Sal es and serviceld. 
throughout the world. 
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Put Mallinckrodt AR Plastics fittings in your 
drawer, and you've got exactly what you need for 
the end of any tube or hose. 

You also have fewer cleaning and contamination 
problems. It's because AR fittings require no lubri- 
cation. They create liquid lines and gas trains with 
tightly sealed, freeze-proof junctions. And, of 
course, if you drop an AR fitting, it bounces off 
the floor and goes right back to work. 

Specify Mallinckrodt AR Plastics. It pays to have 
good connections. 

allinckrodt 

MALLINCKRODT CHEMICAL WORKS 
ST. LOUIS * NEW YORK * LOS ANGELES 
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Ill. (NEC, 228 N. LaSalle St., Chicago 
60601) 

3-5. Metallurgical Soc., Nuclear Metal- 
lurgy symp., "High Temperature Nuclear 
Fuels," Delavan, Wis. (C. L. Hopkins, 
American Inst. of Mining, Metallurgical, 
and Petroleum Engineers, 345 E. 47th St., 
New York 10017) 

3-5. Association of Medical Illustrators, 
21st annual mtg., Atlanta, Ga. (L. V. 
Schaubert, Dept. of Surgery, Univ. of 
California Medical Center, San Francisco 
94122) 

3-5. Pediatricians of Latin Countries, 
congr., Genoa, Italy. (S. Nordio, Clinica 
Pediatrica dell'Universita, Inst. Gaslini, 
Genoa) 

3-5. Solar Astronomy, mtg., American 
Astronomical Soc., Boulder, Colo. (J. W. 
Firor, High Altitude Observatory, P.O. 
Box 1558, Boulder 80302) 

3-5. Spectral Analysis of Time Series, 
seminar, Univ. of Wisconsin, Madison. 
(B. Harris, Mathematics Research Center, 
U.S. Army, Univ. of Wisconsin, Madison 
53706) 

3-6. Institute of Electrical and Elec- 
tronics Engineers, Industry and General 
Applications group, 1st annual mtg., Chi- 
cago, 11l. (R. Oliverson, Plant Engineer- 
ing, 308 E. James St., Barrington, Ill. 
60010) 

3-6. Instrument symp. and Research 
Equipment, exhibit, 16th annual, National 
Insts. of Health, Bethesda, Md. (J. B. 
Davis, NIH, Bethesda 20014) 

3-7. International Union of Air Pollu- 
tion Prevention Assocs., 1st intern. Clean 
Air congr., "Air Pollution Prevention in 
Practice," London, England. (Director, 
Natl. Soc. for Clean Air, Field House, 
Breams Bldgs., London E.C. 4) 

3-7. American Documentation Inst., 
29th annual mtg., Santa Monica, Calif. 
(C. A. Cuadra, System Development Corp., 
2500 Colorado Ave., Santa Monica) 

3-7. Solid State and Chemical Radia- 
tion Dosimetry in Medicine and Biology, 
symp., Vienna, Austria. (J. H. Kane, Div. 
of Technical Information, U.S. Atomic 
Energy Commission, Washington, D.C. 
20545) 

3-7. Institute for Materials Research, 
Natl. Bureau of Standards, 1st intern. 
symp., "Trace Characterization-Chemi- 
cal and Physical," Gaithersburg, Md. (R. 
G. Bates, 1MR, Natl. Bureau of Standards, 
Washington 20234) 

3-8. Clinical Pathology, 6th intern. 
congr., Rome, Italy. (B. L. Della Vida, 
Via L. Magolotti, 15, Rome) 

3-8. Therapy and Pharmacological Re- 
search, 4th Hungarian conf., Budapest. 
(J. Purman, P.O. Box 18, Budapest 502) 

3-9. Nuclear Biology and Medicine, 
1st Latin American congr., Lima and 
Cuzco, Peru. (J. Bedoya, Hospital Obrero 
de Lima, Lima) 

3-10. Programming by Numerical Anal- 
ysis, intern. colloquium, Besangon, France. 
(Natl. Center of Scientific Research, 15, 
quai Anatole France, Paris 7) 

3-10. Veterinary Pathology, seminar, 
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Prepare normal 
solutions faster... 
more accurate/y 

titrisol0 

ampoules 

are concentrated normal 
solutions in unique ampoules 
fabricated from special plas- 
tics or glass. They eliminate 
the possibility of error during 
weighing and standardiza- 
tion. Forty-four reagents for 

complexometric, volumetric 
and flame photometric analy- 
sis are available for immedi- 
ate delivery as well as a 
complete selection of buf- 
fers. All are stable in storage. 

Manufactured by: 

E.Merck,A.G. 
Darmstadt, Germany 

Exclusive Distributor: 

B R IN KMA N N 
I N STR U M E NTS 

f~: '~~; CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500 
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A little 

ultrasonic kit 
that only costs 

a little. 

Em.-' 

(Blackstone figured it was about time.) 
Well, we did it. A little Blackstone Ultrasonic Kit that gives you. 
all kinds of lab flexibility for a new, low cost. We think it's a 
unique little deal, as you'll see for yourself when you read about 
the applications and features. 
BPO Ultrasonic Probe is ideally suited for cell disruption of small 
biological samples, dispersal of steroids, degassing and deaeration 
of oils and other viscous fluids, emulsification of liquids and ac- 
celeration of chemical reactions. Compact design allows operator 
complete freedom of movement in reaching all areas of his work. 

CT.5 Cleaning Tank, developed for use with a water-base deter- 
gent, enables precision ultrasonic scrubbing for contaminated small 
parts and instruments. Tank is detachable from transducer hous- 
ing for ease in filling, emptying and cleaning. 
Solid State Generator can be used interchangeably with either the 
BPO Probe or the CT.5 Cleaning Tank. 0 to 100% power control 
allows you to select the most efficient power ouput for your work, 
or for maximum cleaning efficiency. 

And consider these other Blackstone features: 
BPO Probe 
* Hand-held, pistol-grip, trig- 

ger-actuated probe. 
* High efficiency lead zirconate 

titanate transducer. 

CT.5 Cleaning Tank 
* High intense cavitation. 
* Lead zirconate titanate trans- 

ducer. 
* Rounded corners to eliminate 

trapping particulate matter. 

Solid State Generator 
* Compact, forced-air cooled, 

lightweight. 
* 0 to 100% power control. 
* 316L stainless steel hood for 

maximum chemical resistance. 

Tell us what you propose to do 
with this little combination, 

And we will tell you whether or 
not it can do it for you. 

BLACKSTONE ULTRASONICS, Inc. 
600 Howard Street * Sheffield, Pa. 
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4. Physics and Chemistry of Excited 
Materials, symp., Univ. of North Carolina, 
Chapel Hill. (R. C. Jarnagin, Chemistry 
Dept., Univ. of North Carolina, Chapel 
Hill 27514) 

4-5. Fine Structure of High Polymers, 
colloquium, East Berlin, Germany. (Inst. 
fiir Faserstoff-Forschung, Deutsche Akad. 
der Wissenschaften zu Berlin, Kantstr. 55, 
153 Teltow-Seehof, East Germany) 

4-6. Medical Mycology, intern. dermat- 
ological symp., Bratislava, Czechoslo- 
vakia. (E. Hegyi, Societas Dermatologica 
Bohemoslovaca, Mickiewiczova 13/II, 
Bratislava) 

4-6. American Oil Chemists' Soc., fall 
mtg., Philadelphia, Pa. (The Society, 35 
E. Wacker Dr., Chicago, Ill. 60600) 

4-7. Space and Flight Equipment As- 
soc., 4th symp., San Diego, Calif. (R. L. 
Wolfe, San Diego Aerospace Museum, 
San Diego 92101) 

5-6. Veterinary Medicine, symp., Vi- 
enna, Austria. (Oesterreichisches Moor- 
forschungs-Inst., Moorbad Neydharting, 
Austria) 

5-7. Circuit and System Theory, conf., 
Univ. of Illinois, Monticello. (W. R. 
Perkins, Dept. of Electrical Engineering, 
Univ. of Illinois, Urbana 61801) 

5-8. Society for Clinical and Experi- 
mental Hypnosis, 18th annual scientific 
mtg., New York, N.Y. (M. Kenn, 353 W. 
57 St., New York 10019) 

6-8. Hungarian Soc. of Neurology and 
Psychiatry, Hungarian Soc. of Electroen- 
cephalography, joint congr., Budapest, 
Hungary. (Dr. Csorba, Robert Karoly krt 
44, Budapest 13) 

6-8. Society for Nuclear Medicine, 4th 
annual mtg., Heidelberg, West Germany. 
(G. Hoffman, Gesellschaft fur Nuclear- 
medizin, Medizinische Universititsklinik, 
Hugstetterstr. 5, Freiburg) 

6-8. Vacuum Technique Applications 
in the Semiconductor Industry, intern. 
seminar, Soc. Francaise des Ing6nieurs et 
Technicians du Vide, Paris, France. (Ad- 
ministrative Secretary, 147 ter A, Blvd. 
de Strasbourg, Nogent-sur-Marne, Seine) 

6-19. Geochronology, mtg.. Kiev, U.S.- 
S.R. (W. P. van Leckwijck, Intern. Union 
of Geological Sciences, Mechelse Steenweg 
206, Antwerp) 

7-8. American Medical Assoc., 3rd 
congr. on Medical Quackery, Chicago, Ill. 
(J. G. Thomsen, AMA Committee on 
Quackery, 535 N. Dearborn St., Chicago, 
Ill. 60610) 

8-11. Physics and Chemistry of the 
Crystal Surface, symp., Halle an der Saale, 
East Germany. (Deutsche Akademie der 
Naturforscher Leopoldina, August-Begel- 
str. 50a, 401 Halle an der Saale) 

8-16. Italian Fed. of Scientific and 
Technical Assocs., 2nd intern. chemical 
exhibition and 17th intern. "Chemistry 
Days" symp., Milan, Italy. (G. M. Pace, 
piazzale R. Morandi 2 (piazza Cavour), 
Milan) 

9. International Soc. for Comprehensive 
Medicine, 3rd annual mtg., Boston, Mass. 
(L. Wollman, 2802 Mermaid Ave., Brook- 

4. Physics and Chemistry of Excited 
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Chapel Hill. (R. C. Jarnagin, Chemistry 
Dept., Univ. of North Carolina, Chapel 
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4-7. Space and Flight Equipment As- 
soc., 4th symp., San Diego, Calif. (R. L. 
Wolfe, San Diego Aerospace Museum, 
San Diego 92101) 

5-6. Veterinary Medicine, symp., Vi- 
enna, Austria. (Oesterreichisches Moor- 
forschungs-Inst., Moorbad Neydharting, 
Austria) 

5-7. Circuit and System Theory, conf., 
Univ. of Illinois, Monticello. (W. R. 
Perkins, Dept. of Electrical Engineering, 
Univ. of Illinois, Urbana 61801) 

5-8. Society for Clinical and Experi- 
mental Hypnosis, 18th annual scientific 
mtg., New York, N.Y. (M. Kenn, 353 W. 
57 St., New York 10019) 

6-8. Hungarian Soc. of Neurology and 
Psychiatry, Hungarian Soc. of Electroen- 
cephalography, joint congr., Budapest, 
Hungary. (Dr. Csorba, Robert Karoly krt 
44, Budapest 13) 

6-8. Society for Nuclear Medicine, 4th 
annual mtg., Heidelberg, West Germany. 
(G. Hoffman, Gesellschaft fur Nuclear- 
medizin, Medizinische Universititsklinik, 
Hugstetterstr. 5, Freiburg) 

6-8. Vacuum Technique Applications 
in the Semiconductor Industry, intern. 
seminar, Soc. Francaise des Ing6nieurs et 
Technicians du Vide, Paris, France. (Ad- 
ministrative Secretary, 147 ter A, Blvd. 
de Strasbourg, Nogent-sur-Marne, Seine) 

6-19. Geochronology, mtg.. Kiev, U.S.- 
S.R. (W. P. van Leckwijck, Intern. Union 
of Geological Sciences, Mechelse Steenweg 
206, Antwerp) 

7-8. American Medical Assoc., 3rd 
congr. on Medical Quackery, Chicago, Ill. 
(J. G. Thomsen, AMA Committee on 
Quackery, 535 N. Dearborn St., Chicago, 
Ill. 60610) 

8-11. Physics and Chemistry of the 
Crystal Surface, symp., Halle an der Saale, 
East Germany. (Deutsche Akademie der 
Naturforscher Leopoldina, August-Begel- 
str. 50a, 401 Halle an der Saale) 

8-16. Italian Fed. of Scientific and 
Technical Assocs., 2nd intern. chemical 
exhibition and 17th intern. "Chemistry 
Days" symp., Milan, Italy. (G. M. Pace, 
piazzale R. Morandi 2 (piazza Cavour), 
Milan) 

9. International Soc. for Comprehensive 
Medicine, 3rd annual mtg., Boston, Mass. 
(L. Wollman, 2802 Mermaid Ave., Brook- 
lyn, N.Y. 11224) 

9-11. Hurricane symp., American Soc. 
for Oceanography, Houston, Tex. (N. E. 
Cygan, Standard Oil Co. of Texas, P.O. 
Box 66247, Houston 77006) 

9-11. European Assoc. Against Polio- 

lyn, N.Y. 11224) 
9-11. Hurricane symp., American Soc. 

for Oceanography, Houston, Tex. (N. E. 
Cygan, Standard Oil Co. of Texas, P.O. 
Box 66247, Houston 77006) 

9-11. European Assoc. Against Polio- 

Over 90 sizes and styles of plas- 
tic connectors. A complete line for 
use in any system in which tubing 
is used. Rugged, non-corrosive, 
chemically inert and easy to clean. 
Precision molded smooth bore in- 
sures free flowing . . . no burrs or 
obstructions. 

At your local supply house. 

:Listed in NEW 1966 64-page catalog. 
For your FREE copy write Dept. E-9. 

BEL-ART PRODUCTS 
PEQUANNOCK, N. J. 07440 

Over 90 sizes and styles of plas- 
tic connectors. A complete line for 
use in any system in which tubing 
is used. Rugged, non-corrosive, 
chemically inert and easy to clean. 
Precision molded smooth bore in- 
sures free flowing . . . no burrs or 
obstructions. 

At your local supply house. 

:Listed in NEW 1966 64-page catalog. 
For your FREE copy write Dept. E-9. 

BEL-ART PRODUCTS 
PEQUANNOCK, N. J. 07440 
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myelitis and Allied Diseases, 11th symp., 
Rome, Italy. (P. Recht, 30 boul. General 
Jacques, Brussels 5, Belgium) 

9-14. Electrochemical Soc., fall mtg., 
Philadelphia, Pa. (Director of Publications, 
the Society, 30 E. 42 St., New York 
10017) 

9-14. International Soc. for Fat Re- 
search, 8th biennial congr., Budapest, 
Hungary. (The Society, 135 Sharps Land, 
Ruislip, Middlesex, England) 

10-11. Endogenous Factors Influencing 
Host-Tumor Balance, Argonne Cancer 
Research Hospital, intern. symp., Univ. of 
Chicago, Chicago, Ill. (R. W. Wissler, 
Dept. of Pathology, Argonne Cancer Re- 
search Hospital, 950 E. 59th St., Chicago 
60637) 

10-11. Geologists, intern. conf., "What's 
New On Earth," Rutgers Univ., New 
Brunswick, N.J. (H. Johnson, Dept. of 
Geology, Rutgers, New Brunswick) 

10-12. American Soc. of Mechanical 
Engineers, Mechanisms conf., Purdue 
Univ., Lafayette, Ind., (P. Barkan, General 
Electric Co., 6410 Elmwood Ave., Phila- 
delphia, Pa. 19142) 

10-13. Association of Official Analytical 
Chemists, 80th mtg., Washington, D.C. 
(L. G. Ensminger, Box 540 Benjamin 
Franklin Station, Washington 20044) 

10-13. Clay Minerals Soc., 3rd mtg., 
and 15th North American Clay Minerals 
conf., Pittsburgh, Pa. (J. W. Earley, P.O. 
Drawer 2038, Pittsburgh 15230) 

10-13. Fast Critical Experiments and 
Their Analysis, intern. conf., Argonne, Ill. 
(R. Redman, Argonne Natl. Laboratory, 
9700 S. Cass Ave., Argonne, Ill.) 

10-13. American Acad. of General 
Practice, 1st fall scientific assembly, 
Boston, Mass. (The Academy, Volker Blvd. 
at Brookside, Kansas City, Mo. 64112) 

10-14. Audio Engineering Soc., 18th 
annual fall conv., New York, N.Y. (D. 
R. von Recklinghausen, H. H. Scott, 
Inc., 111 Power Mill Rd., Maynard, Mass. 
01754) 

10-14. Standardization of Radionu- 
clides, symp., Vienna, Austria. (J. H. 
Kane, Conferences Branch Div. of Tech- 
nical Information, U.S. Atomic Energy 
Commission, Washington, D.C. 20545) 

10-14. American College of Surgeons, 
52nd annual clinical congr., San Francisco, 
Calif. (The College, 55 E. Erie St., 
Chicago, Ill. 60611) 

10-15. International Astronautical Fed., 
17th intern. congr., Madrid, Spain. (IAF, 
250 rue St.-Jacques, Paris 5, France) 

10-15. Hydrology of Lakes and Reser- 
voirs, symp., Garda Lake, Italy. (Univ. 
of Padua, Padua, Italy) 

10-16. Chemistry of the Aquatic 
Habitat, intern. technical mtg., Nieuwer- 
sluis, Netherlands. (H. L. Golterman, 
Hydrobiological Inst., Rijksstraatweg 6, 
Nieuwersluis) 

11-13. Association of Analytical Chem- 
ists, 14th conf., Detroit, Mich. (R. E. 
Marce, Allied Research Products, 400 
Midland Ave., Detroit 48203) 

11-13. Physical Activity and Cardiovas- 

myelitis and Allied Diseases, 11th symp., 
Rome, Italy. (P. Recht, 30 boul. General 
Jacques, Brussels 5, Belgium) 

9-14. Electrochemical Soc., fall mtg., 
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(L. G. Ensminger, Box 540 Benjamin 
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and 15th North American Clay Minerals 
conf., Pittsburgh, Pa. (J. W. Earley, P.O. 
Drawer 2038, Pittsburgh 15230) 

10-13. Fast Critical Experiments and 
Their Analysis, intern. conf., Argonne, Ill. 
(R. Redman, Argonne Natl. Laboratory, 
9700 S. Cass Ave., Argonne, Ill.) 

10-13. American Acad. of General 
Practice, 1st fall scientific assembly, 
Boston, Mass. (The Academy, Volker Blvd. 
at Brookside, Kansas City, Mo. 64112) 

10-14. Audio Engineering Soc., 18th 
annual fall conv., New York, N.Y. (D. 
R. von Recklinghausen, H. H. Scott, 
Inc., 111 Power Mill Rd., Maynard, Mass. 
01754) 

10-14. Standardization of Radionu- 
clides, symp., Vienna, Austria. (J. H. 
Kane, Conferences Branch Div. of Tech- 
nical Information, U.S. Atomic Energy 
Commission, Washington, D.C. 20545) 

10-14. American College of Surgeons, 
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11-13. Association of Analytical Chem- 
ists, 14th conf., Detroit, Mich. (R. E. 
Marce, Allied Research Products, 400 
Midland Ave., Detroit 48203) 

11-13. Physical Activity and Cardiovas- 
cular Health, intern. symp., Toronto, 
Ont., Canada. (M. H. Robertson, Ontario 
Heart Foundation, 247 Davenport Rd., 
Toronto 5) 

11-14. Applied Radiation, symp., Leip- 
zig, East Germany. (Inst. for Applied 
Radiation, Permoserstr. 15, Leipzig 750) 
9 SEPTEMBER 1966 
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* . . in any wavelength from UV to IR 
with Bausch & Lomb Monochromators 

For every application requiring pure monochromatic light of high intensity 
throughout the UV, visible and lower IR regions, the right Bausch & Lomb 
Monochromator is available. 

Choose a 250mm, 500mm or High Intensity instrument. 
Choose your light source: xenon, deuterium, high pressure and super 

pressure mercury and ribbon filament tungsten. 
Choose your Certified-Precision Grating... from the world's leading source. 
Bausch & Lomb offers a complete line of standard and custom built mono- 

chromators. .. to give you the precise wavelength you want. Write for Catalog 
33-2098, Bausch & Lomb, 85633 Bausch Street, Rochester, New York 14602. 
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CLEAN A 

|flf"^VKN MOUSE CAGE I 
The most economical, convenient way 
to house and breed laboratory mice 

Cages are self-standng when nested 
,sves numerous trps to storage re 

S.I.U. Disposable Cages* cost less than it costs to clean . 
and maintain ordinary metal or plastic cages. For real . 
economy and convenience, try this! Nest a group of these 
self-standing, escape-proof Disposable Cages. Whenever 
desired, just lift off the used cage ... continue testing 
with a clean cage nested below. The used cage is com- 
pletely disposable ... burns to a light ash. 

(Disposable and metal cage supports also available). 
Thousands of S.I.U. Disposable Cages are in daily use in 

research and government institutions everywhere. It will 
pay you to investigate now! 

Cat. No. 9010 100 500 100 5,J 12,000 2 

Cost per cage .28 .27 .257 .246 .234 

Priced as low as 18? each in contract quantities. 

Write for Bulletin 75 and name of nearest distributor 
* Patented 
Developed by the Microbiology and Design Departments of Southern 111. University, Carbondale, Ill. 

Starter Set: Try this Introductory kit for X 
proof of economy: 10 Disposable bot- 
toms; 5 each, steel tops, supports, food 
hoppers, water bottles and stainless steel 
drinking tubes ............Only $19.75 
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New! from L & F 

An Introduction To 

ENVIRONMENTAL 

PHYSIOLOGY 

Environmental Extremes and 
Mammalian Survival 

By G. EDGAR FOLK, JR., Ph.D., Professor of Physiology, 

University of Iowa, Iowa City. 

This new book is concerned primarily with the physiological re- 

sponses of healthy mammals to natural changes or extremes of the 

physical environment. It is intended to be the main text for a one- 
semester course. The factors of heat, cold, visible light radiations, 
hibernation, atmospheric pressure, the water environment, and 
other subtle environmental factors are considered. Because each 

topic is a field of study in itself, carefully selected examples are pre- 
sented not only of extreme environments and their impact on mam- 

mals, but also of the mammal's defensive responses. The experi- 
mental approach to each area is emphasized to attract students to 
the subject as an area of specialization. To this end, the carefully 
selected bibliography refers mostly to recent data. Comparative 
mammalian physiology has been included where it is concerned 
with environmental influences. 

308 Pages, 7" x 10". 110 Illustrations, Diagrams & Nomograms. 
$12.00 

From the publishers of Crouch's FUNCTIONAL HUMAN 

ANATOMY; diFiore's ATLAS OF HUMAN HISTOLOGY; 
Faust, Beaver & Jung's ANIMAL AGENTS AND VECTORS OF 

HUMAN DISEASE; Faust and Russell's CLINICAL PARA- 

SITOLOGY; Fredette's translation of PREVOT'S ANAEROBIC 

BACTERIA; Noble and Noble's PARASITOLOGY; THE BI- 
OLOGY OF ANIMAL PARASITES; and the new, 28th edition 
of GRAY'S ANATOMY. 

Distinctive Publishing in the Life Sciences-since 1785 
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11-15. International Soc. of Audiology, 
8th biennial congr., Mexico City, Mexico. 
(Secretary of the Congress, Av. Progresso 
141, Mexico 18, D.F.) 

12-14. American Council on Educa. 
tion, 49th annual mtg., New Orleans, La. 
(ACE, 1785 Massachusetts Ave., N.W., 
Washington 20036) 

12-14. Gaseous Electronics, 19th an- 
nual conf., Georgia Inst. of Technology, 
Atlanta. (J. W. Hooper, School of Elec- 
trical Engineering, Georgia Inst. of Tech- 
nology, Atlanta) 

13. National Acad. of Engineering, 
autumn mtg., New York, N.Y. (Secretary, 
NAE, 2101 Constitution Ave., Washington 
20418) 

13-14. Medical Electronics and Engi- 
neering, Science and Industry, seminar, 
New York, N.Y. (L. J. Smith, Training 
Services, Inc., P.O. Box 388, Rutherford, 
N.J. 07070) 

13-14. Institute of Navigation, natl. 
marine mtg., U.S. Merchant Marine Acad., 
Kings Point, N.Y. (G. McLintock, U.S. 
Merchant Marine Acad., Kings Point) 

13-15. Illumination, 3rd. technical 
conf., Budapest, Hungary. (Magyar Elek- 
trotechnikai Egyesiilet, Szabadsag ter 17, 
Budapest 5) 

13-15. Association for Research in 
Ophthalmology, mtg., Chicago, Ill. (H. E. 
Kaufman, Dept. of Ophthalmology, Col- 
lege of Medicine, Univ. of Florida, 
Gainesville 32601) 

13-15. Undergraduate Chemistry Cur. 
riculum, conf., North Dakota State Univ., 
Fargo. (R. M. Fitch, College of Chemistry 
and Physics, North Dakota State Univ., 
Fargo 58103) 

14-15. Medical Library Assoc., mid- 
west regional group mtg., French Lick, 
Ind. (MLA, 919 N. Michigan Ave., 
Chicago, Ill.) 

16-19. American Chemical Soc., 2nd 
western regional mtg., San Francisco, 
Calif. (R. L. LeTourneau, Chevron Re- 
search Co., P.O. Box 1627, Richmond, 
Calif. 94802) 

16-20. Planned Parenthood Fed. of 
America, annual mtg., New York. 
(Planned Parenthood--World Population, 
515 Madison Ave., New York 10022) 

17-18. Bioengineering Education, symp., 
Rose Polytechnic Inst., Terre Haute, Ind. 
(R. M. Arthur, Rose Polytechnic Inst., 
Terre Haute) 

17-18. Systems Science and Cybernetics, 
conf., Inst. of Electrical and Electronics 
Engineers, Washington, D.C. (J. E. Mathe- 
son, Stanford Research Inst., Menlo Park, 
Calif. 94025) 

17-19. Automation in Analytical Chem- 
istry, intern. symp., Technicon Corp., 
New York, N.Y. (J. E. Golin, Technicon, 
Ardsley, N. Y.) 

17-19. Chemical Inst. of Canada, 16th 
Canadian Chemical Engineering conf., 
Windsor, Ont. (P. M. Reilly, Polymer 
Corp., Sarnia, Ont., Canada) 

17-19. National Acad. of Sciences, 
autumn mtg., Duke Univ., Durham, N.C. 

11-15. International Soc. of Audiology, 
8th biennial congr., Mexico City, Mexico. 
(Secretary of the Congress, Av. Progresso 
141, Mexico 18, D.F.) 

12-14. American Council on Educa. 
tion, 49th annual mtg., New Orleans, La. 
(ACE, 1785 Massachusetts Ave., N.W., 
Washington 20036) 

12-14. Gaseous Electronics, 19th an- 
nual conf., Georgia Inst. of Technology, 
Atlanta. (J. W. Hooper, School of Elec- 
trical Engineering, Georgia Inst. of Tech- 
nology, Atlanta) 

13. National Acad. of Engineering, 
autumn mtg., New York, N.Y. (Secretary, 
NAE, 2101 Constitution Ave., Washington 
20418) 

13-14. Medical Electronics and Engi- 
neering, Science and Industry, seminar, 
New York, N.Y. (L. J. Smith, Training 
Services, Inc., P.O. Box 388, Rutherford, 
N.J. 07070) 

13-14. Institute of Navigation, natl. 
marine mtg., U.S. Merchant Marine Acad., 
Kings Point, N.Y. (G. McLintock, U.S. 
Merchant Marine Acad., Kings Point) 

13-15. Illumination, 3rd. technical 
conf., Budapest, Hungary. (Magyar Elek- 
trotechnikai Egyesiilet, Szabadsag ter 17, 
Budapest 5) 

13-15. Association for Research in 
Ophthalmology, mtg., Chicago, Ill. (H. E. 
Kaufman, Dept. of Ophthalmology, Col- 
lege of Medicine, Univ. of Florida, 
Gainesville 32601) 

13-15. Undergraduate Chemistry Cur. 
riculum, conf., North Dakota State Univ., 
Fargo. (R. M. Fitch, College of Chemistry 
and Physics, North Dakota State Univ., 
Fargo 58103) 

14-15. Medical Library Assoc., mid- 
west regional group mtg., French Lick, 
Ind. (MLA, 919 N. Michigan Ave., 
Chicago, Ill.) 

16-19. American Chemical Soc., 2nd 
western regional mtg., San Francisco, 
Calif. (R. L. LeTourneau, Chevron Re- 
search Co., P.O. Box 1627, Richmond, 
Calif. 94802) 

16-20. Planned Parenthood Fed. of 
America, annual mtg., New York. 
(Planned Parenthood--World Population, 
515 Madison Ave., New York 10022) 

17-18. Bioengineering Education, symp., 
Rose Polytechnic Inst., Terre Haute, Ind. 
(R. M. Arthur, Rose Polytechnic Inst., 
Terre Haute) 

17-18. Systems Science and Cybernetics, 
conf., Inst. of Electrical and Electronics 
Engineers, Washington, D.C. (J. E. Mathe- 
son, Stanford Research Inst., Menlo Park, 
Calif. 94025) 

17-19. Automation in Analytical Chem- 
istry, intern. symp., Technicon Corp., 
New York, N.Y. (J. E. Golin, Technicon, 
Ardsley, N. Y.) 

17-19. Chemical Inst. of Canada, 16th 
Canadian Chemical Engineering conf., 
Windsor, Ont. (P. M. Reilly, Polymer 
Corp., Sarnia, Ont., Canada) 

17-19. National Acad. of Sciences, 
autumn mtg., Duke Univ., Durham, N.C. 
(Home Secretary, NAS, 2101 Constitution 
Ave., Washington 20418) 

17-19. Plastics, intern. congr., "Proc- 
essing Polymers to Products," Amster- 
dam, Netherlands. (Congress Bureau Royal 
Netherlands Industries Fair, Vredenburg 
49, Utrecht) 

(Home Secretary, NAS, 2101 Constitution 
Ave., Washington 20418) 
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New 
broadband 
laser safety 
goggles 

New 
broadband 
laser safety 
goggles 

Now, a single pair of broadband Spectro- 
gardTM safety goggles guards eyes against 
dangerous radiation bounce from a whole 
variety of lasers and other high-intensity 
light sources. 

Multiple-element filter lenses (patent pend- 
ing) give maximum protection over all the 
wavelengths tabulated below. Yet they are 
no darker than pale gold sunglasses, and 
allow sharp, normal viewing in ordinary 
light! 

Mask-type frame of flexible, opaque vinyl 
plastic has full side-shields and adjustable 
headband, fits comfortably over regular 
eyeglasses. Hardwood storage case, war- 
ranty and calibration certificate are 
supplied with each pair. Available for im- 
mediate shipment at $95 a pair (f.o.b. 
Sylmar, Calif.) with substantial reductions 
for quantity orders of 10 or more. Consult 
Spectrolab for price information. 

If your lab or plant uses lasers and other 
hazardous light sources, protect everyone 
within radiation range. Get SpectrogardTM 
goggles...and make them mandatory wear. 
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*Density figures shown are guaranteed minimums; 
individual goggle sets may exhibit considerably high- 
er radiation rejection. 
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17-20. Cellular Chemistry, intern. 
symp., Ohtsu, Japan. (S. Seno, Biwako 
Hotel, Ohtsu) 

17-21. International Union of Inde- 
pendent Laboratories, 4th triennial gen- 
eral assembly, Leamington, England. (A. 
Herzka, Pressurized Packaging Consul- 
tants, Ltd., Ashbourne House, Alberon 
Gardens, London N.W. 11) 

17-21. French Soc. of Metallurgy, fall 
mtg., Paris. (Secretariat, 25, rue de 
Clichy, Paris 9) 

17-21. Nuclear Data, Microscopic Cross 
Sections and other Data Basic for Reac- 
tors, conf., International Atomic Energy 
Agency, Paris, France. (J. H. Kane, Con- 
ferences Branch, Div. of Technical Infor- 
mation, U.S. Atomic Energy Commission, 
Washington, D.C. 20545) 

17-22. Neurological Surgeons, 16th 
annual mtg., San Juan, Puerto Rico. 
(J. M. Thompson, 1955 Blossom Way S., 
St. Petersburg, Fla. 33712) 

17-22. German Physical Soc., mtg., 
Munich. (K. H. Riewe, Postfach 169 
(Heraeus), 645 Hanau, West Germany) 

17-22. Potash, 8th intern. congr., 
Brussels, Belgium. (Intern. Potash Inst., 
P.O. Box 25 36 44, Bern 14, Switzerland) 

18-19. Industrial Hygiene Foundation, 
31st annual mtg., Pittsburgh, Pa. (R. T. P. 
deTreville, The Foundation, 4400 Fifth 
Ave., Pittsburgh 15213) 

18-19. Liquid Scintillation Counting, 
symp., Natl. Physical Laboratory, Ted- 
dington, England. (Meetings Officer, Inst. 
of Physics and The Physical Soc., 47 
Belgrave Sq., London S.W.1) 

18-20. Telemetry, intern. conf., Los 
Angeles, Calif. (J. E. Hinde, Sandia Corp., 
P.O. Box 5800, Albuquerque, N.M. 87115) 

18-22. International Computation Cen- 
tre, general assembly, Rome, Italy. (Viale 
Civilta del Lavoro 23, Rome) 

19-21. Design of Experiments, 12th 
conf., Gaithersburg, Md. (F. G. Dressel, 
Army Research Office-Durham, Box 
CM, Duke Station, Durham, N.C. 27706) 

19-21. Nuclear Science, symp., Boston, 
Mass. (J. A. Coleman, Electron Devices 
Sec., Natl. Bureau of Standards, Washing- 
ton 20234) 

19-22. Biochemistry of Lipids, 10th 
intern. conf., Cologne, Germany. (Physi- 
ologisch-Chemisches Inst., Univ. zu 
Koln, Joseph-Stelzmann-str. 2, Cologne, 
West Germany) 

19-22. Optical Soc. of America, an- 
nual mtg., San Francisco, Calif. (M. E. 
Warga, 1155 16th St., Washington, D.C.) 

20-21. Chemical Engineering in Medi- 
cine and Biology, symp., Univ. of Cincin- 
nati, Ohio. (D. Hershey, Dept. of Chemi- 
cal Engineering, Univ. of Cincinnati, 
Cincinnati 45221) 

20-21. High Performance Composites, 
2nd annual symp., Washington Univ., 
St. Louis, Mo. (G. Esterson, inst. for 
Continuing Education, Washington Univ., 
St. Louis 63130) 

20-21. Systems Approach to Biology, 
3rd systems symp., Case Inst. of Tech- 
nology, Cleveland, Ohio. (M. Mesarovic, 
Systems Research Center, Case Inst. of 
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Buffalo. (E. B. Hague, School of Medi- 
cine, State Univ. of New York at Buffalo, 
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BESTL BESTL 

Here is just the right laboratory 
temperature control unit. Light- 
est weight (only 5 lbs.), compact 
and portable . . . so that any 
container can be converted quickly 
and easily to an efficient constant 
temperature bath. Extremely ac- 
curate (to +0.01?C). Wide range 
(0?-100?C). Operates safely even 
in a very shallow immersion 
depth (3 2"). Direct and simple 
setting of precise temperature 
(utilizes very sensitive Mercury 
contact controls-not bi-metal). 
Adjustable rate of flow from a 
few drops per minute to a 
remarkable 12L/minute . . . And 
priced sensibly . . . compare 
features with less expensive units 
which are much less rugged, less 
accurate, less dependable. Just 
drop us a note and we'll send 
complete details. 

QBRONWILL 
SCIENTIFIC 

A DIVISION OF WILL SCIENTIFIC, INC. 

277 N. Goodman St., Rochester, N.Y. 14601 
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21-23. Clinical Pathology of the Liver 
and Biliary Tract, mtg., Assoc. of Clinical 
Scientists, Washington, D.C. (R. P. Mac- 
Fate, The Association, 300 N. State St. 
No. 5322, Chicago, 111. 60610) 

22. American Assoc. of Physics Teach- 
ers, Appalachian sec., Wheeling College, 
Wheeling W. Va. (D. C. Martin, Dept. 
of Physics, Marshall Univ., Huntington, 
W. Va. 25701) 

22-27. Muscular Dystrophy Assocs. 
of America, intern. conf., "Exploratory 
Concepts in Muscular Dystrophy and 
Related Disorders," Harriman, N.Y. Mus- 
cular Dystrophy Assocs. of America, 1790 
Broadway, New York 10019) 

23. Research in Medical Education, 
5th annual conf., Assoc. of American 
Medical Colleges, San Francisco, Calif. 
(P. J. Sanazaro, Div. of Education, Assoc. 
of American Medical Colleges, 2530 
Ridge Ave., Evanston, Ill. 60201) 

23-25. Vacuum Microbalance Tech- 
niques, 6th informal conf., Newport 
Beach, Calif. (7500 Jefferson St., Para- 
mount, Calif. 90723) 

23-29. Cancer 9th intern. congr., Tokyo, 
Japan. (Secretariat, Cancer Inst., Nishi- 
sugamo, Toshima-ku, Tokyo) 

24. American Assoc. of Poison Con- 
trol Centers, 9th annual mtg., Chicago, 
Il. (M. S. McIntire, The Association, 
44th and Dewey Ave., Omaha, Nebr. 
68105) 

24-26. Canadian Assoc. for Applied 
Spectroscopy, natl. mtg., Montreal, Que. 
(S. Barabas, Research Center, 240 Hymus 
Blvd., Pointe Claire, Que.) 

24-26. Medical Education, symp., 
Beirut, Lebanon. (B. Thurston, American 
Univ. of Beirut, Beirut) 

24-27. Instrument Soc. of America, 
21st annual conf., New York, N.Y. (ISA, 
530 William Penn PI., Pittsburgh, Pa. 
15219) 

24-27. Oak Ridge Inst. of Nuclear 
Studies, Medical Div., 10th medical symp., 
"Compartments, Pools, and Spaces," Oak 
Ridge, Tenn. (Chairman's Office, Medical 
Division, ORINS, Oak Ridge, Tenn.) 

24-28. Botany, 3rd Mexican congr., Bo- 
tanical Soc. of Mexico, Mexico City. (J. 
Sarukhan K., P.O. Box 19140, Mexico 
19, D.F.) 

24-28. Synthesis and Characteristics of 
Organic Radicals, symp., Mittenwald, West 
Germany. (W. Fritsche, Gesellschaft 
Deutscher Chemiker, Postfach 9075, 6 
Frankfurt am Main) 

24-28. Surgery, Orthopedics, and Trau- 
matology, intern. conf., Budapest, Hun- 
gary. (V. Honig, Ors6agos Traumatological 
Intezet, Mez6 Imre ut 17, Budapest 8) 

25-28. American Assoc. of Blood 
Banks, 19th annual mtg., Los Angeles, 
Calif. (The Association, 30 N. Michigan 
Ave., Chicago, Ill. 60602) 

25-30. Plant Stimulation, symp., Sofia 
Bulgaria. (C. I. Popoff, M. Popoff Inst. 
of Plant Physiology, Bulgarian Acad. of 
Sciences, 2 Latinka str., Sofia 13) 

26-28. Electron Devices, intern. mtg., 
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26-28. Electron Devices, intern. mtg., 
Inst. of Electrical and Electronics Engi- 
neers, electron devices group, Washington, 
D.C. (J. F. Hull, Litton Industries, 960 
Industrial Rd., San Carlos, Calif.) 

26-28. Switching and Automata Theory 
symp., Univ. of California, Berkeley. 
(Engineering Extension, Univ. of Cali- 
fornia, Berkeley) 
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IT'S DONE WITH STEREOZOOM? IT'S DONE WITH STEREOZOOM? 
. .. in the Poultry Husbandry Laboratory of Dr. Ursula K. Abbott, University 
of California, Davis. Here, a micro-surgical technique is being demonstrated 
on a live, 3 /2-day chick embryo by graduate student Robert Craig. Simultane- 
ously, a technician observes through a second StereoZoom Training Micro- 
scope. Thus StereoZoom helps in experimental studies of developmental 
genetics. Makes teaching and learning more effective. 

The bright, sharp three-dimensional imagery of StereoZoom is especially 
useful when working with small structures of low optical density. The con- 
tinuously variable zoom range permits uninterrupted observation of a moving 
object without blackout. The specimen stays in focus even while changing 
magnification. 

This is another of the vital roles played by StereoZoom in bio-research, educa- 
tion, diagnostic and industrial applications. There are 24 different models 
with selected magnification ranges from 31/2 x through 200x, ready to solve 
your problems. You can choose a complete microscope or selected components 
... to do your job right. Get Catalog 31-15 from a qualified Bausch & Lomb 
Laboratory Supply Dealer, or write Bausch & Lomb, 64233 Bausch Street, 
Rochester, New York 14602. 
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FISHER ENDS CONTROVERSY OVER EMISSION 
VS. ATOMIC ABSORPTION WITH NEW, LOW-COST 
MODEL EEL-140 Zinc in a flame at 2000?K has seven light-emitting 
atoms but a thousand million million (1015) light-absorbing atoms. The amount 
of light absorbed is proportional to the concentration of the absorbing element. 
This sensitivity alone demonstrates the superiority of atomic absorption spec- 
trometry over emission methods for trace metal analyses. Consider, too, these 
facts about the new Model EEL-140 Atomic Absorption Spectrophotometer dis- 
tributed by Fisher Scientific. * Simple to operate. * Determinations can be 
made in less than 15 seconds. * 100 determinations an hour of the same 
element are easy, with precision better than 1% of the amount present. o 

Changing to another element can take less than 30 seconds. * Direct reading 
scale. 9 Compact, self-contained. At $2,850, not including hollow cathode 
tubes, the Model EEL-140 costs far less than comparable instruments. This 
brings it within reach of analysts in agriculture, oil refining, quality control, 
mining, geology, clinical chemistry, forensic medicine and industrial toxicology. 
For free Bulletin 14-380, plus data on Atomic Absorption Standards, write 
Fisher Scientific Co., 139 Fisher Building, Pittsburgh, Pa. 15219. J-504 

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

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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NEW BOOKS 

(Continued from page 1234) 

1966. 361 pp. Illus. Paper, $2.50. Reprint, 
1950 edition. 

An Introduction to Fluvial Hydraulics. 
Serge Leliavsky. Dover, New York, 1966. 
269 pp. Illus. Paper, $2. Reprint of ed. 2, 
1959. 

Ionospheric Radio Propagation. Kenneth 
Davies. Dover, New York, 1966. 486 pp. 
Illus. Paper, $2.25. Reprint, 1965 edition. 
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Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (19631 588, by permission 
of the author) 

Anion Exchangers (Bead Form) 
Type Grade Ionic Capacity Bed Volume, Form (meq/g) (mI/g) 
DEAE- 

' 

Sephadex A-25 40-120/ Cl- 3.5 ? 0.5 5-9 
DEAE- . . . . . 
Sephadex A-50 40-120A Cl- 3.5 ?0.5 25-33 

Cation Exchangers (Bead Form) 
Type Grade Ionic Capacity Bed Volumez Form (meq/g) (ml/g) 
CM- 
Sephadex C-25 40-120g Na+ 4.5 ? 0.5 6-10 
CM---._ 
Sephadex C-50 40-120/ Na+ 4.5 ? 0:5 32.40 
SE- 
Sephadex C-25 40-120/ Na* 2.3 ? 0.3 5-9 
SE- 
Sephadex C-50 40-120/ Na* 2.3 ? 0.3 30-38 

1. In Tris-HCt buffer, pH-=8.3, ionic strength=0.05. 
2. In sodium phosphate iuffer, pH-=6. ionic strength=0.06. 

"Visit us at Booth #202, Chemical Exposition" 
For additional technical Information, including 
booklet on Sephadex Ion Exchangers, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N.J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cremazie, 
Suite 412, Montreal 11, P. Q. 

(Inquiries outside U.S.A. or Canada should be directed 
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 

1311 

Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (19631 588, by permission 
of the author) 

Anion Exchangers (Bead Form) 
Type Grade Ionic Capacity Bed Volume, Form (meq/g) (mI/g) 
DEAE- 

' 

Sephadex A-25 40-120/ Cl- 3.5 ? 0.5 5-9 
DEAE- . . . . . 
Sephadex A-50 40-120A Cl- 3.5 ?0.5 25-33 

Cation Exchangers (Bead Form) 
Type Grade Ionic Capacity Bed Volumez Form (meq/g) (ml/g) 
CM- 
Sephadex C-25 40-120g Na+ 4.5 ? 0.5 6-10 
CM---._ 
Sephadex C-50 40-120/ Na+ 4.5 ? 0:5 32.40 
SE- 
Sephadex C-25 40-120/ Na* 2.3 ? 0.3 5-9 
SE- 
Sephadex C-50 40-120/ Na* 2.3 ? 0.3 30-38 

1. In Tris-HCt buffer, pH-=8.3, ionic strength=0.05. 
2. In sodium phosphate iuffer, pH-=6. ionic strength=0.06. 

"Visit us at Booth #202, Chemical Exposition" 
For additional technical Information, including 
booklet on Sephadex Ion Exchangers, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N.J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cremazie, 
Suite 412, Montreal 11, P. Q. 

(Inquiries outside U.S.A. or Canada should be directed 
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 

1311 

L L 
lb.- lb.- 

- - - - 4 
% rl I I_ 

4 
% rl I I_ 

/I /I 

^ ^ 

0 0 

I! I! 



OUTSTANDING TITLES FROM 

E PLENUM PRESS 
UV ATLAS of Organic Compounds 
Produced under the auspices of the Photoelectric Spectrometry Group, Eng- 
land, and the Institut fQr Specktrochemie und Angewandte Spectroskopie 
Dortmund, Germany 
A new system for spectral documentation, identifica- 
tion, and indexing, based on selected spectra of 1000 
reference compounds containing the most important 
organic chromophores. No spectroscopic laboratory can 
afford to be without this valuable reference work. 
Each of the 5 loose-leaf volumes will contain some 200 
spectra, tables, explanatory text, and cumulative 
index. 
5 VOLUMES FALL 1966 PER VOLUME: $27.50 SET: $115.00 
NOT AVAILABLE FROM PLENUM PRESS IN GREAT BRITAIN 

AND COMMONWEALTH COUNTRIES 

A New Series... 

ADVANCES IN BIOENGINEERING AND 
INSTRUMENTATION, Volume 1 
Edited by Fred Alt, Director, Testing Division, Oceanographic 
Instrumentation Center, U.S.N. Oceanographic Office, Washington, D.C. 
The first in a new series of volumes designed as an 
introduction to bioengineering and bioinstrumentation 
for both engineers and researchers in the life sciences. 
This volume includes four papers concentrating on the 
medical applications presently being developed by bio- 
engineers. Future volumes will deal with marine biol- 
ogy, exobiology, agriculture, psychology, and other life 
sciences which are being influenced by engineering. 
CONTENTS: Kinematic and kinetic techniques in biomechanics, R. Contini 
and R. Drillis * The transduction of physiological events, L. A. Geddes ? 

Ultrasound in biology, J. E. Jacobs * Neurological feedback control 
systems, L. .Stark. 
APPROX. 365 PAGES OCTOBER 1966 $17.50 

INTERACTIONS OF MAN AND 
HIS ENVIRONMENT 
PROCEEDINGS OF THE NORTHWESTERN UNIVERSITY CONFERENCE 

Edited by B. H. Jennings, Northwestern University, Evanston, Ill. 

and J. E. Murphy, Manager, Research Services, Borg-Warner Corp. 

Presents a review of the present position of man and 
his environment and outlines the physical and social 
science efforts being made to solve the problems which 
emerge as the environment changes through human 
activity. 
165 PAGES OCTOBER 1966 $9.50 

Announcing a new journal: 

BIOCHEMICAL GENETICS 
Edited by Charles R. Shaw, Biological Research Laboratory 
Hawthorn Center, Michigan 
Associate Editors: Brian McCarthy, Departments of Genetics 

and Microbiology, University of Washington, Seattle, Forbes Robert- 
son, Institutte of Animal Genetics, Edinburgh, Scotland, and Richard 
Tashian, Department of Genetics, University of Michigan 
With a distinguished international panel of advisory editors 
A journal for the reporting of original research in the 
biochemical genetics of diploid organisms. Papers will 
deal with the molecular aspects of genetic variation 
and evolution, gene action, immunogenetics, cell cul- 
ture genetics, and population ecology. Occasional re- 
view articles will be included. Papers on clinical dis- 
orders will be accepted only if they are relevant to 
the topics listed above. 

PLENUM PRESS 
DIVISION OF PLENUM PUBLISHING CORPORATION 

227 West 17th Street, New York, N.Y. 10011 
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If your measurement problem 
is caused bv unrelated activity 

SIGNAL AVERAGING 
CAN BE THE ANSWER 
The Computer of Average Transients has solved 
hundreds of measurement problems where repet- 
itive signals are masked by unrelated back- 
ground activity. As the CAT? sums repeated 
events, random activity tends to average out, es- 
sentially isolating the signal of interest. The re- 
sult: better signal definition and improved 
sensitivity. 
CAT computers are now operating on-line in 
such fields as spectroscopy, seismology, nuclear 
physics, electronics, neurology, ophthalmology 
and electrocardiology. And our new CAT 1000 
offers an even broader range of averaging capa- 
bilities: better resolution, larger memory capac- 
ity, wider frequency response and greater input 
and readout flexibility. 
In the five years since we introduced the first 
practical signal averaging computer, TMC has 
specialized in solving difficult measuring prob- 
lems. For complete details about how the CAT 
can help solve your problem, write to: Technical 
Measurement Corporation, 441 Washington 
Avenue, North Haven, Connecticut 06473. 
* Data courtesy of E. H. Hon, M.D., S. T. Lee, M.D. 

F _ TECHNICAL 
MEASUREMENT 
CORPORATION 

SCIENCE, VOL. 153 
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Information Theory and Esthetic Per- 
ception. Abraham Moles. Translated from 
the French edition (1958) by Joel E. 
Cohen. Univ. of Illinois Press, Urbana, 
1966. 227 pp. Illus. $7.50. 

An Introduction to Personality: A Re- 
search Approach. Donn Byrne. Prentice- 
Hall, Englewood Cliffs, N.J., 1966. 560 
pp. Illus. $7.75. Prentice-Hall Psychology 
Series, edited by Richard S. Lazarus. 

Latin America: A Regional Geography. 
Gilbert J. Butland. Wiley, New York, ed. 
2, 1966. 405 pp. Illus. $5.50. Geogra- 
phies: An Intermediate Series. 

Learning and Human Abilities: Educa- 
tional Psychology. Herbert J. Klausmeier 
and William Goodwin. Harper and Row, 
New York, ed. 2, 1966. 745 pp. Illus. 
$8.95. 

Middle America: Its Lands and Peoples. 
Robert C. West and John P. Augelli. 
Prentice-Hall, Englewood Cliffs, N.J. 
1966. 496 pp. Illus. $11.95. 

Neighbor and Kin: Life in a Tennessee 
Ridge Community. Elmora Messer Mat- 
thews. Vanderbilt Univ. Press, Nashville, 
Tenn., 1966. 208 pp. Illus. $5. 

On Aggression. Konrad Lorenz. Trans- 
lated from the Austrian edition by Mar- 
jorie Kerr Wilson. Harcourt, Brace, and 
World, New York, 1966. 320 pp. Illus. 
$5.75. 

Personality Research: A Book of Read- 
ings. Donn Byrne and Marshall L. Hamil- 
ton, Eds. Prentice-Hall, Englewood Cliffs, 
N.J., 1966. 425 pp. Illus. Paper, $5.50. 
Prentice-Hall Psychology Series, edited 
by Richard S. Lazarus. Thirty-six papers 
on the following topics: Background (5 
papers); Methodology (14 papers); Se- 
lected Examples of Personality Research 
(16 papers); and Integration of Personality 
Variables (1 paper). 

Political Geography. Paul Buckholts. 
Ronald, New York, 1966. 542 pp. Illus. 
$9. 

Population Dilemma in Latin America. 
J. Mayone Stycos and Jorge Arias, Eds. 
Potomac Books, Washington, D.C., 1966. 
263 pp. Illus. Paper, $2.45; cloth, $3.95. 
Ten papers. 

Poverty: American Style. Herman P. 
Miller, Ed. Wadsworth, Belmont, Calif., 
1966. 318 pp. Paper, $3.95. Forty-one 
papers on the following topics; Historical 
Perspectives (8 papers); Perspectives from 
Four Disciplines (4 papers); Counting Up 
the Poor (5 papers); How the Poor Get 
Along (7 papers); Conventional Programs 
to Combat Poverty (5 papers); The Great 
Society's Program: Breaking the Chain 
(6 papers); and Other Solutions: A Peek 
into the Poverty Toolbag (6 papers). 

Psychological Stress and the Coping 
Process. Richard S. Lazarus. McGraw-Hill, 
New York, 1966. 480 pp. Illus. $12.50. 

Psychology. Wilbert James McKeachie 
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an Asian Case Study. Norman Jacobs. 
Praeger, New York, 1966. 549 pp. $17.50. 

Student Culture: Social Structure and 
Continuity in a Liberal Arts College. Wal- 
ter L. Wallace. Aldine, Chicago, 1966. 
258 pp. Illus. $7.50. National Opinion 
Research Center Monographs in Social 
Research Series. 

Today's Information for Tomorrow's 
Products: An Operations Research Ap- 
proach. George K. Chacko. Thompson, 
Washington, D.C., 1966. 239 pp. Illus. 
$11. 

Transport and the Economic Integra- 
tion of South America. Robert T. Brown. 
Brookings Institution, Washington, D.C. 
1966. 302 pp. Illus. $6. 

Volunteers for Peace: The First Group 
of Peace Corps Volunteers in a Rural 
Community Development Program in Co- 
lombia, South America. Morris I. Stein. 
Wiley, New York, 1966. 272 pp. Illus. 
$7.95. 

Women in the Soviet Economy: Their 
Role in Economic, Scientific, and Techni- 
cal Development. Norton T. Dodge. Johns 
Hopkins Press, Baltimore, 1966. 351 pp. 
Illus. $10. 

Yearbook of Physical Anthropology 
1964. Santiago Genoves T., Sheilagh T. 
Brooks, and Gabriel W. Lasker, Eds. Pub- 
lished for The American Association of 
Physical Anthropologists. Instituto de 
Investigaciones Historicas, Universidad 
Nacional Autonoma de Mexico and In- 
stituto Nacional de Antropologia e His- 
toria, Mexico, D.F., 1966 (order from 
Instituto Nacional de Antropologia e His- 
toria, Cordoba 45, Mexico 7, D.F.). 296 
pp. Illus. Paper, $4.50. Yearbook Series, 
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Zulu Tribe in Transition: The Mak- 
hanya of Southern Natal. D. H. Reader. 
Humanities Press, New York, 1966. 373 
pp. Illus. $7.50. 
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Hydraulic and Pneumatic Power and 
Control: Design, Performance, Applica- 
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Hill, New York, 1966. 348 pp. Illus. 
$12. Based on articles from Product En- 
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Initiation aux Mecanismes Reactionnels 
en Chimie Organique. P. Sykes. Dunod, 
Paris, 1966. 276 pp. Illus. Paper, F. 28. 

Instrument and Chemical Analysis 
Aspects of Electron Microanalysis and 
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$15. Progress in Nuclear Energy, Series 
9, Analytical Chemistry, vol. 5. 

An Introduction to Crystal Chemistry. 
R. C. Evans. Cambridge Univ. Press, New 
York. ed. 2, 1966. 422 pp. Illus. Paper, 
$2.95; cloth, $9.50. 
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Illus. $8.95. 
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Addison-Wesley, Reading, Mass., 1966. 
791 pp. Illus. $12.50. 
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analysis systems" by Robert Clark and 
W. F. Miller; "Programming for the 
PEPR system" by P. L. Bastien, T. L. 
Watts, R. K. Yamamoto, M. Alston, A. H. 
Rosenfeld, F. T. Solmitz, and H. D. Taft; 
"A system for the analysis of bubble 
chamber film based upon the scanning 
and measuring projector (SMP)" by Rob- 
ert I. Hulsizer, John H. Munson, and 
James N. Snyder; and "A softward ap- 
proach to the automatic scanning of dig- 
itized bubble chamber photographs" by 
Robert B. Marr and George Rabinowitz. 

Modern Quantum Chemistry. Istanbul 
Lectures. vol. 3, Action of Light and Or- 
ganic Ciystals. Oktay Sinanoglu, Ed. Aca- 
demic Press, New York, 1965. 341 pp. 
Illus. $12. Thirteen papers contributed 
by A. T. Amos, A. T. Armstrong, L. 
Azarraga, T. Azumi, Th. F6rster, Joshua 
Jortner, J. Koutecky, Wolfgang Liptay, 
S. P. McGlynn, C. Mavroyannis, Albert 
Moscowitz, L. J. Oosterhoff, J. Paldus, 
Alberte Pullman, Stuart A. Rice, W. Sie- 
brand, Robert Silbey, F. J. Smith, F. Wat- 
son, and Andrzej Witkowski. 

Modern University Algebra. Marvin 
Marcus and Henryk Minc. Macmillan, 
New York, 1966. 256 pp. Illus. $6.95. 

Molecular Aspects of Symmetry. Robin 
M. Hochstrasser. Benjamin, New York, 
1966. 369 pp. Illus. $14.75. 

The Molecular Orbital Theory of Con- 
jugated Systems. Lionel Salem. Benjamin, 
New York, 1966. 592 pp. Illus. $19.75. 

The Monte Carlo Method: The Method 
of Statistical Trials. N. P. Buslenko, D. 1. 
Golenko, Yu. A. Shreider, I. M. Sobol, 
and V. G. Sragovich. Yu. A. Shreider, 
Ed. Translated from the Russian edition 
(Moscow, 1962) by G. J. Tee. D. M. 
Parkyn, Translation Ed. Pergamon, New 
York, 1966. 393 pp. Illus. $12.50. Inter- 
national Series of Monographs in Pure 
and Applied Mathemtaics, vol. 87. 

Number Systems of Analysis. G. Cuth- 
bert Webber. Addison-Wesley, Reading, 
Mass., 1966. 223 pp. Illus. Addison- 
Wesley Series in Mathematics. $7.95. 

Numerical Solution of Initial Value 
Problems. F. Ceschino and J. Kuntzmann. 
Translated from the French edition (Paris, 
1963) by D. Boyanovitch. Prentice-Hall, 
Englewood Cliffs, N.J., 1966. 336 pp. 
Illus. $14. 

Operator Methods in Ligand Field 
Theory. Hiroshi Watanabe. Prentice-Hall, 
Englewood Cliffs, N.J., 1966. 205 pp. 
Illus. Prentice-Hall International Series in 
Chemistry. $9.50. 

Ordinary Differential Equations. I. G. 
Petrovski. Translated from the fifth Rus- 
sian edition (Moscow, 1964) by Richard 
A. Silverman. Prentice-Hall, Englewood 
Cliffs, N.J., 1966. 244 pp. Illus. $10.60. 
Selected Russian Publications in the 
Mathematical Sciences. 

Organic Chemistry. Harold Hart and 
Robert D. Schuetz. Houghton Mifflin, Bos- 
ton, ed. 3, 1966. 365 pp. Illus. $7.75. 

Paleotemperature Analysis. Robert 
Bowen. Elsevier, New York, 1966. 275 
pp. Illus. $16.50. Methods in Geochemis- 
try and Geophysics, vol. 2. 
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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..l 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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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 
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New AAAS Symposium Volume 

ENVIRONMENTAL VARIABLES 
IN ORAL DISEASE 

Editors, Seymour J. Kreshover and F. J. McClure, 
328 pp., illus., bibliography index, 1966. Price: 
$8.75. AAAS members' cash orders: $7.75. 

Recent research on the role of environmental 
factors in oral disease is reported in this collection 
of papers from a symposium held at the AAAS 
meeting in Montreal, December 1964. 

Twenty-four distinguished scientists present 
their findings in 17 chapters under four general 
headings: 
Geographical and clinical consideration. 
Nutrition and dental caries. 

Experimental considerations in oral soft tissue 
lesions. 

Prenatally induced oral anomalies. 

AMERICAN ASSOCIATION 
FOR THE 

ADVANCEMENT OF SCIENCE 
1515 Massachusetts Ave., N.W. 

Washington, D.C. 20005 

Klett Summerson 

Photoelectric Colorimeter 

Test Tube 
Model 

KLETT COLONY MARKER and TALLY 

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

Aii7/eCtt MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 

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 PIYSIOGRAPH, 
or most oscilloscopes and graphic recorders. See 
receiver and 3 transmitters pictured above. 
E & M Instrument Co., Inc., 6030 England St., Houston, 
Texas 77021 
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New York, 1966. 382 pp. Illus. $15. 
Journal of Polymer Science, No. 12, pt. C, 
Polymer Symposia. Thirteen papers dedi- 
cated to Herman F. Mark on the occasion 
of his 70th birthday. 

Physics of the Solar Corona. I. S. 
Shklovskii. Translated from the second 
Russian edition (Moscow, 1962) by Louis 
Anderson Fenn. A. Beer, Translation Ed. 
Addison-Wesley, Reading, Mass., 1966. 
485 pp. Illus. $16.75. 

Postepy Chemii. Zbior artykulow. Panst- 
wowe Wydawnictwo Naukowe, Warsaw, 
1966. 270 pp. Illus. Paper. 

Practical Experimental Metallurgy. 
G. Eurof Davies. Elsevier, New York, 
1966. 185 pp. Illus. $7. 

The Programming Language LISP: Its 
Operation and Applications. Edmund C. 
Berkeley and Daniel G. Bobrow, Eds. 
M.I.T. Press, Cambridge, Mass., 1966. 392 
pp. Illus. Paper, $5. Nineteen papers. 

Progress in Aeronautical Sciences. vol. 7, 
D. Kuchemann, Ed. Pergamon, New York, 
1966. 228 pp. Illus. $13.50. Seven papers: 
"On the rolling-up of the conical vortex 
sheet above a delta wing" by M. Roy; 
"Vortex sheets rolling-up along leading- 
edges of delta wings" by R. Legendre; 
"Theoretical work on the formation of 
vortex sheets" by J. H. B. Smith; "The 
structure of concentrated vortex cores" 
by M. G. Hall; "Boundary layers and 
their interactions in rotating flows" by 
N. Rott and W. S. Lewellen; "Geophysical 
vortices" by B. R. Morton; and "On un- 
steady flows and transient motions" by 
R. Wille. 

Progress in Nuclear Energy. Series 9, 
Analytical Chemistry. vol. 4, pt. 3, Use 
of Neutron Generators in Activation 
Analysis. J. E. Strain, H. A. Elion, and 
D. C. Stewart. Pergamon, New York, 1966. 
24 pp. Illus. Paper, $1.75. 

Propellant Chemistry. Stanley F. Sarner. 
Reinhold, New York, 1966. 427 pp. Illus. 
$20. 

Quantum Mechanics. vol. 1, Fundamnen- 
tals. Kurt Gottfried. Benjamin, New York, 
1966. 512 pp. Illus. $13.50. 

Radiation Gas Dynamics. Shih-- Pai. 
Springer-Verlag, New York, 1966. 237 pp. 
Illus. $12.80. 

Radio Remote-Control and Telemetry 
and their Application to Missiles. Jean 
Marcus. Translated from the French edi- 
tion by P. W. Hawkes. Pergamon, New 
York, 1966. 270 pp. Illus. $11.50. 

Rational Mechanics. C. W. Kilmister 
and J. E. Reeve. Elsevier, New York, 
1966. 366 pp. Illus. $9.75. 

Significance of Tests and Properties of 
Concrete and Concrete-Making Materials. 
American Soc. for Testing and Materials, 
Philadelphia, 1966. 577 pp. Illus. $12; 
members, $8.40. A revision and expansion 
of the report on Significance of Tests and 
Properties of Concrete and Concrete Ag- 
gregates (1956). 

Silicate Science. vol. 3, Dry Silicate 
Systems. Wilhelm Eitel. Academic Press, 
New York, 1965. 567 pp. Illus. $22. 

The Slowing Down and Thermalization 
of Neutrons. M. M. R. Williams. North- 

New York, 1966. 382 pp. Illus. $15. 
Journal of Polymer Science, No. 12, pt. C, 
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cated to Herman F. Mark on the occasion 
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Physics of the Solar Corona. I. S. 
Shklovskii. Translated from the second 
Russian edition (Moscow, 1962) by Louis 
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Addison-Wesley, Reading, Mass., 1966. 
485 pp. Illus. $16.75. 
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Practical Experimental Metallurgy. 
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Operation and Applications. Edmund C. 
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M.I.T. Press, Cambridge, Mass., 1966. 392 
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1966. 228 pp. Illus. $13.50. Seven papers: 
"On the rolling-up of the conical vortex 
sheet above a delta wing" by M. Roy; 
"Vortex sheets rolling-up along leading- 
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"Theoretical work on the formation of 
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$16.50. Four papers: "Energy loss and 
range of energetic neutral atoms in solids" 
by D. K. Nichols and V. A. J. van 
Lint; "The fundamental optical spectra 
of solids" by J. C. Phillips; "Crystal sym- 
metry, group theory, and band structure 
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"Theoretical and experimental aspects of 
the effects of point defects and disorder 
on the vibrations of crystals-l" by A. A. 
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4I/4" REFLECTOR TELESCOPE-Up to 270 Power 
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SUPERB 6" REFLECTOR TELESCOPE! 
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Du PONT PLASTIC LIGHT GUIDE KIT 

First Time Available Anywhere 
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Stock No. 70,885-W (Kit) ---_ ----__-- ___-___-__________________$10.00 Ppd. 
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* X. - ~Bargains Galore! Hours of Fun! Only $5 
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Stock No. 70,342-W- ----- __ __-----_-_----_$5.50 Postpaid 
DeLuxe Chest-Everything in Chest above pluls exciting additional 

itenms for mnore advanced experiments. 
Stock No. 70,343-W -....__---------- _--_- $10.50 Postpaid 

Order by Stock No.-Check, M.O. or Open Account- 
Money-Back Guarantee. Be Sure to Use Zip Code. 

Minimum Order on Open Account-$10.00. 

FREE! GIANT 148-PAGE CATALOG "W" 
Completely new, 1966 edition. 148 easy-to-read pages packed 
with 100's of industrial on-the-job helps . . . quality control 
aids. Many war surplus bargains. Imported instrumentsl Lenses, 
Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes, 
Binoculars, etc. For industry, research labs, hobbyists, experi- 
menters. Write for free Catalog "W". Please include your Zip Code. 
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bles for unlimited service under the most 
exacting conditions. An exclusive process 
developed by Coors provides a porous disc, 
formed into the crucible wall, that will not 
crack or drop out during use at room or 
elevated temperatures. The disc will not dis- 
integrate when subjected to acids (except 
HF) or moderate alkali solutions. When these 
Coors crucibles are ignited even to extreme- 
ly high temperatures, the porous disc will 
not crack, nor will the pore size be altered. 
Carefully controlled pore sizes are available 
in three ranges: (1) for bacterial separation 
and (2) fine filtering and (3) coarse pre- 
cipitates. The crucibles are easily cleaned 
and readied for re-use. The same filtering 
disc may be ordered in the Coors Emich 
micro-filter stick for immersion filtration. 
Write for Bulletin No. 548. Coors Porous 
Bottom crucibles are immediately available 
through your nearest laboratory supply dealer. 
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American public today. A major 
question at issue is whether or not 
an extensive shelter building pro- 
gram will diminish or increase the 
possibility of a catastrophic nuclear 
war. 

Scientists who have studied prob- 
lems related to modern warfare and 
passive civil defense systems report 
their findings on these subjects. 
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