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Performance

inversely

0 price.

No need to restrict your applications when using X-Y
recorders. The new Hewlett-Packard 7035B (8Y2"x11”)
and the 7005B (11”x 17”) X-Y Recorders offer you
dynamic performance better than ever before on low-cost
recorders. Now applications are extended to microwave
sweep testing with the same reliability and performance.

These recorders have high input impedance, floating,
guarded input and 0.2% accuracy at full scale. Sensitivity
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roportional

The prices
arevery low.

from 1 mv/inch to 10 V/inch. No interaction between
channels, with independent servo system for each axis,
and the exclusive AUTOGRIP paper holddown reduces
maintenance to occasional wiping of the surface. Bench or
rack-mount. Price: 7035B, $945; 7005B, $1195.

For more information call your local HP field engineer or
write Hewlett-Packard, Palo Alto, Calif. 94304; Europe:
54 Route des Acacias, Geneva.
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For automated thermal microscopy, just add
the new Mettler FP-2 to your microscope

The Mettler FP-2 is an automati-
cally controlled microfurnace and
digital indicator for use with stand-
ard laboratory microscopes in ther-
mal microscopy. By greatly increas-
ing precision, convenience and tem-
perature control, the system makes
the time-honored technique a highly
reproducible research and analyti-
cal method.

The system makes it easy to- carry
out studies which were considered
difficult, and makes possible many
studies which formerly were impos-
sible. It enables the investigator to
maintain precise control of sample
temperature and to automatically re-
cord experimental data without ever
looking away from the sample itself.

The instrument operates over the
range of —20° to +300°C, tem-
peratures suitable for study of fusion
phenomena of virtually all organic
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POLYMORPHISM CONTACT THERMAL ANALYSIS

compounds and most inorganics.The

system gives the researcher com-
plete control over his sample tem-
perature - increasing at a linear rate,
decreasing, or holding at any single
temperature. Three heating rates are
provided: 10°C/minute for orienta-
tion tests, 1°C/minute for routine
tests, and 0.2°C/minute for precision
measurements to +0.1°C.

The temperature control system of
the Mettler FP-2 combines an elec-
tronically regulated temperature pro-

14 JUNE 1968

Mettler FP-2 is usable with any standard laboratory microscope

gram, a platinum Tresistance ther-
mometer, a low-mass sample cham-
ber for mounting on the microscope
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Schematic of sample chamber

and a remote pushbutton controller
for increasing, decreasing, or main-
taining the sample temperature at
a specific value.

The remote pushbutton controller
enables the operator to record the
exact temperatures at which any
three thermal events occur - begin-
ning of melt, end of melt, phase
change, or any of several conditions
in the crystallization process. Results
are displayed automatically on the
digital indicator panel.

Digital readout of analytical data

At no time during critical phase
changes is the system operator re-
quired to divert his attention from
the sample. He can hold the sample
in isothermal condition, raise or
lower the sample temperature with-
out ever taking his eyes from the

Data recorded by pushbutton controller

microscope. In addition, the digital
indicator continuously displays the
sample temperature, making it ‘'un-
necessary for the tedious and con-
tinuous observation of the sample
during preliminary sample heating.

The Mettler FP-2 maintains control
of sample temperature with preci-
sion to =0.1°C. lts temperature pro-
gram is both lag-free and surge-free,
providing the strictly linear temper-
ature advance that is essential for
reproducible results.

Request your copy of the new
Mettler FP-2 product bulletin and
an applications booklet on thermal
microscopy. Write Mettler Instru-
ment Corporation, 20 Nassau Street,
Princeton, New Jersey 08540.

—Memler ®
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Grain elevators at Granum, Alberta,
Canada. In 1881 the first rectangular
elevator in western Canada was con-
structed at Gretna, Manitoba. Grain
elevators had previously been round
in shape. Because the rectangular
shape was easier to build, this style
prevailed, and soon elevators were be-
ing built in much the same fashion
throughout Canada. See review of
Canada Builds, page 1212. [National



small...

self powered...
easy to operate...

TEXTRONY

new Tektronix
Type 410 physiological monitor

m Battery or AC powered

m Clear displays of ECG, EEG or related waveforms on
5-inch screen

m Audible heartbeat monitor with automatic alarm

m Direct-reading heart rate scale

The new Type 410 Physiological Monitor is a small, self-
powered, portable instrument specially designed to monitor
physiological signals in the operating room. Clear displays of
ECG, EEG and other related waveforms can be viewed easily
on its 5-inch (8 x 10 cm) screen.

Triggered sweep in the ECG mode always positions a QRS
complex at the start of each sweep. This feature permits direct
reading of the patient's heart rate on a scale scribed at the
top of the viewing area. Heart rate can be determined at a
glance by reading the number above the peak of the second
QRS complex. (Photo shows 78 beats/min.) The Type 410
provides an audible tone at each heartbeat, with an automatic
alarm if the ECG signal ceases. The alarm starts within 4
seconds after loss of signal. The sound level is adjustable
and an earphone jack is provided for private listening.

4
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Six clearly-marked controls are provided for easy operation of
the Type 410. The INPUT SELECTOR determines the display
mode (EEG, ECG or AUX input). THE SWEEP SPEED con-
trol turns the instrument on, permits selection of 25, 50 or
100 mm/s sweeps, and also serves as a BATTERY CHECK
switch. The ECG Lead Selector provides selection of I, Il,
111, aVg, aV, aVg, and V leads. The remaining 3 controls ad-
just vertical position, vertical size and sound level.

The solid-state Type 410 is 53" high, 9)4" wide and 125"
long, including carrying handle. It weighs 124 pounds, in-
cluding batteries. The Type 410 “warms up" and is ready for
use in less than 10 seconds. It can be operated continuously
from self-contained batteries for up to 12 hours, providing
isolation from power-line ground which minimizes conducted
(ground loop) trace interference. AC operation and battery
recharging is accomplished by simply plugging the instru-
ment into an AC outlet. A six-pin output connector permits
driving of external amplifiers or recorders.
Type 410 Physiological Monitor with Accessories . . . . . .
U.S. Sales Price FOB Beaverton, Oregon

For a demonstration or a complete brochure, contact your nearby Tektranix
Field Engineer or write: Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005.

... part of the Tektronix commitment

to continuing customer service

|9
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In hope of doing each other some good

What can you lose?

To test how much good we can do each other—

Yours may be one of the many, many laboratories that now
do their elemental analyses by atomic absorption. The work
requires standardized organic compounds of the various ele-
ments for use in nonaqueous solution, accompanied by
reliable documentation. Sounds expensive, but is less so now

that we have entered the picture with standards for Ag, Al,
B, Ba, Ca, Cd, Co, Cr, Cu, Fe, Li, Mg, Mn, Na, Ni, P, Pb,
Sr, V, and Zn.

One way to strengthen our hope of doing each other some
good would be to send for the details about atomic absorption

standards to Distillation Products Industries, Rochester, N.Y,
14603 (Division of Eastman Kodak Company).

Activated sludge, a fascinating subject

We take water from Lake Ontario and put it back in the
Genesee River after we are through with it. Right now we
are building a $6.5 million plant further to improve the
quality of the discharge. We are going to give the water back
sparkling clear and fit for trout. Biggest voluntary project of
private industry in support of the state’s pure water program,
says the Governor.

e If the factory were closed, the benefits of the light-
sensitive materials made there forgotten, and the people sent
far away, the quality of the water in the Genesee River would
further improve. There is a better way.

¢ Distillation purifies water the most. Some day nuclear
energy may be cheap enough to distill half a billion gallons
of water a day. But the heat evolved might change the cli-
mate. Too bold for now.

¢ Passing through artificial membranes also does a good
job. Plant to do it might run a few hundred times the cost of
any other purification plant on earth. Imprudent.

. e Better at the job than any pas-
Nl sive artificial membrane is the natural

: one that separates the outside world

from the active and incredibly effi-
cient and adaptable chemical plant in-
side a bacterium. Nobody knows how

to build such a plant nor is there any need to. Underfoot
everywhere and awaiting the chance to flourish are abun-
dant prototypes in whatever design is required to disassemble
any compound presented, including phenol and other “ger-

micides.” Poison for one nurtures another.

¢ The public (including millions of healthy, satisfied own-
ers of septic tanks) equates all bacteria with disease, failing
to understand what a mess there would be if they were all
wiped out forever.

Members of the team on a certain day

* Bacteria serve as food for organisms of more complex
form, which are eaten in turn by other forms, and so up a
chain. All are so small that one sees with the naked eye only
brown broth, an abomination almost by definition. Yeasts
and other fungal cells may also be present to compete with
the bacteria for the nutrients we wish to get rid of. Except
for certain bacteria at the bottom of the chain, all the orga-
nisms need oxygen. Supply that in abundance and life is lived
in the tank at high pitch. Thus are wastes burned off biologi-
cally. Steps are taken to make sure the organisms remain
behind when the cleansed water leaves.

¢ The chain of life that cleanses streams was working
long before vertebrates and factories evolved. Engineers just
make the process more efficient.

¢ Activated sludge systems like the one we are building
are designed and operated by engineers who wish the biol-
ogists would get interested and clear up the mysteries of the
day-to-day and hour-to-hour population changes in the tank.
Predictability and clear, firm specifications are wanted.

¢ Biologists are well aware that many mysteries are there
to be unraveled, but it’s hard to establish a scientific position
on a foundation of factory effluvia.

¢ Our management has committed us to share happlly
any technology we develop as the plant progresses.

Counting on the coach

Yes, it is true that in the use of super 8 movies for instruction
and analysis, athletic coaches are a major influence.

No, we might not have yet marketed the new Kobpak
ExTAaGRAPHIC MFS-8 Projector were it not for them. Coaches
enjoy wide support. They will buy this projector.

It can stop by itself at any marked frames on a reel up to
400 feet long, without noticeable change in focus or bright-
ness while a still picture, lettered question, or statement is
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being shown. Press a button on the remote control and movie
projection resumes—6 or 18 frames/sec, forward or back-
ward—until the next marked frame. Single-frame operation
is possible so that you could in effect carry 28,800 slides in
your pocket. More practical applications are conceivable.

Non-athletic education, training, and motion study endeavors
can benefit as well. If you think you see how, ask Eastman Kodak

Company, Motion Picture and Education Division, Rochester,
N.Y. 14650, where to see a demonstration.

EASTMAN KODAK COMPANY An equal-opportunity employer
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Recent AAAS Symposium Volumes

#87. Formulation of Research Policies

1967. 218 pages. Editors: Lawrence W. Bass and Bruce
S. Old. Collected papers from a Gordon Research Con-
ference held in Santa Barbara, California, in 1966. Goals,
accomplishments—and weaknesses—of past and present
science policies of nations, government agencies, individ-
ual industries, and international organizations are given
expert and candid appraisal in this work—the record of
an exciting conference.

Price: $7.75. AAAS Member's Cash Price: $6.75.

#86, Ground Level Climatology
1967. 408 pages. Editor: Robert H. Shaw. Relation of
climate to the distribution and abundance of plants and
animals; the effects of weather modification on physical
processes within the microclimate; and the effects of
moisture, temperature, and energy balance on physio-
logical functions.
Price: $12.50. AAAS Member’s Cash Price: $10.50

#85. Agriculture and the Quality of Our Environment
1967. 480 pages. Editor: N. C. Brady. Damage resulting
from air pollutants; extent and conmsequences to agri-
culture of salt buildup in soils and water; dangers from
radionuclide contamination of soil, water, and air. Ex-
tent of pesticide buildup in soil and water and of means
to minimize potential hazards from pesticide use; silta-
tion of reservoirs and streams and their nutrient
enrichment; disposal of animal wastes.
Price: $13.50. AAAS Member's Cash Price: $11.50.

#384. Molecular Mechanisms of Temperature Adaptation
1967. 398 pages. Editor: C. Ladd Prosser. A collection
of papers on the general physiology of temperature
adaptation in cold-blooded animals, plants, and micro-
organisms.

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

#83. Estuaries

1967. 776 pages. Editor: George H. Lauff. The first
comprehensive collection of scientific papers covering
the comparatively new field of estuarine research. “FEs-
tuaries is recommended; it is likely to be the reference
compendium on the subject for many years to come.”
(Geotimes, May-June 1968)

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

#82. Civil Defense
1966. 154 pages, paper. Editor: Henry Eyring. Scientists
report their findings on problems related to modern
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 and 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 Member'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.

#72. Spermatozoan Motility
1962. 322 pages, 113 illustrations. Editor: David W.
Bishop.
Price: $7.50. AAAS Member's Cash Price: $6.50.

_ _ #67. Oceanography
1961; 4th printing, 1966. 665 pages, 146 illustrations.
Editor: Mary Sears.

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

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, Folkestone, Kent, England
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The surface within the surface

The smoothest surface has a subvisible structure. With conven-
tional microscopy this structure, if not entirely invisible, still lacks
definitive clarity. Differential-interference microscopy, however

translates the peaks and valleys of this micro-topography into
clearly discernible differences of color and brightness.

Until now, the practical value of differential-interference ob-
servation was limited to the study of flat surfaces. The new Nikon
Type R Differential-Interference Attachment extends this tech-
nique to the study of all opaque surfaces, curved as well as flat

It permits inspection of spherical and cylindrical sur-
faces, such as steel balls, bearings, pistons and piston
walls. It permits the observation of crystal growth on
emi-conductor wafers, and reveals the otherwise im-

eptible variations in IC coating. The applications
> almost unlimited. the condenser of
Nikon attachment is used at full aperture, the

The Nikon unit deriy
the Savart polariscope principle: a single light ray
a dual quartz plate into two rays having parallel wave
Interference patterns are produced by the different distances o
trave eated by the sur and valleys

ealing the
as differences in color or brightness. Th

ese color differences
can also serve as useable measurement information by referring
to the standard Newton Color Scale.
So highly regarded is the contribution of the Nikon Type R
Differential-Interference Attachmen
odern technology, > of the recipients
coveted IR-100 citation awarded to the 100 mc
portant advances in applied research during
The Nikon Type R attachment may be us
Nikon microscope. For complete details
Inc. Instrument Division, Garden City, N
Subsidiary of Ehrenreich Photo-Optical Indus

(In Canada: Anglophoto Ltd. Instrument Div

m




J. T. Baker's new
stlica gel for TLC-

color it
Superior

Try a free sample and see for yourself

Our research and development group has done it again. This time it’s
products for TLC. They’ve come up with a silica gel that shows superior
properties in many important thin-layer chromatographic separations (in-
cluding terpenes and organic acids).

To make it easy for you, this product is offered in three forms: as a base
gel...with a calcium sulfate binder...or formulated with the binder and a
phosphor to fluoresce at two different wavelengths
(254 and 366 millimicrons). This last one is impor-
tant because it means you don’t have to change
lamps. Further, the phosphor is not affected by de-
tecting reagents and does not interfere with the
separation.

But when one of Baker’s R & D teams gets going,
we're hard to stop. So, Baker can also offer you in
TLC grades a special alumina...a new microcrystal-
line cellulose...calcium sulfate hemihydrate...and a
fluorescent indicator.

We do, of course, say these gels are superior. But
action speaks louder " than words. So the action we
want you to take is to request a 25-gram sample of
the new gel with the binder. That’s enough for the
preparation of five 20 by 20 cm. plates.

You can get these gels fast from your J. T. Baker distributor because
they’re domestically produced —they don’t come halfway around the world.
For your sample and data sheets describing Baker’s new products for
TLC, contact your Baker distributor. Or write: J. T. Baker Chemical Co.,
Phillipsburg, N. J. 08865.

J-T. Baker...always innovating for the laboratory

with ‘Baker Analyzed’ reagents, organic chemicals and specialty gases @
(]
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SR  ChromAR Sheet “

ROLL OUT
' NEW KIND OF
TLC PERFORMANCE |

You're looking at new, ready-to-use Mallinckrodt ChromAR® chromatographic

sheet. It gives you unsurpassed resolution in half the development time. Has up to four
times the capacity of a 250 micron silicic acid plate. Develops twice as fast as plates,
with equal resolution. Requires no preparation. Offers improved performance over plates,
paper, small columns and thin layer electrophoretic media.

Just cut any size or shape from the continuous roll, and put ChromAR Sheet* to work

in your present applications. Use it with all TLC solvents and visualization methods,
including UV and charring. Recover samples by snipping them out — no scraping. Or gather
samples from descending chromatograms (beats packing columns).

What is it? ChromAR Sheet is pure, uniform Mallinckrodt SilicAR® sorbent, with
white phosphor, in an inert glass matrix. No binder, backing or organic matter —
the entire sheet is a sorbent. Ask for 500 micron ChromAR Sheet (Code 2182)
for standard analytical work and 1000 micron (Code 2179) for preparative
work. Cut out the coupon and give it a try.

Mallinckrodt

MALLINCKRODT CHEMICAL WORKS
St. Louis ¢ New York e Los Angeles

SEND FOR FREE SAMPLE

Mallinckrodt Chemical Works
Laboratory Products Department
2nd and Mallinckrodt Streets
St. Louis, Missouri 63160

NAME

COMPANY

ADDRESS

CITY

STATE ZIP

*Patent applied for
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t You can use all these microscope
IICI en I [} techniques, and many others, with

the versatile Leitz ORTHOLUX®,

- B the flexible research microscope
ransml e Ig . for the research scientist.

Bright.field.
ark-field. PLENe
Polarized light. et ..
Fluorescence. |
Interference microscopy.

Phase contrast.
Photomicrography.
Microscope-Photometry.

stage microscopy.
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE
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SCIENCE

Damage to Graduate Education

In this year of budget slashes there is growing distress over the cur-
tailment of important research activities. The losses will be serious, but
more serious will be the disruptions in graduate education.

Some research will be delayed or postponed. Some will be stopped
short of completion, thus hope of socially useful or scientifically valuable
returns on the money and effort already spent will be cut off. We have
had big swings in federal financing before, and by now should have
learned that they are wasteful. Only last year the number of new fellow-
ship and traineeship awards from federal funds was suddenly reduced
by 30 percent. In 1957, funds for the Air Force Office of Scientific Re-
search were cut 50 percent. Some work had to be stopped in mid-course,
and many people spent much time attempting to minimize the damage.
One point that surely should be driven home in all official considerations
of the current budget reductions is that sudden changes are costly. The
same number of dollars, if spread more evenly through time, would
accomplish more than can be achieved by boom-and-bust fluctuations.

Yet financial retrenchment now seems necessary. An unbalanced
budget, expensive foreign commitments, and the threat of inflation re-
quire a tax increase. Congress requires an accompanying reduction in
expenditures. Some of the reduction will come from funds that other-
wise would be available for science and higher education. In the present
situation we cannot claim that all research studies must have top priority
and immediate attention. Some of the losses can be made up later, and
some must be accepted as a consequence of the need to devote available
funds to other purposes.

More serious and more difficult to make up later will be the losses in
graduate education. More than three-fourths of the research assistants in
colleges and universities are paid from federal sources; cuts in research
funds will reduce the number of research assistants who can be em-
ployed. More than a third of all graduate fellowships are provided by
federal agencies; fellowship funds will also be cut. (Pending reassessment
of its resources and obligations, the Department of Health, Education,
and Welfare has stopped making new fellowship and traineeship awards.)
The discriminatory shortsightedness of current Selective Service policies
adds to the difficulties. We must expect a sharp drop in the number of
graduate students and, a few years hence, a decrease in the number of
earned doctorates. A totally unwarranted portion of the immediate
burden of the nation’s problems will fall on a small group of the ablest
young men and women in the country, and for years to come the nation
as a whole will pay the price for letting that happen.

There will be some compensatory increase in graduate enrollment
later, but experience of World Wars I and II indicates that a sharp drop
in doctoral degrees is not compensated for by higher numbers later. In
the most rigorous fields, in which one part or level builds most directly
on preceding parts, it is very difficult for a student to return to graduate
studies after a hiatus of 2 or 3 years. Physics is likely to suffer a greater
relative loss than any other field.

Final congressional action on most appropriations bills is still in the
future, and many agency decisions on how to allocate their reduced
funds are yet to be made. But it is clear that substantial reductions must
be planned for. In deciding how the reduced amounts can best be used,
one important criterion will be the extent to which the adverse effects on
graduate education can be minimized.—MiLToN HARRIS, Chairman of
the Board of Directors, American Chemical Society, and DAEL WOLFLE



Report from

BELL
LABORATORIES

Spheres of ceramic powder, precisely formed, intimatelﬂy mixed, and homogeneous

—product of a new freeze-dry process devised at Bell Telephone Laboratories. A

common pin indicates approximate size.
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Experimental setup for freezing
mixed salt solutions, a step in the
new technique. Inert gas forces
droplets of solution from flask
through the nozzle into a chilled
liquid such as hexane, with which
water does not mix. Stirrer and
dry ice-acetone bath keep liquid
at uniform temperature. Salt
solution is immediately frozen
and falls to bottom as tiny
spheres of “ice.”

X-ray diffraction patterns of a
magnesium aluminate, demon-
strating the homogeneity pos-
sible with Bell Labs’ new tech-
nique. The lower trace, from an
aluminate made this new way,

Alzos

shows the characteristic spinel
pattern of the substance. The
top trace shows the pattern of
an aluminate prepared by a con-
ventional milling process; it has
spikes indicating the presence
of magnesium oxide and alumi-
num oxide phases, as well as

INTENSITY

the desired magnesium-alumi- 55
num-oxide phase.
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Ceramics from Liquids

Ceramics preparation has been relatively unchanged
for many years. But electrical communications are
now calling for new methods; one is described below.

Ceramics with precise electrical,
magnetic, and chemical properties are
widely used in electronics—as -ferrites
for computer memories, as substrates
for integrated circuits, and the like.
Since ceramic properties depend on
microstructure, preparation must be
precisely controlled. And for many
purposes, current methods do not
sufficiently control crystal size and
composition. Grinding and precipita-
tion from solution, for example, often
introduce contamination or cause
nonuniformities.

Now, scientists Frank J. Schnettler
and Frank R. Monforte of Bell Labora-
tories have devised an improved tech-
nique, suitable for many compositions.
It.combines ingredients in liquid form,
freezes them as tiny spheres, and
converts them to oxides without chang-
ing their spherical shape. The resulting
compositions are precisely controlled
and uniformly mixed.

The process begins with water solu-
tions of salts of the elements to be
combined. To make a magnesium
aluminate ceramic, for example,
magnesium sulfate and aluminum
sulfate are used. Next, as in the draw-
ing, the solution is sprayed into a
coolant and “‘instantaneously” frozen.
Since the ratio of salts can change
with temperature and with time, rapid
freezing helps to maintain uniform
composition. The resulting solid
spheres, a fraction of a millimeter in
diameter and all of identical composi-
tion, are dried at low temperature and
pressure, where the water can sublime
—go directly from solid to vapor.

Finally, the freeze-dried material is
baked at about 1000°C to convert the
salts to oxides. When this step is
completed, the spheres are actually
agglomerates of fine, intimately mixed
or completely reacted ceramic powders.
They are clean, free-flowing, and easily
handled. They are easily crushed into
fine powder for conventional methods
of ceramic manufacture, such as extru-
sion or casting. Because there is no dust,
toxic material can be handled safely.

If a powder is to be used directly, as
in pigments or abrasives, its particle
size can be controlled over a range from
100 to 5000A by varying the dilution of
the original solution or the time and
temperature used to convert the salts
o oxides.

@ Bell Telephone Laboratories

Research and Development Unit of the Bell System
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Christensen & Telford: Synopsis of Gross Anatomy

Designed for the shorter course, this text concentrates on
the essential material for the medical student and on
those aspects of gross anatomy which will be useful in
later years. 256 pp., 81 illus., $5.95

Davis, Dulbecco, Eisen, Ginsberg & Wood: Microbiology

Five eminent authors, known both as teachers and in-
vestigators, have prepared the first textbook of micro-
biology firmly based on the exciting new concepts of
molecular biology. 1476 pp., 1302 illus., $23.50

Goldstein, Aronow & Kalman: Principles of Drug Action

Just published—a rational and scientifically correct ac-
count of the underlying principles of pharmacology. 857
pp., profusely illustrated, $18.50

Hall & Humbertson: A Correlative Study Guide for
Neuroanatomy

In a convenient manual already tested in class, the au-
thors correlate neuroanatomic material with laboratory
exercises. 160 pp., 49 illus., $3.95

Henry: Clinical Chemistry: Principles and Technics

“It is without doubt,” said JAMA, “the most compre-
hensive available reference work in clinical chemistry.”
1152 pp., over 200 illus., $24.50

Hollinshead: Textbook of Anatomy, 2nd Edition

It includes not only descriptive anatomy but also, where
pertinent, the embryologic, physiologic, and clinical in-
formation that will make the discussions more meaning-
ful. 1104 pp., 998 illus. (123 in color), $18.75

King: Ultrastructural Aspecis of Disease
This atlas and text is a comprehensive introduction to

the molecular and cellular basis of disease through the-

new findings of the electronmicroscope. 295 pp., 308
illus., $12.50

Myers & Allender: Chemistry of Amino Acids, Peptides,
and Proteins: A Programmed Text

This new book provides an invaluable link between pre-
medical organic chemistry and the biochemistry of me-
tabolism—presented in programmed format for success-
ful learning. About 400 pp., ready for fall

Reith & Ross: Atlas of Descriptive Histology
With handsome, full-page’ illustrations, this book assists

in the classroom and laboratory by presenting an ac- |

count of microscopic appearance in the language of the
histologist. 224 pp., 85 full-page plates, $8.50

Send for Approval Copies

HOEBER MEDICAL DIVISION
Harper & Row, Publishers
49 East 33 Street * New York 10016
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NEW SAVANT

RECIRCULATING
WATER COOLER

The Model RWC-50A disposes of your heat easily with a
dependable system for circulating liquids at controlled
temperatures.
Savant's recirculator is a self-contained commercial type
refrigeration system, in a compact, laboratory size pack-
age.
Check the following outstanding features:
[] %2 H.P. compressor, removes 3,500 BTU per
hour. :
[] Self-priming pump.
[] Stainless steel reservoir.
[] Temperature range 20°F to 80°F (—7°C to
+20°C)
[] Completely mohile, move where needed.
[] Compact, fits under laboratory bench.

Efficient cooling under the most exacting laboratory con-
ditions for High Voltage Electrophoresis apparatus, Dis-
tillation Columns Cooling Jackets, etc.

For complete information on “‘Cold Power”, request litera-
ture RWC-50A.
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Savant Instruments, Ing.

221 PARK AVE. HICKSVILLE. NEW YORK 11801 (518) WE S-8774
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Many heads are better
than one. The UV offers
over thirty. Plus hundreds
of accessories for unlimited appli-
cations. Volume lab work? Precision
research? The fast and versatile UV
handles both. You get 5600 rpm
and 4750 g with large capacity
heads. With multi-speed attach-

Multifuge

"ment, you reach 23,400
rpm and 37,950 g. Your
IEC dealer has the UV in
stock. Get the one centrifuge that
does the work of many. In the mean-
time, write us for Bulletin UV.

INTERNATIONAL
EQUIPMENT CO.

300 SECOND AVENUE » NEEDHAM HEIGHTS, MASS. 02194

CountonPPO
(the fluor

thathas_
everything

And here's proof . .. At its optimal concentration (4g /liter toluene),

PPO costs just 1.6 cents per 15 ml sample. The new PBD derivatives

are used at concentrations of 7-8g/ liter of toluene, resulting in nearly twice
the cost for little or no increase in performance!

And, even when your samples are highly quenched and contain only minimal

activity, PPO plus a little of our new spectrum shifter, bis-MSB, is still

the logical primary scintillator to use, PPO is extremely soluble in most common solvents,
even at low temperatures. In fact, it is the most readily soluble of all common

primary scintillators. A product of our Pilot Chemicals Division, it is available from
NEN along with virtually any other scintillator you require,

Call collect for prompt, personal service, and ask for a copy
of our complete brochure on liquid scintillation fluors.

Price schedule: NEF-901 PPO  $8/25g $30/100g $135/500g

=N

New England Nuclear Corp.
Pilot Chemicals Division

575 Albany Street, Boston, Mass, 02118
Telephone (617) 426-7311 Telex. 094-6582
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possible to distinguish between move-
ment of the indicator from one space to
the other and a structural change in the
mitochondria which rendered the struc-
tural protein accessible to a greater or
lesser degree to the indicator.

Studies of the de-energized mitochon-
drial membrane were also reported by
Azzone. He observed that after K+ was
added to mitochondria and then treated
with Ca**, the uptake of Ca*+ and the
efflux of K+ occurred in a reaction that
was abolished by uncouplers. Parallel
experiments quantitated the Ca** accu-
mulation by isotopic procedures. The
general conclusion was that the efflux
of K* causes a potential across the
membrane which is responsible for the
uptake of Ca+*+. In the discussion it was
noted that energy-independent Ca*+ up-
take into mitochondria supplied with
phosphate could be caused by the pre-
cipitation of calcium phosphate within
the membrane. However, the experi-
ments were also carried out in the
absence of added phosphate. Since
mitochondria contain endogenous phos-
phate, the question could be resolved
by measuring the balance of ionic con-
stituents, as emphasized by Edelman.

Ernster put forward a new explana-
tion for the oxaloacetate inhibition of
succinate oxidation in aged mitochon-
dria. The evidence focused sharply on
the possibility that a low concentration
of free fatty acids present in the mito-
chondria or added to them served, in
the presence of NAD or ATP, to acti-
vate electron transfer in the aged sys-
tem. The remarkable feature of the ex-
perimental data was the large change
of the inhibitor constant K; for oxalo-
acetate before and after activation of
respiration with fatty acids, ATP, and
NAD. It was further pointed out that
oxaloacetate had a remarkable affinity
for the partly purified succinic dehydro-
genase, suggesting that this bound oxalo-
acetate was involved in the deactivation
phenomenon characteristic of the solu-
bilized enzyme.

During the discussion, it was pointed
out that a common denominator of the
fatty acid activation of succinic de-
hydrogenase in aged mitochondria and
succinate activation of the isolated suc-
cinic dehydrogenase could be a partial
reduction of the succinic dehydrogen-
ase flavoprotein prior to its reaction
with succinate. This is a phenomenon
related to the conditioning phenomenon
of the NADH dehydrogenase of sub-
mitochondrial particles, where altera-
tion in the availability of —SH groups

SCIENCE, VOL. 160



occurs after reduction with NADH.
Smith reported an interesting phenom-
enon involved in propionate metabolism
of mitochondria of sheep liver, where
dl-carnitine showed considerable acti-
vating effects attributed generally to
transport of the propionate across the
mitochondrial membrane.

Papa described the pathway of
a-oxoglutarate through the NAD-
NADP system and glutamate dehydro-
genase to form glutamate in mitochon-
dria of rat liver. He postulated a separate
compartment for the reaction of gluta-
mate dehydrogenase and an energy re-
quirement for the transfer of reducing
equivalents to this site. The experi-
mental results of Krebs pointed to an
energy-dependent _uptake of oxaloace-
tate. Energy supplied by Site III led to
oxaloacetate uptake and NADH oxida-
tion by the substrate. Papa showed that
the rate of succinate oxidation in mito-
chondria of rabbit kidney is, in the pres-
ence of uncouplers, inversely correlated
with the level of oxaloacetate. Hans
Rasmussen showed how variable the re-
sponse of the mitochondria to oxaloace-
tate might be. In one case, he was able
to correlate an increase of succinate
oxidation with an increase of intramito-
chondrial oxaloacetate in State 4 (mito-
chondria of pigeon heart supplemented
with succinate).

Samuelsson described recent work on
the prostaglandins and postulated inter-
esting and fundamental interactions
with the cyclic AMP and lipase.

Higgins reviewed factors contribut-
ing to the instability of enzymatic sys-
tems and emphasized, particularly, the
back-activation oscillator as a represen-
tative example. He further illustrated a
phenomenological comparison of oscil-
lations in metabolites in an extract from
a heart cell with analog computer solu-
tions obtained by A. Lucas. He showed
particularly how the entrainment of
oscillations from the phosphofructo-
kinase step to the 1,3-phosphoglyceric
acid step could be identified in charac-
teristic portions of the oscillation cycle.
It was brought out in the discussion
that manifold interactions are possible
in the glycolytic sequence and the idea
of a specific control site or rate-limiting
step as controlling the properties of the
whole sequence must be abandoned in
favor of an understanding of the inter-
action of several controls.

Hess described a reconstruction of
the oscillatory system in cell-free ex-
tracts, in which purified enzymes from
hexokinase to alcohol dehydrogenase
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CHEMICAL
PROFILES

. « drawn by Durrum

PROVING THE
MIRROR-IMAGE
CHARACTERISTICS
OF TWO
ASPARTIC-ACID
ISOMERS
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Aspartic acid, with its three donor sites, can form a variety of
hard-to-identify chelate isomers. The three circular-dichroism -
profiles drawn here, plotted from data gathered by a Durrum-
Jasco CD Recorder, are typical of the molecular detective work*
that can be achieved with this versatile instrument. ,

The steric requirements of aspartic acid indicate that in a
cobalt-diethylenetriamine complex, three isomers will predom-
inate: one s-cis (symmetrical) and two u-cis (unsymmetrical).
The latter are essentially mirror images of each other, and the
Durrum-Jasco instrument provides a way to identify one from
the other.

The configurational contributions to the CD traces of the two
mirror-image isomers should, in theory, cancel out, leaving an
“average” trace that approximates that of the s-cis isomer where
there are no configurational contributions. As seen here, a very
close correlation is achieved, proving that the two u-cis isomers
are indeed pseudo-mirror images and providing clues as to their
specific forms. The Durrum-Jasco CD Recorder is a powerful
analytical tool, used throughout the world to classify and iden-
tify complex organic and biochemical compounds.

CD SPECIFICATIONS OF DURRUM-JASCO DRD/CD-S:
Wavelength Range:185 to 700 mu.

CD Range: full scale differential absorbance readings of =0.002, 0.005, 0.010 and 0.020.
CD sensitivity: 1 x 10-5 differential absorbance. CD linearity: 1%.
CD reproducibility: 2 x 10-° differential absorbance. Price: from $29,600.

*AS REPORTED BY J. IVAN LEGG AND DEAN W. COOKE IN THE DECEMBER 20, 1967 ISSUE OF JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

[ DURRUM

3950 Fabian Way, Palo Alto, California 94303. Call (415) 321-6302
Cable: DURRUM Palo Alto
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were employed to obtain oscillations of
unusual period and waveform. It was
pointed out that one of the problems of
employing purified enzymes for this
purpose was that some of the iso-
enzymes might be missing, as in the case
of glyceraldehyde-3-phosphate dehydro-
genase.

Changeux reviewed the basis for the
allosteric hypothesis and showed a mo-
lecular model of the aspartate trans-
carbamylase illustrating type of con-
tact interactions between the subunits
of the polymer. He then described a
number of experiments on the electro-
plaques of the electric fish and pointed
out how the allosteric hypothesis could
be enlarged so as to predict some prop-
erties of the excitable membrane. There
was some discussion as to whether the
speed of subunit reorganization would
be rapid enough for the great speed of
propagated action potentials in small
axons. It was also pointed out that
propagation of information in a mem-
brane system might well occur through
changes in the secondary or tertiary
structure affecting intermolecular con-
tacts of protein molecules.

Cohn described in detail various types
of nuclear magnetic relaxation data that
could be obtained from a variety of
metal-activated enzymes, such as crea-
tine kinase and pyruvate kinase, where,
in certain cases, the atomic dimensions
of the metal-substrate distance for the
enzyme-metal-substrate complex could
be computed for the complex in solu-
tion. She further pointed to proton mag-
netic relaxation studies as an approach
to manganese binding to the mitochon-
drial membrane. Enhancement of the
proton relaxation rate due to manganese
was observed when manganese was
bound to the membrane. Other possible
applications of this important method to
metal-adenine nucleotide binding were
pointed out.

Clark described an interesting fish
poison named cunaniols (polyacetylenic
alcohol) which appeared to have slow
but highly significant effects upon the
respiratory control of mitochondria of
rat liver. Although the mitochondria
provided a simple assay system for the
cunaniols, the physiological target might
well be in the central nervous system or
in the lungs. k

M. Baltscheftsky summarized her
work on inorganic pyrophosphate as an
energy donor, activating reversed elec-
tron transfer in chromatophores, in rat
liver, and in yeast mitochondria. Partic-
ularly striking results were obtained in

chromatophores from the bluegreen
mutant of Rhodospirillum rubrum. This
finding evoked discussion; a summary
was made of previous, unsuccessful at-
tempts by Lindberg to demonstrate by
isotopic methods the labeling of the
adenine nucleotide pool of mitochondria
by labeled pyrophosphate. It is apparent
that reversed electron transfer is a
highly sensitive and specific reaction for
energy donors and thus affords a higher
ratio of signal to background than could
be obtained with other techniques. The
possible role of this reaction in bio-
chemical evolution was stressed by H.
Baltscheffsky.

Vernon reported on the isolation of
subchloroplast and subchromatophore
fractions in which the various activities
of the system could be segregated to a
remarkable degree. His general conclu-
sion was that the System I particle,
consisting of rods or strings, contains
cytochromes f and bg, while the vesicu-
lar System II particle consisting of
vesicles contains a cytochrome bsso.
Recombination of these fractions to
make the complete unit of System I-—
System II has not yet been reported.
Comparable studies of Chromatium
chromatophores revealed Pgy, and ubi-
quinone in the particles with no activi-
ty in the vesicles.

Jarnefelt described preliminary at-
tempts to find a more appropriate medi-
um for studying the metabolism and
function of slices of brain cortex, with
the ultimate goal of obtaining prepara-
tions which would exhibit spontaneous
activity. Tata described elegant studies
on hormonally induced membrane syn-
thesis in a variety of organs, finding
a very close coincidence in the biosyn-
thesis of the membranes of the endo-
plasmic reticulum and of the mito-
chondria. These studies suggest that
the bulk of the membranes of the endo-
plasmic reticulum and ribosomes are
turned over as a unit, and that there is
a good correlation between hormonal
specificity in regulating the overall bio-
synthetic process.

The symposium was closed with a
brief summary and a vote of thanks to
M. von Knorring and P. Olin of the
Sigrid Juselius Foundation; to Johan
Jarnefelt for organizing the meeting;
and to Sir Hans Krebs for his fine con-
tribution to various phases of the pro-
ceedings.

Britron CHANCE
School of Medicine,
University of Pennsylvania,
Philadelphia 19104
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