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This Amino Acid Analyzer can run 36 Protein
Hydrolyzates between Friday and Monday!

There is only one automatic amino acid analyzer to consider when you have lots of samples: the
Beckman Model 121. It can run 11 to 12 hydrolyzates a day for three days without attention.

In these tight money days, it is helpful to know that you can also get to the
performance of the 121 by starting off with our Model 120C Analyzer,
and adding the automatic features later.

Another choice is our new economical single-column
Model 119 Analyzer which gives you 6 to 7
hydrolyzates a day, and is the lowest cost
automatic analyzer available.

No matter which Beckman Analyzer you
choose, you get the finest service in the
instrumentation field, and have access to
knowledgeable applications research people
to call on for any answers you need.

Write for Data File AAA to
Spinco Division, 1117 California Avenue,
Palo Alto, California 94304.
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AUDIO

TAPES

AAAS taped selective symposia during its Annual Meeting in Chicago, 26-30 December 1970. Since the initiation
of the AAAS audiotape program in 1968 (Dallas), we have tried to document the important sessions and to improve
the quality of the recordings. We feel the 1970 recordings will reflect these efforts.

The tapes listed below are offered for sale to persons who were unable to attend the sessions or who want a docu-
mentation of the symposia. The tapes have also proven to be a valuable educational tool.

All recordings are available as 5-inch open reels (playable at 334 inches per second on any standard playback ma-
chine) or as cassettes. The cost of the tapes is: single session symposium, $15.00 per session; multi-session, $15.00 for the
first session and $12.00 for each additional session ordered of the same symposium. Each session lasts about 3 hours.

Each symposium is identified by a number (56/70, 57/70, and so on) while the sessions of each symposium are
designated by Roman numerals.

More complete details on the symposia may be obtained by writing to Grayce A. Finger, AAAS Audiotape Program,
1515 Massachusetts Avenue, NW, Washington, D.C. 20005.

WE'VE DONE IT AGAIN . ...

56/70—Numberless Scientific Applications of Computers 72/70—Urbanization in the Arid Lands (Sessions I-III).

(One Session).

57/70—Problems in the Meaning of Death (Sessions I-IT).

58/70—Are We Winning the War Against Urban Fires? (One
Session).

59/70—Automobile Pollution (One Session).

60/70—International Science Education (One Session).

61/70—Advances in Human Genetics and Their Impact on
Society (Sessions I-II).

62/70—University Open Admissions (Sessions I-IT).

63/70—U.S. Contributions to the International Biological
Program (Sessions I-IT).

64/70—Human Cell Biology: Scientific and Social Implica-
tions (One Session).

65/70—Interstellar Molecules and Symmetry (One Session).

66/70-—Elementary Particles and Symmetry (Sessions I-II).

67/70—Lake Restoration (Sessions I-II).

69/70—Industrial Approaches to Urban Problems (Sessions
I-1I).

70/70—Chemistry of Learning and Memory (Sessions I-II).

71/70—Science Education in the Sevénties (One Session).

73/70—Is Population Growth Responsible for the Environ-
mental Crisis in the United States? (One Session).

74/70—Reducing the Environmental Impact of a Growing
Population (Sessions I-V).

75/70—1Is There a Generation Gap in Science? (One Session).

76/70—Mood, Behavior, and Drugs (Sessions I-IV).

77/70—Science and the Federal Government—1970 (Sessions
I-VD).

79/70—Chemistry Instruction and Social Concern (Sessions
I-11).

80/70—Teaching of Science (Sessions I-III).

81/70—Scientific Organizations, War-Peace Issues, and the
Public Policy Process (Sessions I-II).

82/70—Public Policy for the Environment (One Session).

83/70—Latest Results of the Deep Sea Drilling Project (One
Session).

84/70—Separation and Depression: Clinical and Research
Aspects (Sessions I-1I1).

85/70—Economics of Pollution (One Session).

86/70—Effects of Large-Scale Use of Herbicides and Defoli-
ants (Sessions I-1I).
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.Use form below‘to order reels, cassettes, or a free catalog. -Please print. If payment enclosed, use check or money order, pay-
able to the American Association for the Advancement of Science. DO NOT SEND CASH. Allow 3 to 4 weeks for delivery.

AAAS Audiotape Program, American Association for the Advancement of Science, »

1515 Massachusetts Avenue, NW, Washington, D.C. 20005

Name

Street

I wish to order the tapes whose
numbers are circled below.

City. State. Zip.

$ _Payment enclosed.

Please bill me.

Circle the Roman numeral corresponding to the session you wish to order:

56/70 1 64/70 1
57/70 1 11 65/70 1
58/70 1 66/70 1 I1
59/70 1 67/70 1 I1
60/70 1 69/70 1 II
61/70 T II 70/70 1 It
62/70 1 II 71/70 1
63/70 I 11

29 JANUARY 1971

Please check: __Reel ___Cassette,

72/70 1 II III 80/70 I II III
73/70 1 81/70 I II
74/70 I II III 1V V 82/70 I
75/70 1 83/70 I
76/70 1 11 III IV 84/70 1 II III
77/70 TII III TV V VI 85/70 1
79/70 T 11 86/70 I II
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Well-known example of an ambig-
uous figure (“the mother-in-law”),
by the late E. G. Boring. It may be
seen as a fashionable young woman
or an ugly old one. Reproduced in
R. L. Gregory’s The Intelligent Eye
(reviewed on page 365). [McGraw-



Bio/Physics Systems proudly announces:
two exciting new instruments for
automatically measuring, differentiating,
counting, and characterizing individual
cells, cell constituents or particles.




These new instruments represent the successful
culmination of years of research devoted to replacing the
complex, tedious, and time-consuming methods of
ordinary optical microscopy with what is, in essence,
“automatic microscopy.”

These automatic devices very rapidly measure and
display multiple photometric properties of individual
cells flowing in a liquid suspension. As a result,
conventional manual procedures usually requiring
minutes—or hours—can actually be accomplished in
seconds.

Now, since the implications and applicability of this
new technology are enormous and will inevitably
challenge the ingenuity of researchers in many fields, we
propose a dialog. Begin by reading the brief description
of these two instruments below and then ask us for
detailed information. After familiarizing yourself with the
impressive capabilities of these devices, instruct us as to
your wishes. Would you like to see an instrument in
action? Would you like to attend one of our Workshop

My application(s)

sessions? Would you like to submit samples to our
Applications Laboratories? We'll work with you in any
way you prefer. Begin here.

The Cytograf™

This instrument has two major capabilities: (1) It can
distinguish between stained and unstained cells in
many procedures involving cells that take up
blue or green stains (e.g., in viability analysis, tissue
culture studies). (2) It can size a wide variety of cells or
particles within the 1 to 100 micron range.

The Cytofluorograf™

This instrument can characterize and differentiate
cells based on scatter measurements, scatter and
fluorescence of cells stained with a fluorescent dye, or
two wavelength fluorescent emissions from a g
metachromatic fluorescent dye. (Typical applications:
mass constituent analysis, vital stain analysis.)

Now if your work involves the capabilities described
above—or logical extensions of them—a dialog may well
be mutually beneficial. Your turn:

Write Bio /Physics Systems, Inc., Baldwin Place Rd.,
Baldwin Place, N.Y., 10505, or complete coupon.

Bio/Physics Systems, Inc., Baldwin Place Rd., Baldwin Place, N.Y. 10505

[J 1 am interested
in the Cytograf.

[] Please send
detailed information.

[J I am interested in
the Cytofluorograf.

Title

BIO/PHYSICS
SYSTEMS, INC.

L

Organization

Phone

|

]

1

|

1

1

1

: Name
: Dept.
I Address
|

|

zip area number



Some things are changing for the better.

A practical way to automate
a GC lab.. . one step at a time

Although gas chromatographs
(GC’s) are designed and built for
around-the-clock operation, the
majority of them are used only a few
hours each day . . . and never on
Sunday. There are always good reasons
for such under-utilization of expensive
equipment. In this case, it’s a matter
of manpower: some one has to be
present to inject a new sample into the
GC; and every time an analysis is
completed, some one has to spend
about a half-hour translating the analog
data of the recorded chromatogram
into a meaningful quantitative analysis.
Since most GC laboratories operate on
a 40-hour week, it simply has not made
ood economic sense to add a second
and third shift simply to realize a
fuller utilization of the GC's.

But that’s no longer the only
solution. Some new instruments have
recently appeared on the scene that
allow you to triple the analytical output
of your GC lab without increasing

your staff or number of GC’s. And you
can do it a step at a time, as your
budget allows, each step fully
compatible with the next one.

First there’s the 7670A Automatic
Sampler. It measures and injects
samples into your GC, completely
unattended. The impact of the 7670A
on the productivity of your lab can be
dramatic: a single chromatographer
can prepare samples and load them
into the 7670A thirty six at a time,
keeping the GC productive around the
clock, even over weekends. Assuming
a half-hour cycle per sample, he can
produce well over 200 analytical runs
a week, easily three times his best
output with manual injections. If
you're wondering about the reliability
of the 7670A, don’t. We have
repeatedly performed 24,000
continuous automatic injection cycles
with it in our laboratories—the
equivalent of more than two years of
unattended operation—without a
failure. As an unexpected bonus, you'll
also improve the quality of your
laboratory’s output because the 7670A’s

machine-reproducibility is consistently
more precise than a skilled technician.
Cost 1s $2850.

Then there’s the 3370A Integrator.

It automatically quantitates the GC

analysis, prints an area count for each
peak on the chromatogram and a total
area count for the analysis, if desired.
This cuts the chromatographer’s
computational load by about 10
minutes per sample (the time that it
takes him to make area measurements
manually). Apply this to a
7670A-equipped GC capable of
producing 200 analyses a week, and
you eliminate more than 30 hours of
computation time . . . enough to pay
for the 3370A, which costs $4950, in
about four months. And you’ll enjoy a
further marked improvement in the
precision of your GC analyses.

Next step in this modular approach
to automation is the 3360A GC Data
Processing System, an on-line data
handling system whose HP 2114B
Computer is fully programmed for GC.
It processes data simultaneously from
up to eight GC’s equipped with 3370A
integrators and automatically prepares
a typewritten report of each analysis,
including the name, retention time and
% concentration of each component.
The 3360A thus completely eliminates
manual computation, cutting an
additional 20 minutes per sample
from the chromatographer’s load (the
time that it takes him to compute
component concentrations manually
and prepare a final report). To
understand the potential impact of the
33G0A on your GC lab, two additional
facts must be kept in mind: the cost of
the 3360A to a laboratory that has
eight GC’s already equipped with
3370A integrators is not $100,000 or
$50,000, but less than $20,000
installed ; and the 3360A is
theoretically capable of processing
more than 6000 analyses per month.
Even if we assume that it will be used
for as few as 1000 samples monthly,
the 3360A will eliminate more than
300 hours of computation time from
your manpower budget, enough to pay



for the entire cost of the system in
little more than 6 months.

Finally, for laboratories whose
sample load does not exceed 500 per
month, there’s an even more economical
way to automate data handling. By
adding a hardware-plus-software
option to your 3370A Integrator, you
can automatically produce a
computer-compatible punched paper
tape record of integration data. You
then feed the punched paper tape
off-line to any of the principal
time-share computers, using the BASIC
‘language program provided, and
automatically receive a complete report
of the analysis, as with the 3360A.
This cuts some 17 minutes of
computation time per sample (in
addition to the 10-minute reduction
from the 3370A proper) ...ora
savings of some $1400 monthly based
on a 500-sample load. Considering all
costs—the $1550 cost for the 3370A
option and the variable costs of the
time-share computer lease—payout
takes less than six months.

If you care to study in more detail
the economics of HP’s step-by-step
automation for your GC lab, write for
the Fall 1970 issue of Analytical
Advances, 2 32-page study of the
subject.

New tool for on-line
control system analysis

(Note: To our Scientist Readers: The
subject of the following article is a new
instrument for continuous signal
analysis that is useful in medical
research, acoustics, radio astronomy
and many other scientific measurements
as well as in the process control
application described.)

Very recently at a large power station
in England, a system analysis of an
attemperator (temperature control)
loop was completed on-line, without
disturbing plant output in any way. As
the control characteristic of the loop
was displayed on a screen during the
experiment, adjustments were made to
optimize control system response and
the results were displayed immediately.

The job of the control system
engineer—to predict how the system
will react to a given input pulse—has
not always been so easy. If he tested

-the system with a large enough impulse
to produce a measurable response,
plant output was changed in a way that
could not be tolerated.

Some progress was made when
control system analysts discovered the
power of cross-correlation. With this
mathematical technique, a test noise
signal is applied to system input at such
a low level that system output is not
changed beyond normal background
disturbances. Yet by cross-correlating

the test noise with system output over
a relatively short period, the engineer
is able to extract the impulse response
of the system; background disturbances
do not interfere because they are
uncorrelated with the test noise. At
first, cross-correlation did not help
because it could only be accomplished
after the fact, through off-line digital
computation. What made the difference
in the English experiment was the
availability of two new HP instruments:
a Model 3721A on-line correlator
that’s about as easy to use as an
oscilloscope, and a Model 3722A
precision noise generator that
synthesizes repeatable pseudo-random
noise, ideally suited to system analysis.
Correlation is fundamentally an
averaging technique that is a powerful
tool in recovering all kinds of periodic
signals that are buried in noise, and in
establishing a relationship between
apparently unrelated signals. With the
3721A, the technique is easily applied
on-line for continuous signal analysis in
many kinds of scientific measurements.
It might be useful in your work too.
The Correlator costs $8325 and the
Noise Generator $2650. On request,
we'll be glad to send you a packet of
information on these two instruments
and a 96-page booklet on Discrete
Signal Analysis.

Acquire and reduce scientific
measurements automatically . ..
without a computer

If you're a typical scientist, you spend
a lot of time on the bench making
measurements . . . and you don’t object
to that at all. What you do mind is the
ever-increasing amount of time that
you must spend at the desk making the

calculations that turn raw measurements
into useful information. Some scientists
still rely on slide rule and adding
machine for this work; some have
acquired a 9100 Computing Calculator
and, in one economical stroke, cut their
computational load by half or more.

If you're in the second group, we'd
like to tell you of a new way to liberate
even more of your time for scientific
investigation, by letting your data
gathering instruments communicate
directly with a data processing system.
You might think that this will
necessarily involve you in the cost and
complexity of a computer.

Not so. With the new HP
Coupler/Controllers, you can now tie
many measuring instruments to the
9100 and get reduced data directly . . .
from more than 40 HP digital
instruments including voltmeters,
frequency and time counters, nuclear
scalers, quartz thermometers and
GC integrators.

You can even connect a teletypewriter
to them and get a complete report

of your experiment, formatted as you
like it and prepared automatically on a
typewritten sheet, punched paper tape
or even on the calculator’s X-Y plotter.
We’d be happy to send you
bulletins that explain how you can
expand the capabilities of your 9100
for on-line data handling and even for
automatic test systems. Write for
“Calculator-Based Instrumentation
Systems.”” Couplers are priced at
$1275 or $1875; interfaces cost $450
to $1775 per device. '
Hewlett-Packard, 1507 Page Mill Road,
Palo Alto, California 94304.
In Europe: 1217 Meyrin-Geneva,
Switzerland.

HEWLETT @7 PACKARD

Measurement, Analysis, Computation

00071A



The new
Gilson Micro-
fractionator

Its an
ideal combination
of low cost,

small size

and rugged
construction!

THE MODEL FC-80 — drop
counting or time-actuated
Fraction Collector. Single-unit
‘collector with base, drop
detector, timer and digital
counter; includes 2 test tube
racks. Holds 80 glass test tubes
13 x 100 mm (9 ml).

*Size: 29 x 15cm (1172 x 6 in.)

Ask about the Gilson :
Master-Slave System for multiple
column collection.
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Gilson Medical Electronics, Inc.
3000 West Beltline Highway
Middleton, Wisconsin 53562
Telephone 608/836-1551

Model FC-80

- (@ GILSON]

European Manufacturing Plant:

GILSON MEDICAL ELECTRONICS, FRANCE
69, rue Gambetta

95-Villiers-le-Bel, FRANCE

Telephone 990-10-38
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Higher Education and the Nation’s Health

Before the turn of this century, the American Medical Association
(AMA) had begun to root out quacks and nostrum producers and to
expose the deficiencies of proprietary interests in medical education.
With AMA support, the Carnegie Foundation commissioned Abraham
Flexner to report on the state of medical education. His recommenda-
tions in 1910 revolutionized medical education by establishing it as a
full and proper function of the university.* Proprietary medical schools
were driven out of business, and the AMA’s Council on Medical Educa-
tion helped to set and enforce the new standards of accreditation.

Advances in medical science and technology have proven the wisdom
of the Flexner Report. These successes have produced rising expecta-
tions, and rising costs have inevitably followed. Nonetheless, health
statistics belie our massive expenditures on health services. We find our-
selves with a severe shortage of medical manpower and with an inability
to utilize optimally our hard-won knowledge. A profound disarray
characterizes the financing of universities and medical schools. A
renascence of anti-intellectualism (or anti-science) is now compounding
the problem.

The Carnegie Foundation has once again entered the fray. Its reportt
notes that “the Flexner, or research model” with all its tremendous ben-
efits has produced two major weaknesses: (i) expensive reduplication
of scientific effort between medical school and parent university; and
(ii) neglect of the problems of utilizing medical knowledge and of the
public issues of cost, quality, and accessibility of health services. The
report applauds recent efforts of some medical schools to extend them-
selves into the community to develop new “health care delivery models”
and to develop “integrated science models” in the university. It recog-
nizes the need for increased numbers of doctors, dentists, and allied
health personnel, and for regionalization of health services.

The report recommends the development of more university health
science centers and of 126 area health education centers that would be
affiliated with the health science centers for the purpose of providing
regional training and of making high-quality services available. It calls
for increased federal and state support for private medical schools but
suggests that costs can be reduced and manpower increased by reducing
medical school requirements from 4 to 3 years and doing the same for
residency training. In addition, combining science in the medical school
with that on the university campus, reducing the faculty to student ratio,
admitting two classes a year, teaching during the summer, and having a
minimum class size of 100 to effect economies of scale, and, finally,
increasing the numbers of allied health personnel to increase the pro-
ductivity of physicans are rational and laudable recommendations.

Unfortunately, the report has been perceived as blaming scientific
advance for the social problems surrounding the delivery of health
services. This nation would be better advised to heed the caveat that
knowledge does indeed cause trouble but that ignorance causes far more.

Exceptions must be taken to some parts, but, overall, the report is
comprehensive and rational. We have enough reports. We must have
action. Medical and other university faculties, practicing physicians, and
responsive state and federal governments must all play a part in the
resolution of the issues. The time may be shorter than we think.—JoHN
H. KNowLES, General Director, Massachusetts General Hospital, Boston

* A. Flexner, Medical Education in the United States and Canada, A Report to the
Carnegie Foundation for the Advancement of Teaching (Merrymount Press, Boston, 1910).

Y Higher Education and the Nation’s Health: Poiicies for Medical and Dental Education,
A Special Report and Recommendations by the Carnegie Commission on Higher Education
(McGraw-Hill, New York, 1970).



TWO SHAKERS
FOR THE PRIGE OF
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Now you can get the best of two whirls—a convertible
water bath shaker that gives you both Gyrotory and
Reciprocating shaking action. AquaTherm is a mag-
netically driven shaker with an easily interchangeable
drive. Speed is electronically controlled and shaker
platforms are interchangeable to accommodate vessels
from 10 ml to 2 liters. The AquaTherm has a wide
temperature capability—from below ambient to +60°C.,
It is adaptable for measurement and control of gaseous
atmospheres, photosynthetic studies and work at the
near-freezing range by adding the desired plug-in
accessories. Other accessories include twin gassing
hoods for gassing cultures separately in each half of
the bath, a dual flowmeter assembly and a mobile cart.
No matter what your requirements, the AquaTherm can
handle them. For us, shaking is a serious business.
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