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Scientist or statistician? Some new computer

developments are changing things for the better

To the laboratory scientist, the promise of the computer is relief
from a growing burden of rather boring statistical work. He is
much less interested in the computer’s nanosecond-speed and the
bit and word-size of its memory than in its ability to accumulate
data, plot graphs, make long calculations and generally perform
the non-creative tasks that increasingly are reducing his effective-
ness as a scientist.

Given the chance, the computer can live up to its promise. But
in all too many laboratories, the computer doesn’t even stand the
chance of a trial because it creates new problems that some scien-
tists consider to be worse than the old. Chief among these is the
complexity of putting the computer to work in the laboratory-—
programming it, mastering the instrument-computer and the
man-machine interfaces—which, to the scientist, is often a greater
drudgery than the manual data gathering and calculations that
the computer eliminates.

Two more or less recent advances in technology will make the
computer more readily acceptable to the reticent scientist. The
first is the small, instrument-oriented digital computer, a rela-
tively low-cost ($10,000-$20,000) machine with easy-to-use con-
trols, often pre-programmed to do a specific job . . . as in the
lunar sample analysis experiment described later. Second is the
growing popularity, at lower and lower cost, of shared-time com-
puter leasing, which reduces the physical presence of the com-
puter in the lab to nothing more complex than a typewriter-like
keyboard. When coupled with the availability of packaged pro-
grams developed by instrument manufacturers for a specific ana-
lytical purpose—as in the simulated distillation article described
next—shared-time computers will satisfy increasingly larger
numbers of scientists,

In both cases, the scientist can capture the advantage of the
computer without suffering its complications. Use of the computer
requires nothing more complex than answering a computer-initi-
ated dialogue in English and mathematical terms that are already
familiar to the analytical technique in question . . . and entering
the answer on a keyboard that requires no more than a “hunt
and peck” typing skill.

Shared-Time A far cry from the alembic used by the 16th
century alchemist, the artful glassware used

Computer by the modern oil chemist for True Boiling Point
(TBP) distillation nevertheless employs the same

HelPS GC basic technique: boil and condense. To this day,
: TBP distillation remains the only accepted way
Simulate to establish the basic marketing specification of
Distillation  petroleum products . . . and it leaves a lot to

be desired. Those who refine petroleum prod-
ucts don’t like it because it takes so long: TBP distillation of a
wide-boiling distillate can take as long as 100 hours, and the re-
sults are useless in controlling the operation of a refinery. Those
who buy petroleum products don’t like it because the method is
not very reproducible, especially as it applies to the initial and
final boiling points. Those who perform the distillation don’t like
it for both of these reasons and because the procedure itself is a
long and boring task.
A group of scientists at HP’s Avondale Division have devised
a completely automatic method that employs gas chromatogra-
phy (GC) to simulate distillation and produces boiling point dis-

tribution data more precisely and in much less time—about 10
minutes—than TBP distillation. The new method employs the
HP 7600A Chromatograph System which is capable of automatic
unattended operation from sample measurement and injection
through GC analysis and digital readout of integration data.

The recipe for simulated distillation with the 7600A is rela-
tively simple. After installing a non-polar column of limited effi-
ciency (most of the methyl-silane silicone rubber phases are
satisfactory), set the GC for a linear program of 6 to 10°C/min-
ute starting at —20°C, load the sample tray with as many as
36 different calibration and analytical samples, even of widely
diverse boiling ranges up to 1000°F . . . and push the start but-
ton: the rest is automatic.

The 7600A automatically injects the samples and prepares a
punched tape record of the GC retention time and area measure-
ments at precise time intervals. Complete sets of programs pro-
vided with the 7600A enable any of the principal time-sharing
computer services (including the HP 2000A Time-Shared System)
to read the punched tape data, determine the initial and final boil-
ing points of each sample, assign boiling temperatures to each
data point and print out the analysis report of boiling point dis-
tribution of each sample at 1% increments.

No knowledge of computer programming is required by the
analyst. At each stage of the computer-performed calculations,
the computer asks for the information it requires and the opera-
tor answers by typing the requested number or word on the time-
share terminal keyboard.

The precision of the 7600A Simulated Distillation method with
wide boiling range samples is greater than is possible by any dis-
tillation method. Its speed—an average of 10 minutes per sample
—completely outclasses distillation methods.

This new automated Simulated Distillation method is ex-
amined in much more meaningful detail in Vol. 2, No. 3 of
Analytical Advances. Request your copy today.

Dedicated Some of the most respected scientific teams in
the U.S. and eight foreign countries are perform-

Computer ing analytical investigations on the lunar mate-
. rial returned to earth by the Apollo 11
Extracts hidden crew. Among the 100-0dd investigations

. . scheduled by NASA, a nuclear mag-
information from netic resonance (NMR) analysis will

be conducted by a Jet Propulsion Labo-
Lunar sample ratory team headed by Dr. S. L. Manatt.
Its goal is to characterize hydrogen nuclei in lunar material and
attempt to establish whether any of it can be traced to free or
crystalline water molecules presently on the moon’s surface. The
JPL scientists will also be on the lookout for heavy hydrogen
whose presence will allow some conclusions about the history of
the moon’s surface and about the effect of the solar wind. A study



of oxygen-17 may give them important clues about the current
chemical environment of the moon (from surface samples) and
about the presence of a lunar sea or ocean in the distant past
(from core samples).

Present-day commercial NMR spectrometers are capable of
accomplishing, unaided, the work assigned to the JPL team with
a creditable degree of success. But when you’re analyzing sam-
ples that cost about a million dollars a gram to acquire, you're
not satisfied with anything short of the best possible performance
from your analytical instruments.

In the JPL team’s quest for enhancing NMR sensitivity, they
devised a system that combines the NMR spectrometer with a
frequency synthesizer and signal analyzer under the control of a
small digital computer, the HP 2115A, dedicated to this task
alone.

The computer-con-
trolled system ex- HP 2115A
tracts very weak Digital Computer
NMR signals from
heavy noise, enhanc-
ing instrument sensi-
tivity as much as 100
times. It also per-
forms fast Fourier
Transforms of the HP 5100 NMR HP 5480
NMR signal, con- [ Frequenty == qpopiromere, [~ Signal
verting it from time Synthesizer Analyzer
to frequency domain,
for a further increase in sensitivity of another order of magnitude.

Here’s how it works: the computer digitally sweeps both the
frequency synthesizer and signal analyzer through programmed
frequencies. Synthesizer output excites the NMR spectrometer
which develops noise-covered resonance spikes for each nucleus
in the lunar sample; under computer control, the frequency syn-
thesizer also shifts NMR excitation between the resonance and
transition frequencies of the nucleus under observation, thereby
permitting measurement of relaxation or resonance decay times:
The NMR output signal is fed to the signal analyzer which ex-
tracts the data from the noise and presents a calibrated display
of the average signal at all times. The computer then processes
the waveform, converts it from time to frequency domain by
Fourier transformation and displays the result immediately in
analog as well as digital form. End results of computer-controlled
signal averaging and Fourier Transform is to increase spec-
trometer sensitivity as much as a thousand-fold. (Photo courtesy
of NASA.)

Detailed information on HP Signal Analyzers and Computers
is available on request. Write to Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, California 94304. In Europe: 1217 Meyrin-
Geneva, Switzerland.

HEWLETT @7 PACKARD
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Northern elephant seal bull emitting
the stereotyped vocalization which
functions as a threat to other males.
See page 1654. [A. L. Lowry, Univer-
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WANG 700

Calculator or computer?

SALES/SERVICE OFFICES

It’s compact enough to be a calculator, thanks to the most advanced

integrated circuit technology. But who ever heard of a calculator with 960 step
programming capability? Or one with an 8192-bit magnetic core memory
organized as 120 data registers, each of which can add, subtract, multiply and
divide like 120 individual calculators? The 700 is very computer-like in its
ability to loop, branch, do subroutines and make decisions. But unlike most
computers, you don’t have to wait to get on-line and you don’t have to know a
special language to use it. You’ll get calculator-like convenience from its
instantaneous dual NIXIE® display for both X and Y registers and
computer-like efficiency from an optional automatic typewriter. You can

use the 700 to conquer large and small numbers from 10+%8 to 10", to invert
a 10 X 10 matrix, or to perform special functions like bond yields, life
expectancy, nuclear half-life, or process formulas. It will execute 4 and

— functions in 300 usec, X and — in 3 to 5 msec. Log.~ and e*in 17 to

35 msec and trig functions in 250 msec. The 700 can give you the right
answer to a complex statistical, financial, or scientific problem before an
ordinary calculator understands it or a full-scale computer is even aware of it.
To simplify matters we're calling the 700 an electronic calculator,

because who ever heard of a computer for $4900?*

&WANG

LABORATORIES, INC.

Dept. 12Q, 836 North St.,
Tewksbury, Massachusetts 01876
Tel. 617 851-7311

*Price in 48 contiguous states and District of Columbia.
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Alabama
(205) 881-5360
Arizona

(602) 274-2110
Arkansas
(501) 666-7115
California
(213) 776-2985
(714) 276-8464
(415) 692-0584
(805) 962-6112
Colorado
(303) 364-7361
Connecticut
(203) 288-8481
Florida

(305) 841-3691
(305) 563-8458
(813) 872-7347
Georgia

(404) 633-6327
Hawaii

(808) 536-5359
Minois

(309) 673-6620
(312) 297-4323
lowa

(515) 288-5991
Kansas

(316) 262-1388
Louisiana
(504) 729-6858
Maryland
(301) 588-3711
(301) 821-8212
Massachusetts
(413) 734-2230
(617) 851-7311
(617) 542-7160
Michigan
(313) 352-7112
(616) 458-6595
Minnesota
(612) 881-5324
Mississippi
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Missouri
(816) 444-8388
(314) 997-5866
Nevada

(702) 322-4692
New Jersey
(201) 272-7160
New Mexico
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New York

(212) 736-0084
(516) 437-2500

New York (Cont.)
(518) 463-8877
(716) 328-2510
(315) 463-9770
North Carolina
(704) 372-9660
(919) 272-5683
Ohio

(216) 331-6525
(513) 531-2729
(513) 771-3445
(614) 268-3511

Oregon

(503) 297-2501
Oklahoma
(405) 524-4489
(918) 743-2571
Pennsylvania
(215) 642-4321
(401) 421-0710

(717) 236-4782
Tennessee
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(512) 454-4324
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(713) 666-2451
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Utah
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Vermont
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Virginia .
(703) 595-6777
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Washington
(206) 525-2000
Wisconsin
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We take counsel in preparation for the annual meeting of the
29.member Inter-Society Color Council in New York on
April 13 and 14. ISCC, founded in 1931, brings together
principal societies interested in the optics, chemistry, and

psychology of color with associations of professionals in the
use of color. For particulars, address ISCC’s Secretary, Ralph
M. Evans, whose address is Photographic Technology Divi-
sion, Eastman Kodak Company, Rochester, N.Y. 14650.

NOTICE

All who want the newly effective EASTMAN
Organic Chemicals List No. 45 but have
failed to receive a copy are asked to
make their need known to Eastman
Kodak Company, Dept. 454, Rochester,
N.Y. 14650. This one is yellow, red, and
black on the cover.

The question, after 44 catalogs since
1919, was how to continue to deserve
the favor of the user of laboratory
chemicals by making List No. 45 more
useful than its predecessors and con-
temporaries.

Not only the faces on both sides of
the counter but the nature of the busi-
ness has changed since 1919. An alpha-
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betical list of all EastmanN Organic
Chemicals is deemed still necessary but
far from sufficient. The list is now too
blamed long, and is going to get longer.

Back in 1919 a list of 100 organic
compounds—all actually available—was
beautiful to contemplate and no chore
to explore, possibly even to memorize.
If we could offer a hundred, why not a
thousand? After a while the list did
grow to 1,000. Then 3,000, then 5,000,
then—whoa! Truth dawns in a new
shape. At some point in the half-cen-
tury, the number of attainable config-
urations of the familiar atoms into
molecules outgrew their prospects for
serving the needs of man, material or
otherwise.

Finding what’s wanted in a list of the
present size can become a challenge,
particularly if either of the parties on
the two sides of the counter are less
“than certain what the other would call
it. Chemical Abstracts nomenclature
we have not abandoned, even while
switching to the assumption that com-
pounds which have acquired less for-
malistic names will be sought under
those names first. Another new assump-
tion accounts for a substantial portion
of List No. 45: that 100 items or fewer
sharing some structure or use make the
handiest listings.

What’s more, List No. 45 is easier
on the eyes typographically.
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It's tough getting an AgCuCdSn alloy
topose tor you.

Sowe made it easier.

Taking a photomicrograph of a metallurgical 4
specimen isn't easy. Everything has to be :
justright.

And we've got a camera-micro-
scope combination that helps you
get everything just right, because it
performs two important functions. ,

The microscope gives you an un- 2
usually wide choice of lighting so you
capture the specimen in the light that
makes it show up best. The camera
gives you automatic exposure
control so you can concentrate on
picture-taking instead of fiddling
with controls or worrying about
meter readings.

The camera is the new Leitz
4"x 5" bellows camera. It has a fully
transistorized automatic exposure
system, with a photomultiplier de-
tector, and practically unlimited expo-
sure range. You get exact exposure
control independent of bellows exten-
sion, eyepieces and methods of illumi-
nation. Exposure can also be set
manually.

The microscope istheversatile £
LeitzORTHOPLAN Met. It takes ’
many accessories, including
bright-field, dark-field, and
phase-contrast attachments
and 3 different interference
systems.

The field of view is flat,
edge to edge, and large —up to
2V times greater than that of
conventionalfield micro-
SCOpeS. ,

The camera and the micro-
scope can be purchased together or
separately. For more information,

W”te:idti E. Leitz, Inc., Rockleigh, New Jersey 07647
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SCIENCE

Advocates and Opponents of Medical Research

For harassed federal science administrators, this year has been wear-
ing. Contributing heavily to their problems have been the continuing
uncertainties of their budgets. No Congress has been so slow to act. The
National Institutes of Health (NIH) will learn in 1970 what it can
spend in the fiscal year that began 1 July 1969.

The budget-making process for NIH is more simple than for some
other agencies; a review illustrates problems and permits identification
of friends and foes. Significant is the emergence of Senator Magnuson
(D-Wash.) as an effective advocate of NIH (he has been a long-time
supporter of science) and the identification of the Bureau of the Budget
(BOB) as an opponent of medical research.

Work on the fiscal year 1970 budget began at NIH in the summer
of 1968 and continued through that autumn. The proposed budget was
then worked over by the BOB, an arm of the President. After Richard
Nixon was inaugurated, the BOB made a further revision recommend-
ing that funds for research be cut $100 million below the sums appro-
priated for fiscal 1969. After a fight in which Secretary of Health, Edu-
cation and Welfare Robert Finch backed NIH, the President recom-
mended that the sum of $1065 million be appropriated for the intra-
mural and extramural research programs, a cut of $43 million below
the Johnson budget. The House Appropriations Subcommittee* held
hearings in March 1969. The subcommittee, chaired by Representative
Flood (D-Pa.), includes no member vigorously in favor of medical re-
search. The Appropriations Committee did not cut the budget further,
however, but went along with the Nixon recommendation. The House
acted in July 1969.

On 1 July 1969, with appropriation action incomplete, the new fiscal
year began. The Nixon administration was under pressure to hold down
expenditures. The BOB apportioned tentative cuts in spending to the
various departments, including Health, Education and Welfare. In turn,
Secretary Finch instructed NIH to hold overall expenditures to about
90 percent of amounts spent the preceding year. At the same time, NIH
was expected to spend more for training of health manpower, and the
extra funds could come only from a deeper reduction in research funds.
Faced with uncertainties in the budget, NIH informed some investigators
that their funds would be cut by 20 percent. Many who submitted new
applications received nothing.

The relevant Senate subcommitteet held hearings in October 1969.
The atmosphere was friendly. As chairman, Senator Magnuson en-
couraged participation of other members of his subcommittee, and
Senator Cotton (R—N.H.), the ranking minority member, was also help-
ful. As a result, the Senate bill called for substantial (about 10 percent)
increases over amounts recommended by President Nixon and passed
by the House. A House-Senate conference agreed on a sum that is about
5 percent above that originally recommended to Congress.

Even after an appropriations bill is signed by the President, funds are
not spendable. Some time in 1970, the BOB will tell NIH what expendi-
tures are permitted for a fiscal year that began more than 6 months
earlier. The BOB has the power to thwart the will of Congress, and it
may do so. If scientists wish to comment on support of medical résearch,
they should address their letters of praise to Senator Magnuson and their
complaints to President Nixon.—PuiLip H. ABELSON

* Members of the House Appropriations Subcommittee on Labor, Health, Education and
Welfare are Daniel J. Flood (chairman), William H. Natcher, Neal Smith, W. R. Hull,
Bchb Casey, Robert H. Michel, Garner E. Shriver, and Charlotte Reid.

+ Members of the Senate Appropriations Subcommittee on Departments of Labor and
Health, Education and Welfare and Related Agencies are Warren G. Magnuson (chair-
man), Richard B. Russell, John Stennis, Alan Bible, Robert C. Byrd, Spessard L. Hol-
land, Norris Cotton, Clifford P. Case, Hiram L. Fong, and J. Caleb Boggs.



when weighing animal,

vegetable or mineral,
there’s no substitute for a Mettler

Ever weigh a live rabbit? You're so
busy with the animal, you've little
time to manipulate knobs and read
dials. The Mettler top-loader makes
it easy. Just put Harvey on the pan.
Then read the precise weight on our
new -digital readout with its large,
legible numbers.

The versatility of the Mettler qualifies
it for many other unusual weighing
applications. Like setting the price of
real estate gravimetrically (write us—
we’ll tell you how). Or computing the
day’s take at track pari-mutuel win-
dows. And batching to 1/100th of a
gram the many ingredients that go
into the manufacture of a wide variety
of foods and drugs.

Despite some of the zany places
where our top-loaders do their thing,
the lab is really their natural habitat.

In thousands of laboratories through-
out the world, our top-loaders weigh
unknowns, checkweigh, weigh-in,
batch weigh, and weigh below the
balance. We have top-loaders that
perform with £1-mg precision to high
capacity models that weigh to 10 kg.

For complete details on our family of
top-loading balances, request Bulletin
P from our headquarters at 20 Nassau
Street, Princeton, New Jersey 08540.

THE ANALYTICAL
THAT SPEAKS ITS MIND

The Mettler H20E analytical balance
does more than just weigh. It con-
verts weighing results into electrical
signals which can be fed to compati-
ble instrumentation, such as recorders.
To tolerance meters for sorting con-
trol. To digital printers, calculating
machines, and tape and punchcard
equipment via analog-digital convert-
ers. And to computers for conducting
real-time research and process control.

The H20E electronic semi micro has
no peer when it comes to making
continuous determinations of weight
changes. One example is measuring
the change in weight of a micro-
absorption tube as a function of time.
The high repeatability of the instru-
ment’s zero point and excellent re-
producibility ensure precise results
over long experimental runs.

For- detailed application data and
specs, request Bulletin H20E. For in-

formation on analyticals which are less
exotically applied, write for our gen-
eral analytical balance Catalog M-1023.

TITRATIONS THE EASY “WEIGH”

The Mettler DP11 is a gravimetric
titration system which overcomes the
many disadvantages of titration by
volumetric means. It is the newest in
the Mettler family of balance accesso-
ries, and is designed for use with
top-loading balances Models P162,
P120 and the P160 which has a re-
verse scale that indicates the weight
lost by an object.

The DP11 is a joy to use. Simply place
the burette containing the titrant on
the balance pan and carry out your
titration. The quantity of titrant you
dispense by a remotely controlled
pinch valve is continuously displayed
on the digital readout panel of the
balance.

You no longer have to read closely
spaced lines and the sometimes in-
visible numerals on graduated pipettes
or other titration glassware. And pre-
cision surpasses that of most volu-
metric titration apparatus.

If you'd like to titrate the easy way,
request our flyer on the DP11.

Mettler Instrument Corporation, 20 Nassau Street, Princeton, New Jersey 08540 W
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