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Beckman L8 Ultracentrifuges-
High Performance in the 80's

From every aspect of performance, the L8 ultracentri-
fuges are unsurpassed. Whether you choose the 80,000-
rpm Model L8-80, or the 70,000 or 55,000-rpm models,
you get the most advanced drive system, programming
capability, over 40 rotors to choose from, and a host of
built-in features which assure you top performance in
the years ahead.

The Ultra-Smooth™ drive system is the most success-
ful ever designed — a frequency-controlled induction motor
that drives the rotor directly from inside the vacuum sys-
tem. Its smoothness is unsurpassed, and we warrant the
complete drive for 16 billion revolutions.

Programmability comes from microprocessor control
using the Memory-Pac™ module. You insert a Memory-Pac
in the L8 control panel, and
seconds later it is programmed

- with whatever rotor speed,
temperature, etc., you wish.
You're assured of error-free
duplicate runs with no time

spent in set-ups.
L8 features include
a Dry Cycle to remove

moisture from the chamber, an @t Integrator for accu-
rately reproducing runs in sucrose gradients, and
internal diagnostic systems for simple servicing.

For high performance rotors, no one comes close
to Beckman. There are two 80,000-rpm rotors: the 80
Ti fixed angle which generates 602,000 g at 80,000-rpm
— highest force of any rotor —and the VTi-80 for rapid
density gradient runs with such materials as steroid
receptors. For the Model L8-70 ultracentrifuge, the
70,000-rpm Type 70.1 Ti rotor has an outstanding com-
bination of volume (163 mL) and force (450,000¢)
for such separations as plasmid DNA.

Add a superb line of tubes and adapters, topped
by the unique Quick-Seal™ tubes for sure sealing with-
out tube caps, and you can
easily see why investigators
the world over choose
Beckman ultracentrifuges.
For more information, write
Beckman Instruments, Inc.,
Spinco Division, 1117
California Ave., Palo Alto,
CA 94304.

LE'80 Ulkracentrituge

BECKMAN
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| nutntadiograms, TLG plates, electrophoregrams.
With one E-C Densitometer, do any or all!

The EC 910 Transmission Densitometer offers the most
versatility at the lowest cost of any densitometer scan-
ning in the visible light range. Only $1695* complete with
electronic integrator, dielectric filter, and the support
medium template of your choice.

With it you can scan and integrate intact gel slabs and
columns, X-ray film, cellulose acetate and chromato-
graphy strips, and other patterns on selected support
media. Scanning area 18cm X 25cm eliminates need for
cutting.

Interchangeable light slits and optical filters enable
precise quantitation regardless of stain characteristics.

Compatible with all millivolt recorders, the EC 910
Densitometer is lightweight, compact, and takes little
bench space. Reliability assured by solid state electronics.

Like more information? Call E-C Technical Service
collect at 813-344-1644 or write:

E-C Apparatus Corporation

i 3831 Tyrone Bivd. N.
E St. Petersburg, Florida
Scan and integration of *Recorder additional but calibrated with S

DNA sequence autoradiogram. Densitometer it ordered at the same time.
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Phycomyces phototactic response to
actinic blue light (about x10). The giant
sporangiophores of this fungus exhibit
sensory responses to light, gravity, and
the proximity of objects. The sensory
transducing mechanism involves the
modulation of chitin cell wall biosyn-
thesis. Phycomyces in vitro chitin syn-
thesis systems can be used to study the
molecular mode of action of fungicides
and insecticides. See page 905. [David
Dennison, Dartmouth College, Hano-
ver, New Hampshire 03755]



R&D Money Doesn’t Grow on Trees

So, whether you're working in the public or pfivate sector, for a university or
national laboratory, in government or business, it's up to you to find out where the
R&D dollars are hiding and how to go about getting them after you've found them.

y The books in the Research and Development: AAAS Report Series can help you do this in two
WY s
/i 1. Annual R&D Reports —written by experts in the field —explore federal policies, budgetary

/ : . . ‘
ﬁ,, concerns, the economy, and international and domestic developments as they relate to R&D
/ / policy making for the coming fiscal year.

2. Subsequent R&D Colloguium Proceedings — featuring leaders from government, industry,
universities, and other parts of the scientific community—give you the texts of presentations,
question-and-answer periods, and discussions from annual AAAS Colloguia on R&D Policy.

PR Order the Research and Development: AAAS Report Series today. In these money-hard times, it's
o an investment you can't afford to miss.

, New Titles ;

“ R&D: AAAS Report VI, 1982 Colloguium Proceedings, 1981: R&D
( by Willis H. Shapley, Albert H. Teich, and and the New National Agenda paper,
N\ Gail J. Breslow $7.50 (available Sept. 1981)

7 paper, $7.50

Also Available

R&D: AAAS Report V, 1981 R&D Colloguium Proceedings, 1980
R&D: AAAS Report IV, 1980 R&D Colloquium Proceedings, 1979
R&D: AAAS Report lll, 1979 R&D Colloguium Proceedings, 1978
R&D: AAAS Report I, 1978 R&D Colloguium Proceedings, 1977
R&D: AAAS Report |, 1977 R&D Colloquium Proceedings, ‘1976
paper, $5.00 each paper, $5.00 each

Special Offer 6-volume set of either the Reports or
Collogquium Proceedings, $27.00.
Entire 12-volume series, $54.00.
AAAS Sales Dept., L-1-81 1515 Massachusetts
Ave., NW, Washington, DC 20005. Orders under
$10.00 must be prepaid. No further discount to
AAAS members with Special Offer prices.
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'samples youcananalyze with half
a bottle of Ampholine

Cut your electrofocusing costs to a fraction of
previous levels without sacrificing quality or
resolution. Save substantial time casting,
running, and staining gels as well. High
performance electrofocusing lets you analyze
well over 6 sampl per bottle of
Ampholine. And if you're struggling with an
especially tight budget this year, we can
help you save even more. High performance
gels are cast by capillary action onto thin
plastic support foils in layers a mere 0.5 to
0.25mm thick. Because the new thin gels are
cooled more efficiently, resolution-robbing
thermal gradients are eliminated while run
times drop to as little as 30 minutes.
Ampholine, the LKB tradename for the
world’s largest selling carrier ampholyte, is
now available in four new pH ranges. The
new ranges are specially preblended for di-
rect use in either acrylamide.or our new
agarose gels and exhibit excellent con-
ductivity and reproducibility. By switching

to our new preblends, you’ll save preparation
time and reduce your stocking costs as well.

High performance electrofocusing is just
one of a series of new and improved techni-

ques you can perform on the Multiphor®
stem. For more details about this and
other new kits soon to be released, contact
your local LKB representative. We have of-
fices everywhere. Or phone us today at one of
the addresses listed below.

"

LKB

Head office: LKB-Produkter AB, Box 305
Main US sales office: LKB Instruments, Inc. 12221 Pe

5-161 26 Bromma, S
lawn Drive, Rockville, MD 20852. Tel. 301-88

10492
10, telex 230 89 682




BIO LOGICALS
builds custom
oligonucleotid
Faster. ‘

We will ship most custom-synthesized
nucleotides within 2-3 weeks of receipt
of your order. Our DNA/RNA Synthesizer
automates the time-consuming process of
building nucleic acid chains and gives
results in hours rather than in days.

You can spend more of your time working g
with nucleotides, less of your time synthesizing wr
them. For cost estimates and to place an
order call, write, cable or Telex Margaret Whitby
at BIO LOGICALS, Toronto, Canada.
Tel: 416-364-8460
Telex: 06-218746
Cable address: LOGBIO

G
g
T

A Aoty Custom

Synthesis
Oligonuclectide sequences :
?: &;;& :’; Of_ UP to 20 bases will USl‘.la“y be Sh'pped The DNA/RNA Synthesizer: in your laboratory or in ours,
e g g within 2-3 weeks of receipt of your order. it will give you the oligonucleotides you need. Fast!
~ # Modified and labeled bases can be incor- 2
*Lueg™ .o poratedin custom sequences. We can DNA/RNA Synthesizer
G + produce chains of aimost any lengthin-  You may prefer to purchase your own DNA/RNA Synthesizer.
-8 cluding entire genes. Speedis notthe only  if you do your technician will be able to make the nucleic
& advantage of BIO LOGICALS’ Custom acid sequences you need. Any desired sequence up to

Allsynthetes Service. Our nucleotides are exceptionally 14 bases in length can be built automatically. Each base
sequence-verified. pure and our accuracy is guaranteed. addition takes approximately 30 minutes. Operation simply

involves loading the correct column, connecting our reTalhgent

and base packs and programming-in your sequence. The
Standard Products DNA/RNApSynthesizer cycles automatically until the chain
In addition to our custom service our catalogue contains a wide  is complete. It is then ready for the next program. After
selection of linkers, primers and adapters for immediate delivery. removal from the column your sequence may be purified or
Most synthetic linkers and adapters are available off-the-shelf. used as is for certain applications. Ligation of 14-mers is a
Purity and quality are equal to that of our custom products. route to longer sequences.

BIO LOGICALS

20 Victoria Street, Toronto, Ontario
Canada M5C 2N8 1-1-40
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VISIONS

NIKON REVOLUTIONIZES OPTICAL
PERFORMANCE WITH THE
FX PHOTOMICROGRAPHY SYSTEMS.

LED readout of precise, fully automatic, microprocessor-determined exposure from the UFX system control unit.

INSTRUMENTATION
Nikon’s advanced UFX, HFX,
AFX automatic exposure
camera systems and PFX
manual system.

SIGNIFICANCE
Nikon's exclusive FX direct

. larojection design increases
ight transmission efficiency to
greatly reduce exposure times,
enhance lowlight metering
sensitivity and dramatically
improve image quality.
SPECIFICS
Nikon’s remarkably affordable
FX camera systems speed
and simplify the photomicro-
graphic process. High light
transmission efficiency reduces
typical exposure times by up to
a factor of five. This is espe-
cially important for darkfield
and fluorescence techniques.

To aid ease of operation,
the models UFX, HFX, and
AFX offer fully automatic
microprocessor exposure con-
trol and LED digital exposure
readout. Model UFX features
a highly sensitive photomulti-
plier system with choice of
1% spot or integrated average
metering, exposure memory
and motorized 35mm film
advance. Models HFX and
AFX employ Silicon Photo
Diode metering.

All Nikon FX Camera
Systems adapt to 35mm,
Polaroid,® and 4x5 formats.
Extend your vision. Write:
Nikon Visions, Nikon Inc.
Instrument Division
623 Stewart Avenue
Garden City, NY 11530
(516) 222-0200.

Nikon

Extending Man’s Vision
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5 Time and Money Saving Tools for Busy Professionals
]
Sure, you'd like to know about all the books, films, and film strips available in your field. But what a
waste of time and money if what you finally buy doesn’t turn out to be what you want. AAAS has a
solution. The 4 books listed below, plus a subscription to Science Books & Films will give you concise,

complete reviews of 7000 books and 1000 films in mathematics and the physical, applied and social
sciences at a price you can afford.

AAAS Reference Sourcebook Series Science Books & Films
AAAS Science Book List (3rd edition) Films in the Sciences: Reviews and Science Books & Films  the critical
Compiled and edited by Recommendations review journal of the American
Hilary J. Deason Compiled and edited by Michele M. Association for the Advancement of
Covers science books published prior Newman and Madelyn A. McRae Science, reviews a total of 1500 new
to 1970 and includes citations and Provides detailed summaries, books, films, and film strips in the
annotations for 2441 trade, text, and evaluations, and complete ordering sciences and mathematics each year.
reference bbooks. Author and information for nearly 1,000 quality Each review, written and signed by a
subject/title indexes, directory of science films produced between prominent scientist, provides reading
publishers. . 1975 and 1980. Perfect for students, levei, complete library and ordering
454 pp. 1970 $10.00 (cloth) teachers, professionals, and general cCitation. All books in the AAAS
ISBN: 0-87168-201-X audiences. Subject/title and film Reference Sourcebook Series are
distributor indexes. based on material previously

; ; 182 pp. 1980 $14.00 (cloth) published in Science Books & Films.
Eelrod b Kot WOl s DITTel | ISBN: 0-87168-304-7 $17.50 (1 year suoscription, 5 issues)*
Ratings and reviews for almost 3,000 $32.00 (2 year subscription, 10 issues)*

selected science and technical books AAAS Science Book List for Children
published between 1970-1977. Author/  (3rd edition)

subject/title indexes. Compiled by Hilary J. Deason
476 pp. 1978 $16.50 (cloth) A selected and annotated list of 1530
ISBN: 0-87168-218-4 science and mathematics books for

children in elementary schools and
Children’s Collections in public
libraries. Author and subject/title
indexes, directory of publishers.
265 pp. 1972 $8.95 (cloth)

[SBN: 0-87168-202-8

Order Form

Please send me the following books in the AAAS Reference Sourcebooks Series:

Films in the Sciences (cloth only)
AAAS Science Book List Supplement (cloth only)

Send check or money order to: AAAS Science Book List (3rd edition) (cloth only)
AAAS Sales Dept,, Box RS, "

AAAS Science Book List for Children (3rd edition) (cloth only)
1515 Massachusetts Ave., NW/ . ) ' Y
Washington, DC 20005. Please enter my subscription to Science Books and Films:
Please allow 6-8 weeks for ————— T-year $17.00
delivery. AAAS members receive —— 2-years $32.00
10% discount on prepaid orders, Alf orders under $10.00 must be prepaid. *10% discount to AAAS members,

814 SCIENCE, VOL. 213



Small computer friendliness
vs. big computer power.
HP’s new computer systems end the compromise.

Whether it’s sophisticated experimentation or data reduction
and analysis, Hewlett-Packard’s newest technical computer
systems put high-powered scientific performance into easy-
to-configure, easy-to-use workstations. So you can solve
your applications problems just the way you want to. And
a lot sooner than you might have thought possible.

The HP 9826 for complex experiment control.

Designed specifically for I/O-intensive instrument and
control applications, the 9826 uses the powerful new MC
68000 chip for ultra-fast data transfer and number
crunching. It also has a variety of I/O ports and built-in
drivers, so you're free to concentrate on testing, not on sys-
tem configuration. Which means you can get your solutions
up and running in days, instead of weeks or months.

But the 9826 makes it even easier still. Because you
can develop your programs in any of three languages:
HP-enhanced BASIC, HPL, or PASCAL. And with a CRT
display and advanced graphics built right into the system, you
can see and interpret your data almost as soon as you get it.
The HP 9826. System prices start at $8950.

The HP 9845 for high-performance computation.

With a broad range of advanced capabilities (including
new options offering three times the computational speed
of the basic system), the HP 9845 can be configured to
meet your precise needs—from finite element analysis to
simulations and modeling. And almost anything in between.

You can also add hard discs, printers, plotters and
other peripherals to further tailor the system to your
application. And with the 9845’s advanced datacomm
capabilities, you can even share technical information with
other computers in a distributed processing environment.

The HP 9845. System prices start at under $20,000.

All of our computers are backed by HP’s worldwide
service organization. For more information, call your local
HP sales office listed in the White Pages. Or write to
Hewlett-Packard, Attn: Pat Welch, Dept. 35109, 3404 E.
Harmony Rd., Ft. Collins, CO 80525.

Prices U.S.A. list: subject to change without notice. 40107

When performance must be measured by results.

(D

HEWLETT
PACKARD
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TECHEICAL DATA SHFET
POLYNUCLEOT TBE KINASE (T4
leot tde 5 ' -phiaphot ransf erase

lecommended Storage
Cbad 1% Tomiss ~20°C {10 NOT FREEZE)
specif ic Dataz
i 131y Nk 101
Concentration: S0 anvitn
Storage Buiffer: o= Tr

0,1 m¥ ¥

Asmay Conditions: The enzy to the method of Richard-

oy mon (11 4 nated walmon sporm DNA s
AubRtrate ks 50 oM Tris=Cl (ph 7.5);
10w Mgl 5 M dithiothreliel: 65,4 oM ATP) 0,64 0

ly=Rriame,

fne unit of onzymatic activity is defined as that amount

of enzyne catalyzisg the (ormation of ane nmol of acid

tasoluble | 3P] ta 10 misutes av 37°C. =

Paricy:
Specifie Activicy: 64,000 unite/mg protein
Electrophorests
Datas An aliquot of polymueleatide kinawe wan found to miprate
as a single spectes in SUS-polyacrylanide gel vloctro-
phoresis according to the muthod of Laemmli (2).

ing Activities:
(& '%mﬂua to the method of Cameron and Uhlenbeck (1)), 10 units
are [ncubated with 16 oM 3’ evtidive scaophosphate in & buffer
consisting of : 100 wM imidazole-Cl (ph 6.0); 10 oM MgCly; 10 =M E-mercapto-
a1

tame
enzyme
ethanal and 10 ig/ml bovine serum albumin, Inorganic phasphate (Fi) releaned
in menstired colorinetrically after 30 sisutes of incobarion at 17°C. less than
0,3 amol of phosphate wers found to be released per unit of en
uf e 0,1 pmol of eeleased por unit of enx

(2) Ribe fettelty
5 units o ynucleatide kinase are incubated with 1.7

WHA (45 + 165 + 2I8)  (NEC-714) ax 17°C for 90 minutes @

New England Nuclear

CALL TOULPREE A00-2261972 T 840008
. e

It wasworth it.

At first we weren’t making our own
enzymes. We were buying them. Then we
learned something you probably know
already — enzymes pure and reliable enough
for DNA-RNA studies are not easy to come by.

So we made our own, to our own stan-
dards. And before long other researchers

wanted to buy ours, for the same good reasons.

So we named them NENZYMES and
produce them in quantity, but we still subject
them to the same very rigorous tests as
before. And we provide complete testing

data - so you’ll know exactly what you're
getting.

It's a lot of work to make and test the
purest enzymes, but it's worth it. There are
enough variables in molecular biology
research as it is.

DNA Polymerase I, Large Fragment DNA
Polymerase [ (Klenow Fragment), T,-Poly-
nucleotide Kinase, T,-DNA Ligase, and RNA
Polymerase. Plasmid pBR-322 and ¢X174
(RFI) DNA also available. Call collect for com-
plete information.

New England Nuclear

® 549 Albany Street, Boston, Massachusetts 02118
Call toll free: 800-225-1572 Telex: 94-0996
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9; Tel. 514-636-4971, Telex 05-821808

irnla Nla 100 ~n DAandars’ ©



AMBIENT housings are available for all manufacturer's 1, 2, 3 inch end-on
and 1¥%" side-on PMTs. Options include mounting flange, RFI shielding, and
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DOD deserves much credit for sup-
porting important basic research in this
country, to a very large extent unclassi-
fied, and for doing it in an enlightened
and flexible manner that ought to be an
example for other federal funding agen-
cies. It deserves better than such blanket
diatribes. The ‘‘the military will destroy
democracy’’ specter is no better than the
“‘communist under every bed” syn-
drome and does not do anything to pro-
mote a useful debate of fundamental is-
sues. Whether universities accept DOD
funds is one issue and largely a practical
one, although not entirely so. Whether
the country needs a larger defense bud-
get is quite another problem. To address
that there are good and tried channels;
waiving implied boycotts and innuendos
regarding military research will not help.

T3EErRD H. VAN ANDEL
Department of Geology, Stanford
University, Stanford, California 94305

OSHA Standards

I am writing to correct the record
about several Occupational Safety and
Health Administration (OSHA) stan-
dards mentioned in R. Jeffrey Smith’s
article ‘“OSHA shifts direction on health
standards’” (News and Comment, 26
June, p. 1482). Our agency has not with-
drawn a requirement for labeling of
chemical hazards in the workplace, but
rather a proposal. As Smith’s article
correctly states, we expect to issue a
revised proposal for labeling chemical
substances in the workplace by 1 Sep-
tember.

The hearing conservation amendment
to OSHA’s current noise standard,
scheduled to go into effect on 1 August,
would not impose a ‘‘tighter limit on
workplace noise”” as noted by Smith.
Rather, it would define in specific terms
the components of an acceptable hearing
conservation program. Hearing conser-
vation programs are currently required
under OSHA’s standard covering occu-
pational exposure to noise.

Also, the agency has not exempted the
construction industry from the OSHA
standard covering worker access to em-
ployer-maintained medical and exposure
records. Instead, OSHA has stayed for
the construction industry those portions
of the standard giving workers access to
exposure records; construction employ-
ers must continue to maintain these rec-
ords and must provide medical records

“to workers and individuals given specific
'written consent by workers to see their

individual medical records. The agency
has solicited the views of the Advisory



Committee on Construction Safety and
Health, which was not consulted during
the rule-making on these issues, and is
evaluating their recommendations along
with public comments requested on the
records issue. '

JAMES FOSTER
Information and Consumer Affairs,
Occupational Safety and
Health Administration,
Washington, D.C. 20210

Circular A-21: An Alternative
Reporting Method

Much has been written about the ef-
fort-reporting requirements imposed
upon educational institutions by the Of-
fice of Management and Budget (OMB)
Circular A-21. Much of the furor appears
to be due, as John J. Lordan apparently
suggested to the Council of Scientific
Society Presidents (News and Comment,
15 May, p. 760), to either overreaction
or perhaps reaction to inappropriate in-
terpretations of the provisions of para-
graph J.6 of the circular, which autho-
rizes and describes two alternative meth-
ods for distributing salaries and wages—
either personnel activity reports or a
monitored work load.

Individual faculty members and other
university representatives (especially at
institutions that have adopted the per-
sonnel activity alternative) have stated
that the opposition results from what is
perceived to be a requirement that facul-
ty members keep track and report pre-
cisely how much time they spend on
research, teaching, administration,
counseling, and other activities both on
campus and off.

The circular, however, provides [in
paragraph J.6(b)] that ‘‘because of the
nature of work involved in academic
institutions, the various and often inter-
related activities of professorial and pro-
fessional employees frequently cannot
be measured with a high degree of preci-
sion, that reliance must be placed on
reasonably accurate approximations,
and that acceptance of a degree of toler-
ance in measurement is appropriate.”
Certifications confirming ‘‘that the dis-
tribution of activity represents a reason-
able estimate of the work performed by
the employees during the period . . . will
be signed by the employees or by a
responsible official having firsthand
knowledge of the work performed”
[paragraphs J.6¢c(5) and J.6d(4)]. There-
fore, at most institutions many individual
faculty members need not be involved in
the certification of their activity distribu-
tion because department heads or deans

Gilson...
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who should have firsthand knowledge of
reasonable estimates of the work they
perform are authorized to sign certifica-
tions.

Another basis for the objections to the
requirements of paragraph J.6 is the
volume of paperwork resulting from the
personnel activity report. The ‘‘reason’’
given for the selection of that alternative
is that there is an apparent prohibition
(although nobody has explained why) of
the use of the monitored work-load alter-
native for nonprofessional and nonpro-
fessorial employees, and therefore two
systems would be required. This ‘‘rea-
son’’ does not appear to support the
selection, since many institutions al-
ready have the elements of both alterna-
tives in their nonprofessional and non-
professorial (nonexempt) payroll sys-
tems.

An analysis of the two effort distribu-
tion systems prescribed by Circular A-21
indicates few, but important and signifi-
cant, differences. Briefly, the personnel
activity reports ‘‘reflect an after-the-fact
reporting of the percentage of activity of
each employee.”” Reports for profession-
al and professorial staff are to ‘‘be pre-
pared each academic term, but no less
frequently than every six months.’” Each
report will be signed to confirm that the
distribution of activity represents a rea-
sonable estimate of the work performed
during the period.

The monitored work-load system
(paragraph J.6¢), on the other hand, is “‘a
system of budgeted or assigned work-
load . . . incorporated into the official
records of the institution . . . because
practices vary among institutions and
within institutions as to the total activity
constituting full workload—when ex-
pressed in measurable units, such as
contact hours in teaching—the system
will be based on a determination for each
individual reflecting the ratio of each of
the activities which comprises a total
workload of the individual. ... The
system will provide for a modification of
an individual’s salary or salary distribu-
tion commensurate with any significant
change in the employee workload or the
ratio of activities comprising the total
workload.’” Certification of the reason-
ableness of the distribution will occur
at least annually for those employees
whose distributions have not changed
during the year, while a certification
concerning charges up to the date of
change will accompany each change no-
tice initiated during the year. Certifica-
tions of reasonableness will be signed by
the employee or a responsible official
having firsthand knowledge of the work.

When one observes the implementa-

tion of the two alternatives at a number
of institutions, it is apparent that the
monitored work-load alternative is the
more desirable for a number of reasons:

1) Many institutions already have a
system of budgeted distributions for pro-
fessional and professorial employees
that accounts for 100 percent of their
activity, so adoption of the monitored
work-load system may merely require a
refinement of those existing systems.

2) The monitored work-load system
requires a signed statement of reason-
ableness only annually compared to a
requirement of semiannual statements
for personnel activity reporting.

3) The monitored work-load system
provides a means (usually by the control-
ler function) for the institution to auto-
matically monitor charges that exceed or
fall below certain predetermined thresh-
olds established within the system to
ensure reasonably accurate distribution.

4) There are few, if any, apparent
faculty objections or opposition to the
monitored work load.

5) In total, the amount of paperwork
generated by the monitored work-load
system is considerably less than that
which results from the use of personnel
activity reports. '

Several major institutions (Syracuse
University, University of Rochester,
University of Oklahoma, University of
Michigan) already have implemented
monitored work-load systems. Others
are in the process of adopting such sys-
tems.

In summary, the monitored work-load
alternative, which in reality is a payroll
budget validation system, focuses the
responsibility for both budgeting and val-
idation upon deans, department heads,
and other supervisory staff and upon the
controller’s department. It is, therefore,
suggested that institutions consider
adopting the monitored work-load alter-
native in order to meet the requirements
of OMB Circular A-21. It appears that
something satisfactory exists without in-
sisting on complete elimination of effort
reporting.

J. D. TEBBENHOFF
Eastern/Central Regional Office,
Office of Naval Research,
666 Summer Street,
Boston, Massachusetts 02210

Erratum: In the news story *‘A firing over formal-
dehyde’” (News and Comment, 7 August 1981, p.
630), the subheadline attributed to Peter F. Infante
(Occupational Safety and Health Administration)
the position that formaldehyde is a human carcino-
gen whereas, in fact, his belief is that it is an animal
carcinogen. The story also incorrectly reported that
mobile home residents are exposed to levels of
formaldehyde as high as 10 parts per million (column
one, line 28, p. 631). According to a National Acade-
my of Sciences report, the correct level is 4.2 parts
per million.
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Technology and the U.S. Economy

In the two and a half decades immediately following World War II, the
United States was far and away the world leader in science and technology.
Its high technology products earned respect and markets globally. It
enjoyed annual increases in productivity of about 3 percent. The gross
domestic product increased about 3 percent annually, and the inflation rate
was less than 4 percent.

We still lead in science, but our position is eroding. Unless a turnaround
occurs soon in all levels of science education, we are headed for long-term
inferiority. We still enjoy a positive balance of payments in high technology
goods, but our share of the world market has dropped, and the balance with
respect to Japan and Germany has become negative. Innovation is difficult
to gauge, but one measure—patents—indicates a relative decrease. In 1966
only 20 percent of U.S. patents were awarded to foreigners. In 1976 the
figure was 36 percent. Innovation is also related to increases in productivi-
ty, and during the last several years gains in productivity have not occurred.
This, in turn, has been a factor in the high inflation rate. Most economists
agree that increases in productivity tend to hold down inflation, and failure
to obtain such gains was a factor in the double-digit inflation we have
experienced. Another symptom of economic woes is the drop in the rate of
increase in real gross domestic product, which currently is around zero.

A number of studies have been made to analyze the causes of this
country’s poor performance. Groups have been organized by the Commit-
tee for Economic Development (1980), the National Research Council
(1978, 1979, 1980), the Department of Commerce (1979), the Industrial
Research Institute (1980), and others. In 1980 the National Academy of
Engineering published a report highlighting areas of agreement among
previous studies. These findings have now been supplemented by a special
issue of Technology in Society* in which 21 leading economists and
technologists give their analyses of our economic ills and prescriptions for
their amelioration.

Some part of our problems is due to a drastic change in energy prices.
Another factor has been a bias among some business managers toward
quick-payoff projects in decisions involving allocation of resources. But the
principal targets of criticism, and rightly so, are the past policies and
practices of the federal government. These have discouraged innovation
through a multitude of regulations. Tax policies have compared infavorably
with those of our principal competitors. The introduction of new products
or processes is particularly affected by uncertainties raised by regulatory
actions. Delays increase costs and add to the substantial risks that accompa-
ny innovative ventures. Perhaps the most important factor limiting innova-
tion is the availability of capital. In visits to industrial laboratories, I was
repeatedly told this. A leader of R & D at U.S. Steel said to me sadly, ‘“We
know exactly what we need to do to compete successfully with the
Japanese, but we don’t have the money.’”’ In times of high inflation, a
particularly troublesomie factor is that replacement costs of equipment far
exceed its original costs.

The recently enacted tax legislation goes far toward a long-term easing of
problems of capital accumulation for investment in more efficient plants and
processes. But as more funds become available, industry will be expanding
its R & D and seeking more scientific and technical personnel. The pipeline
from the secondary schools through the universities is not in good shape; if
anything, it is deteriorating. Features of the tax legislation that encourage
industrial contributions to universities will be helpful,‘but that addresses
only part of the problems of science and engineering education. Technologi-
cal innovation requires money, a favorable environment for investment, and
trained people. The first two requirements are being met; the new bottle-
neck will probably be a shortage of prepared minds.—PHILIP H. ABELSON

*R. Landau and N. B. Hannay, Eds., ‘““Taxation, technology and the U.S. economy,”
Technology in Society, vol. 3, Nos. 1 and 2, 1981.
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