












































Then from 1900 to about 1950, the huge 
amounts of "dead" fossil fuel carbon intro­
duced into the atmosphere depressed the car­
bon-14 concentration by 2 to 3 percent from 
its "normal" level. After about 1950 a 
spate of atomic bomb testing overcompensated 
for this decrease by creating 100 percent 
more C-14 than would have been present natu­
rally. (Free neutrons from nuclear explos­
ions have the same effect in the atmosphere 
as neutrons from cosmic rays in producing 
C-14.) Since the mid 1960' s the C-14 con­
centration has been gradually decreasing, 
approaching its historic level. 

8. Wines from the 1950's 

These variations made calculating an 
"average" contemporary concentration of ra­
diocarbon difficult, until a researcher in 
Portugal devised an ingenious solution to 
the problem. J.S. Lopes and coworkers in 
the Laboratory of Physics and Engineering in 
Scavem, Portugal, have measured the radio­
carbon content of vintage Portugese wines 
dating from 1950 to the present. The result 
is an accurate record of radiocarbon con­
centration levels stretching back for several 
decades. 

We use this record as a calibration curve 
to correct our measurements. 

9. Individual Particle Counting 

The actual determination of the C-14 con­
tent of an air particulate sample begins 
when the researchers burn the sample com­
pletely to convert all of the elemental and 
organic carbon to carbon dioxide. The C02 
is transferred to a gas proportional "count­
er" which consists of a high purity quartz 
cylinder lined with copper foil and contain­
ing a central tungsten wire. The counter is 
then enclosed in a shield of high-purity cop­
per about 13 centimeters thick, inserted into 
the center of the gun barrel, and protected 
against outside interferences with two heavy 
steel doors. 

Now the counting can begin. A negative 
potential is applied to the foil lining, 
leaving the central tungsten wire with a 
relative positive potential. Each time a 
C-14 atom decays, an electron is ejected 
from the atom's nucleus and is accelerated 
toward the positively charged wire. This 
produces an electrical pulse which is record­
ed and stored by a minicomputer. 

With the help of a mathematical chemist, 
Robert Gerlach, we made sure that each sig-

nal had an energy level and "pulse shape" 
matching those of radiocarbon, and was not 
caused instead by random electrical break­
down or by residual radioactive impurities 
in the counter or shielding materials. 

10. Mu-Meson Exclusion 

The design of the counting system also eli­
minates the possibility that signals pro­
duced by mu-mesons will be mistaken for de­
caying C-14. Mu-mesons are high energy par­
ticles produced by cosmic rays, and they will 
penetrate many meters of earth or many shi­
elds. To avoid having to go underground, the 
NBS researchers enclosed the sample with 
its copper shield in a second gas propor­
tional counter. This counter is analogous 
to the primary system except that it con­
tains many tungsten wires rather than just 
one. The electronics of the NBS system are 
designed to cancel any signals detected si­
multaneously within both the outer and inner 
counters. Simultaneous signals indicate a 
particle has penetrated through the entire 
apparatus and consequently could not have 
been produced by radiocarbon within the sam­
ple chamber. 

II. Samples from Many Areas 

Of course, the most interesting part of 
our experiments are the results. We've 
been cooperating with a number of universi­
ties, other government agencies, and corpor­
ations, in the analysis and sampling of par­
ticulates from different types of areas. So 
far, we have received particulate samples 
collected in a number of U.S. cities, in the 
Utah desert, in a remote forest in Russia, 
in the Virginia Shenandoah Valley, and in 
places with apparently unique pollution prob­
lems like Barrow, Alaska. 

At Barrow, residents are subjected each 
spring to pollution comparable to that of 
major metropolitan areas. There has been 
some speculation that the Point Barrow 
haze is coming over the North Pole from 
Russia or Europe. It will be very in­
teresting to find the radiocarbon concen­
tration of these samples. 

In other places, we have found that the 
percentage of biogenic carbon in particulate 
samples varies considerably depending on the 
time of the year and other factors. We've 
found the full range of concentrations from 
nearly all biogenic to nearly all fossil in 
a number of our studies. 
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12. Samples from Many Times of Day, etc. 

In a proj ect carri ed out in December 1978 
in Denver, Colo . , with Gen e ral Motors, the 
researchers found that the percentage of 
"living" carbon in air particle s varied fro r.i 
as low as 10 percent to as much as 55 per­
cent depending on factors such as the ti me 
of day, the day of the week , and the outsi de 
temperatures. A large percentage of living 
carbon, for example, was reco rded on a day 
when there was known to be a high degree of 
residential wood burning. 

Another study, done in cooperation with 
the Oregon Graduate Center in Portland, Oreg. 
found that on days when local lumber and 
grass-seed companies carried out a pr ocess 
called slash and field burning, nearly 100 
percent of the carbon in the haze over down­
town Portland came from "living" carbon 
sources. 

In a suburb of Lo s Angeles, the weathe r 
was the determining factor. A study with 
the University of Califo rnia showed that the 
concentration range depended most strongly 
on which way the wind was blowing, from the 
traffic-congested center of the city or from 
the neighboring fo rests. 

13. The Environmental Protection Agency's Tough Job 

Having to deal with so r.iany complex vari­
ables in determini ng po l lution sources makes 
the Environmental Protection Agency's (EPA) 
job a lot harder. So EPA is helping to fund 
a number of research projects, to try to get 
as much chemical and physical information as 
possible about air particulate samples. The 
more detailed these analyses become, the more 
likely it is that sources of specific por­
tions of the particulates can be traced ac­
curately. 

14. The Exciting Future 

The field of radiocarbon chemistry has an 
exciting future. Advanced measurement tech­
niques make it possible for the first time 
to detect radiocarbon in individual chemical 
fractions of very small samples. This, 
together with high-resolution sampling, will 
greatly increase our understanding of the 
flow of carbon throughout the environment. 
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7 AXIOMS FOR EXPLANATION (List 811102) 

- Al mos t nobody underst ands the fi r s t t i me . 

- Almo s t nobody reads more than one page. 

- Nobody r eads the fine print, even when 
wri t l ar ge. 

- Peopl e like examples spoken. 

- People l i ke examp les on paper even more. 

- People like examples that have happened, 
that run on a computer, most of 
alL 

- To be impatient, to show irritation at lack 
of understanding, is a splendid highway 
to f a ilure and defeat. 

(Source: Ne i l Macdonald's notes.) 
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Newsletter - Continued from page 2 
Th~ retailers of women's wear (served by 

this facility) will notice a reduction of the 
time to fill an order; this helps forward 
the company's objective of providing custo­
mers with the best service and selection in 
the industry. 

The computers are provided by IBM; and 
the software was developed by a team at Waco 
headed by Dennis Britt. 

FEAR BY EXECUTIVES OF ELECTRONIC DATA 
PROCESSING 

R.G. Taylor, Pres. 
Datacrown, Inc. 
650 McNicoll Ave. 
Willowdale, Ont., Canada M2H 2E1 

( 416) 499-1012 

Many senior executives are fearful of data 
processing because they do not know enough 
about it. 

This is a serious problem. Senior execu­
tives should insist their EDP managers ex­
plain computing in the language of the execu­
tive suite, and not in computer jargon. 

Effective management of data processing 
enables an executive to do a better job, 
and helps companies to make more money. But 
no organization can realize the full benefit 
of computerization (or avoid the costly pit­
falls that come from poor computer planning) 
without: 

- active participation and 
- thorough understanding 

by senior management. Computer processing 
is not only a function that supports other 
corporate activities - but also a vital in­
gredient in the direction of a company. 

The reason for this viewpoint of "only a 
support function" is (I am convinced) that 
many chief executive officers are actually 
terrified of data processing. 

This fear terrifies me. 

(Excerpted from a talk before the annual mee­
ting of the Grocery Products Manufacturers of 
Canada in Toronto.) 

ANTIDOTE TO EXECUTIVE FEAR OF DATA 
PROCESSING 

Edmund C. Berkeley, Editor 
"Computers and People" 

The fear of data processing and computer 
processing is natural in these days for se­
nior executives, who are confronted with 

trying to understand a new and important 
environment in which old wisdom and know-
1 edge seem not to apply. 

And the fear of managers of data process­
ing for their senior executives is also very 
natural, and DP managers often resort to 
jargon in defense of what they conceive as 
the best way to do their job as they see it. 

One of the ways out is the creation of 
a good language (a selection of natural Eng­
lish) which is common to the DP professional 
and the senior executive. In this way they 
might understand each other. The number of 
entries that might be needed in the glossary 
of "DP Lingo I Executive Lingo" might be 
50 to 70. This would be like a phrase book 
for an English tourist in Afghanistan. 

The persons who are developing courses in 
computer literacy might be the logical per­
sons to compose such a phrase book. It seems 
to me that some of the entries in that book 
should be as follows: 

- algorithm I an effective calculating 
rule 

- computer program / a procedure for a 
computer to use 

- FORTRAN I a language for specifying in­
structions to a computer; the word 
comes from "formula translation" 

- artificial intelligence I behavior by a 
machine which in a human being would 
be called intelligent 

I can imagine a conference between a sen­
ior executive and a data processing manager 
where each has a copy of the phrase book, 
and a humorous situation would develop when 
the DP manager uses a computer buzzword not 
in the phrase book, and the senior execu­
tive cheerfully exclaims "Foul!" 

CLASSIFIED ADVERTISING AND COMPUTER 
FRUSTRATION 

Edmund C. Berkeley, Editor 
"Computers and People" 

Recently we tried to put into the classi­
fied section of the "Boston Globe" a six line 
ad for "ALERT clever persons to work as 
Mag Publ Assts" at Berkeley Enterprises. We 
found a stupid program, which would not 
permit squeezing out characters and punctu­
ation and using abbreviations to save char­
acters and the number of lines being billed. 

For example, we tried "Enterpr" at the end 
of one line and "ises" at the beginning of 
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the next. The computer refused both, and 
put "Enterprises" on the next. We tried 
"Enterpr" at the end of one line, and nothing 
on the next. The computer refused both, and 
put "Enterprises" on the next line. We tried 
"Ent-" on one line, and "erprises" on the 
next. The computer refused both, and put 
"Enterprises" on the next line, denying the 
option of unusual hyphenating. At last we 
hit on something the computer would accept, 
"Enterpr." 

The effect of this stupid program is to 
make ads longer, insert waste space, 
bill customers for more money, and increase 
customer dissatisfaction. 

I would guess that somebody at the "Boston 
Globe" made the decisi.on that just the same 
program for editing reporters' reports, con­
trolling and preventing spelling and hyphe­
nating errors, etc., would apply to classi­
fied advertising. But that is not correct. 

"WINGLETS" THAT SAVE FUEL ARE BEING FLIGHT­
TESTED BY NASA ON A TEST PLANE LEASED FROM 
CONTINENTAL AIRLINES 

Ken Atchison 
National Aeronautics and Space Admn. 
Washington, DC 20546 

Maurice Parker 
Langley Research Center 
Hampton, VA 23665 

A "winglet" is a small wing-like struc­
ture fastened to the tip of an airplane wing, 
almost perpendicular to the wing surface. The 
winglet cuts drag that consumes fuel by less­
ening the effect of the vortices at the wing 
tips. The vortices are turbulent swirls of 
air that form at the wingtips of all aircraft 
in flight. (Anybody who has rowed in a row 
boat can see the same kind of whirls in the 
water at the tips of the oar-blades.) In the 
test plane (a DC 10 jetliner leased from Con­
tinental Airlines) there are two winglets 
attached to each wingtip. One is 3.2 meters 
long pointing upward. The other is 0.8 
meters long attached beneath the wing and 
pointed downward. 

Based on wind tunnel tests, a fuel reduc­
tion of about 3 percent is expected with the 
DC-10 winglets. That amounts to a saving 
per year of about 250,000 gallons of fuel, 
now priced at more than $1 per gallon. 

The winglet concept was developed by Rich­
ard T. Whitcomb, an aeronautical designer at 
Langley who has recently retired. Instead 

of extending the wingspan of an airplane 
(which adds fuel consuming weight), winglets 
can reduce drag with much less weight penal­
ty. The design and placement of the wing­
lets for trial was a function of Dr. Whit­
comb. They are already in use on two commer­
cial planes, the Gates Learjet 55 and the 
Grumman Gulfstream III. 

The test plane, leased from Continental 
Airlines, and the test program are contracted 
by McDonnell Douglas Corp. with Langley Re­
search Center of NASA. 

If the test program is a success, it 
could lead to the use of winglets on all 
DC-10 commercial aircraft. 

CONQUERING THE "DIAL AND DIE" CONDITION 
WITH COMPUTERIZATION 

Bill Bradley 
Honeywell, Inc. 
200 Smith St. 
Waltham, MA 02154 

(617) 895-3247 

"We're sorry, but all lines are tempora­
rily busy. Please stand by. Your call will 
be answered by the first available operator." 

Then you are left hanging for what seems 
an eternity, and often is thoroughly exas­
perating, while you can't even think because 
music comes on to distract your thinking. 

Most people have had experiences like this 
when calling an airline, hotel, credit card 
company, or similar organizations. The 
name for this condition or scenario is often 
"dial and die." 

But dial-and-die may soon be a thing of 
the past. A company, Cybernetics Systems 
International Corp., Miami, Fla., has deve­
loped and is marketing an employee planning 
and control system which helps to: 

- estimate the number of operators 
needed to reduce customer waiting to 
a reasonable minimum 

- predict reasonably the number and dura­
tion of incoming telephone calls 

- schedule the employees needed and when 
they should report for work 

- provide for operators, supervisors, and 
managers as needed 

- make daily adustments for absenteeism, 
break times, vacations, etc. 

The system is a modular interactive soft­
ware system, called Employee Management and 
Planning System. It operates on two Honey­
well Level 6 Model 53 small computers. n 
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Games and Puzzles for Nimble Minds - and Computers 

It is fun to use one's mind, and it is fun to use the 
artificial mind of a computer. We publish here a variety 
of puzzles and problems, related in one way or another 
to computer game playing and computer puzzle solving, 

NAYMANDIJ 

In this kind of puzzle an array of random or pseudoran­
dom digits ("produced by Nature") has been subjected to a 
"definite systematic operation" ("chosen by Nature"). The 
problem ("which Man is faced with") is to figure out what 
was Nature's operation. 

A "definite systematic operation" meets the following 
requirements: the operation must be performed on all the 
digits of a definite class which can be designated; the result 
must display some kind of evident, systematic, rational 
order and completely remove some kind of. randomness; the 
operation must be expressible in not more than four English 
words. (But Man can use more words to express the solu­
tion and still win.) 

NA YMANDIJ 8111 

0 7 2 5 1 1 6 5 6 4 7 8 2 6 8 9 0 4 0 6 

3 8 3 5 6 9 4 2 1 3 9 7 4 4 4 7 9 1 3 7 

4 2 2 7 3 6 7 9 9 6 6 7 3 5 8 4 8 5 9 6 

8 1 6 5 8 1 7 8 5 2 2 9 3 8 7 0 4 6 8 8 

2 2 1 6 1 2 7 2 0 5 2 8 7 5 3 8 4 0 1 2 

2 3 2 2 9 4 5 6 1 2 2 7 6 7 8 7 3 4 2 3 

1 7 0 9 3 9 1 8 9 1 8 8 9 7 8 4 0 5 8 2 

9 8 1 8 8 2 5 5 3 3 3 7 2 2 7 8 6 7 2 4 

2 3 9 7 3 6 2 3 0 5 1 7 1 5 1 2 8 0 6 2 

0 0 2 2 4 9 2 9 1 9 6 9 3 4 3 2 3 1 9 5 

MAXIMDIJ 

In this kind of puzzle, a maxim (common saying, proverb, 
some good advice, etc.) using 14 or fewer different letters 
is enciphered (using a simple substitution cipher) into the 
10 decimal digits or equivalent signs, plus a few more signs. 
To compress any extra letters into the set of signs,. the en­
cipherer may use puns, minor misspellings, equivalents (like 
CS or KS for X), etc. But the spaces between words 
are kept. 

MAXIMDIJ 8111 

~jt 
JlXo~XJ., 

0 $ ~ x.. 

Neil Macdonald 
Assistant Editor 

or to programming a computer to understand and use 
free and unconstrained natural language. 

We hope these puzzles will entertain and challenge 
the readers of Computers and People. 

NUMB LES 

A "numble" is an arithmetical problem in which: digits 
have been replaced by capital letters; and there are two 
messages, one which can be read right away, and a second 
one in the digit cipher. The problem is to solve for the 
digits. Each capital letter in the arithmetical problem 
stands for just one digit 0 to 9. A digit may be repre­
sented by more than one letter. The second message, ex­
expressed in numerical digits, is to be translated (using 
the same key) into letters so that it may be read; but 
the spelling may use puns, or deliberate (but evident) 
misspellings, or may be otherwise irregular, to discour­
age cryptanal¥tic methods of deciphering. 

a 

* 

NUMBLE 8111 

MEADOW 

HAS 

HDEWRWS 

EHDSMSA 

WHOEOH 

RSYEOSYS 

1 1 4 7 8 ,, 

We invite our readers to send us solutions. Usually 
the (or "a") solution is published in the next issue. 

SOLUTIONS 

NAYMANDIJ 8109: Make 13 double zeros. 

MAXIMDIJ 8109: There is nothing so well known 

as hope. 

NUMBLE 8109: Death makes brevity. 

Our thanks to the following people for sending us 
solutions: T.P. Finn, Indianapolis, IN - Maxim-
dij 8109; Steve Werdenschlag, Livingston, NJ -
Maximdij 8109, Numble 8109, Naymandij 8109. 
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