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This book contains the results of more than a
half century of research by the author into the
causes of the business, and stock market cycles.

Progress reports in the form of unpublished
lectures, beginning in 1947, were followed by the
simultaneous publication in April 1959 of two

books:
(a) Astro-Economics, published by Llewellyn

Publications, Ltd., for the astrological and gen-
eral reader.

(b) Business Cycle Forecasting, published by

The Journal of Cycle Research, for the business and
scientifically oriented reader.

Since both books dealt solely with the Business
Cycle, it became necessary to apply the principles
expounded in them to the Stock Market, as public
awareness of the effects of planetary influences on
mass investor psychology grew. This was accom-
plished through the author’s Annual Business and

PREFACE

Stock Market forecasts published in Dell’s Horo-
scope Magazine since 1964, which have had an
average accuracy of 80%. The unparalleled spec-
ulation in Gold and Silver during the past few
years, had made it necessary to add information on
those commodities.

This book is therefore d1v1ded into two sec-
tions, viz:

Part 1, which deals with the Business Cycle

Part 2, which deals with the Stock Market,
Stocks, and Precious Metals

To aid the general reader who may be un-
familiar with some of the technical terms used, an
extensive glossary has been provided. |

A word of caution is necessary. This book will
not make you rich over night, nor will it signal the
end of the world, as the popular “prophets of
doom” would have you believe. But, it will show
you how to keep ahead of double digit INFLA-
TION in the years to come.
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CHAPTER 1

INTRODUCTION

Many times during my long business career I
have been asked: “How did a hard-boiled purchas-
mg agent like you ever get interested in such an
occult subject as Astrology?’ Well, it’s a long and
fascinating story that began more than helf a cen-
tury ago in January 1927, when I transferred from
the Engineering Department to the Purchasing
Department of the New York Edison Company
inow known as Con-Edison). A purchasing agent’s
yob is to “buy the right product, at the right time
and at the right price.” To help him do this suc-
cegsfully the purchasing agent refers to historic
price records of the particular commodity in which
he is interested. A glance at commaodity price charts
would tell even a tyro that prices are seldom
stable-that they rise and fall throughout the day,
week, month or year. But what makes prices rise
and fall? That led me to an exhaustive study of the
dismal science of Economics.

Early in my studies I found two important clues
m Volume I of Financial Forecasting by Dr. War-
ren F. Hickernell, Director, Bureau of Business
Conditions, Alexander Hamilton Institute, New
York. Thus began a long and wide-ranging re-
search project over the next thirty years, which
culminated in two books published simultaneous-
Iv in April 1959, viz Business Cycle Forecasting,
published by The Jowrnal of Cycle Research, and
Astro-Economics, published by Liewellyn Publica-
tions, Lid.

The first clue was a reference to the theory
sdvanced in December 1867 in a paper read
before the Manchester (England) Statistical So-
aety by John Mills, an English businessman, who

believed that business cycles were essentially
credit cycles determined by the rate of interest and
business confidence, and that the mental mood of
businessmen tends to run in cycles. 'The menial
mood theory of Mills received strong support in
1938 from Dr. Frederick R. Macaulay, an eminent
American economist, who wrote in, The Move-
ments of Interest Rates, Bank Yields and Stock
Prices in the United States since 1856, as fol-
lows: .

“The very essence of economics is thatitis a
study of human behavior, of the life of man, and
basically of the mental life of man. It takes
cognizance of facts in the external world, not for
their own sakes, but only because of their relations
to the mind of man. It is a study of some of the
causes and effects of those conscious or uncon-

scious decisions that men inevitably make in their
rational or instinctive struggle ‘to earn a living’ and
to satisfy at least some of their desires by adjusting
the external world to themselves and-perhaps-
thereby securing happiness and well-being.”
Ninety years after the English businessman
John Mills propounded his mental mood theory, an
American businessman - Charles G. Mortimer,
President, General Foods Corporation, was quot-
ed in the June 12, 1958 New York World-Telegram
and Sun as follows: “I do not think it is an
exaggeration to say that recessions begin and end -
in the minds of men. Nervousness in the front office
about business prospects can be quickly trans-
lated into lower carloadings”. The Mills and other
conventional Business Cycles are discussed in

Chapter 2.
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The second clue that I found in Dr. Hickernell’s
book was his reference to “The Sunspot Theory of
the Business Cycle”, which was first propounded
in 1801 by the famous English astronomer, Sir
William Herschel, and then in 1875 by the eminent
English economist, Professor William Stanley
Jevons. The trail led to a study of musty volumesin
the library of the New York Edison Company, The
New York Public Library, The Library of Congress
in Washington and the British Museum in Londeon.
The results of this research are givenin Chapter 3.
But what causes sunspots? The answer is given in
Chapter 4, “The Planetary Cause of Sunspots.”

Why are sunspots and other solar disturbances
important to man? On January 24, 1952 I had the
pleasure of meeting John H. Nelson, then Radio
Propagation Analyst, R.C.A. Communications,
Inc., who had just presented an epoch-making
paper before the American Institute of Electrical
Engineers entitled, “Sunspots and Planetary
Fffects on Short Wave Radio”, in which he
elaborated on his earlier paper published in the
March 1951 RCA Review entitled ‘Shortwave
Radio Propagation Correlation and Planetary
Positions.’ |

Although Nelson knew nothing about astrol-
ogy, his findings validated some of the basic teach-
ings of that ancient art, viz: planets in the same
degree of longitude (0° or Conjunction), 90
degrees apart {Square), or 180 degrees apart
(Opposition) were accompanied by unfavorable
long-distance radio transmission, while planets 60
degrees apart (Sextile) or 120 degrees apart
(Trine) were associated with favorable radio
transmission conditions. Then Nelsorrcorrectly
predicted in advance the severe magnetic storm of
August 17, 1959, which blacked out radio trans-
mission over the North Atlantic,triggered a power
blackout in the Central Park area of Con-KEdisonin
New York, and precipitated the disastrous earth-
quake in Yellowstone National Park. This made
such a profound impression on me that I began to
use Nelson's angular planetary patterns to predict
a week in advance, the severe magnetic storm that
occurred two weeks later and which resulted in
failures of Con-Edison underground high-voltage
cables at 3 times the normal rate. These examples,
and others are more fully described in Chapter 5,
“Terrestrial Effects of Solar Activity.”

Since Professor Jevons had hinted in his 1875

paper, “that the configurations of the planets may

2

prove to be the remote causes of the greatest com-
mercial disasters,” research was directed in that

direction and the results were recorded in Chapter
6, “Planetary Theories of the Business Cycle.” My
findings, which were published during the next 20
years, originally aroused much skepticism, but
now are generally accepted by forward looking stu-
dents of the Business Cycle.

Unknown to Professor Jevons in England, a
retired iron and steel manufacturer from Cincin-
nati, Ohio published in 1875 a remarkable, but lit-
tle known book, Benner’s Prophecies of Future Ups
and Downs in Prices”, which Edward R. Dewey,
Executive Director, Foundation for the Study of
Cycles considered to be “the most notable forecast
of prices in existence.” These forecasts were con-
tinued annually thereafter until Benner’s death in
1904. Benner attributed the cause of these price
changes to the influence of the planets Jupiter, -
Saturn, Uranus and Neptune. Details are given in
Chapter 6(a). | |

Chapter 7 covers several Business Cycle
theories that come under the heading of “The
Theory of Unknown Cause” or “Empirical Curve
Fitting.” In this chapter we see how different
economists try to fit the business cycle into pert-
odic curves of 3%, 9, 3.35, 9.93, 11-14 years dura-
tion or some combination of the last three by
Simeon Hutner, which has been labeled “Hutner’s
Cycles of Optimism and Pessimism.”

During the depression of the early 1930’s, a
middle-western wire and cable manufacturer came
into my office in New York one day and showed me
afascinating chart in spiral form made in 1932 by a
“Technocrat” J.-M. Funk of QOttawa, IL, labeled
“The Cycles of Prosperity and Depression.” Upon
examination, the chart showed a very defimte 56-
year pattern in American business activity. I re-
drew the chart into a more easily visualized form
and it became the basis of a lecture I gave on April
16, 1947, at the Henry George School of Social
Science in New York.

After having been convinced of the reasonable-
ness of John Nelson’s planetary patterns, I added
to the foregoing chart the aspects made by Jupiter,
Saturn and Uranus among themselves during the
period 1761-1958 and found that :the ups and
downs of these planetary cycles showed a correla-
tion of 68 percent with the movements of the Busi-
ness Cycle during that period. From this chart 1
was able to predict in advance the business reces-
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sions of 1949-50 and 1969-70. The chart further-
more-indicates a serious depression in 1985 and
details are given in Chapter 6(d).

This concludes Part 1. But, since it deals solely
with the Business Cycle, it was felt necessary to
add a Part II on “Stock Market Prediction,”
because of the increasing participation of the
general public in stock ownership which has
climbed from about 7 million in 1929 to 29 million
in 1980, according to an article in the Wall Street
Journal of May-13, 1981.

Part 2 begins with Chapter 9, “The Art of Pre-
diction”, Most people who have read the Bible are
familiar with the classic exampies of prediction
through dream interpretation, viz: (a) Joseph’s
interpretation of Pharaoh’s dream that 7 years of
famine would follow 7 years of plenty, and (b)
Daniel’s interpretation of Nebuchadnezzar’s
dream of the four kingdoms. But, few people seem

to know that there were two other methods of pre-
dicting the future that were in use for thousands o

years in ancient times, viz: (a} predicting the futurlq:
from the patterns seen in the entrails of newly slain
animals, and (b) predicting the future from the pat-
terns formed by the planets. All three methods will
be thoroughly reviewed in Chapter 10.

Because the ownership of stock in a corpora-
tion is an expression of the owner’s belief that the
value of the stock will increase with time, Chapters
11, 12 and 13 give several methods of stock market
forecasting, as well as the author’s technique for
determining the general direction of the stock
market. The reader may thus determine for him-
self when would be a favorable time to buy and

when to seil.
But, since one cannot buy the “Averages”,

although some large institutional investors do pat-
tern their portfolios after the Standard & Poor’s

Index of 500 stocks, it is necessary to buy a par-
ticular stock. Chapter 14 shows the reader what to

lock for in studying corporation charts.
However, it is a commonplace in Wall Street
that many investors pick the wrong stock. The
question is frequently asked, “Why don’t my
stocks go up when everything else is going up?”
Chapter 14 tells the reader how to pick a stock with
which he will be comfortable and eventually

successful.

3

Finally, in Chapter 15, the reader is introduced
to some of the more useful technical methods to
aid him in timing his buying and selling activ-.
ities. x
The reader is cautioned that no technique can
be 100 percent accurate. He should not expect
that the techniques expounded herein will make
him a millionaire overnight, despite the flam-
bovant claims of the authors of some best-selling
books. For example, one Wall Street professional
wrote a hook entitled How I Helped More Than
10,000 Investors to Profit in Stocks. Unfortunate-
Iy, when he changed his advice, his readers became
so critical, that the poor man committed suicide! A
second man, who was a professional dancer got in
trouble with the IRS after writing a book telling
how he made a million dollars in Wall Street. A
third man wrote a book about how he made a
million dollars in commodities, but he fails to tell
his readers why he lost 1it. |

To hedge against the depreciation of the
currency, it has been a practice that has grown
hoary with age, to put something aside in the form
of gold, or silver, either in coins or bullion bars.
Chapters 15(h) and 15(i) are devoted to a study of
the price fluctuations in these precious metals.

In conclusion, the reader is reminded that the
ups and downs of the Business Cycle, the Stock
Market, Gold, Silver, Real Estate, etc., are caused
by men. And since the actions of men are the result
of their thinking, be it positive or negative, the cure
must lie in a change of thought. Economics and
psychology go hand in hand. Hence the need for
studying Economic Psychology, and the oldest
technique for this study has been indicated by Dr.
Carl G. Jung of Zurich, Switzerland, one of the
world’s greatest psychologists, who has stated,
“Astrology represents the summation of all the
psychological Knowledge of Antiquity.” There-
fore, do not let the ‘“tyranny of words” becloud
your use of one of the best tools for keeping your
head above water in the troubleous times that
lie ahead.

An extensive bibliography of all the sources
referenced has been added, as well as a glossary of
terms which may be unfamiliar to the non-techni-
cal reader, and a complete index,
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CHAPTER 2

'CONVENTIONAL

BUSINESS CYCLES

The end and aim of all science is the prediction and control of phenomena.

(2) INTRODUCTION:
WHY STUDY BUSINESS CYCLES?

The importance of business cycles has been
well expressed by the late Brigadier-General
Leonard P. Ayres of the Cleveland Trust Company
as follows: “Business cycles are as old as the indus-
trial era. Their prosperities have created thou-
sands of fortunes and their depressions have made
millions of workers hungry and desperate. They
have overturned governments, fomented revolu-
tions, and caused wars. They are our most sertous
political problem.”

Ayres goes a step further, for, in “The Nature
and Status of Business Research printed in the
March 1922 Journal of the American Statistical
Association, he concludes: “The job of the busi-
ness statistician is to look into the future. He is
employed to furnish those in positions of top con-
trol in the firm with a fact-basic for their thinking
and acting. If he can do this successfully, he
becomes one of the most valuable men in the
organization.” | |

What is the “Business Cycle”? Burns and
Mitchell, in Measuring Business Cycles (1947)
state that the National Bureau of Economic
Research gives the following definition:- “Busi-
ness cycles are a type of fluctuation found in the

Professor Jacques Loeb

aggregate economic activity of nations that orga-
nize their work mainly in business enterprises; a
cycle consists of expansions occurring at about the
same time in many economic activities, followed
by similarly general recessions, contractions, and
revivals which merge into the expansion phase of
the next cycle; this- sequence of changes is
recurrent but not periodic; in duration, business
cycles vary from more than one year to ten or
twelve years.”

A slightly contrary view is taken by Professors
Warren & Pearson of Cornell, who state in Prices
(1933); “There is no such thing as a definite busi-
ness cycle. There are a large number of cycles of
different lengths for wheat, hogs, sheep, poultry,
cattle, cotton, and automobile production, for
building construction, and for prices of pig iron,
stocks, bonds, etc. The algebraic sum of all these
cycles properly weighted makes the business
eycle. Therefore, no two cycles are alike. The way
to forecast future business cycles is to estimate
each of the elements of the business cycle and to
combine them according to their relative impor-
tance.”

A somewhat similar view is expressed by Pro-
fessor W. C. Mitchell in Business Cycles and Their
Causes {1950) in which he says, “‘Business history
repeats itself, but always with a difference. A



thoroughly adequate theory of business cycles,
applicable to all cycles, is consequently unattain-
able. Every business cycle, strictly speaking, is a
unique series of events and has a unique explana-
tion, because it is the outgrowth of a preceding
series of events likewise unique.”

One of the obstacles to developing a method of
successfully forecasting the ups and downs of the
business cycle is the defeatist attitude that sur-
rounds the subject. Thus, Thomas W. Lamont of J.
P. Morgan & Co. is quoted as saying, “The
forecasts of the wisest economists or business men
are, at best, mere guesses.” In similar vein, Dr.
Arthur F. Bums, former Chairman of the Presi-
dent’s Council of Economic Advisers, and con-

sidered to be the world’s foremost authority on

business cycles once observed: “The gift of proph-

ecy has never loomed large in the endowment of

economists, whether lay or professional.” On
another occasion, he said, “Economists have not
yet evolved, if they ever will, a technique fnr mak-
ing dependable forecasts.”

Dr. Leo Barnes, Chief Economist, Prentice-
Hall, Inc. sums up the situation in Handbook for
Business Forecasting (1949) as follows, “Economic
experts of the National Bureau of Economic Re-
search have been studying business cycles for
more than two decades. They have emerged with
the discouraging conclusions that no two cycles are
exactly alike, and that there is no automatic, inevit-
able periodicity on the basis of which a business
analyst can spot the high and low of the current
business cycle.”

Stuart Chase in Power of Words (1953} reviews
the sorry record of economic forecasters and
comes to the conclusion: “Economics has with
some reason been called the dismal science. A
major difficulty is that economics is so completely
interwoven with human behavior that reliable
theory cannot be formulated unless the economist
takes hoth psychology and anthropology into
account. Most economists have stubbornly held to
pre-scientific assumptions about human behav-

”

iOT.

Bernard M. Baruch is quoted in Forbes Sep-
tember 15, 1958 as follows, “Colleges don’t teach
economics properly, Unfortunately, we learn little
from the experience of the past. An economist
must know, besides his subject, ethics, logic,
philosophy, the humanities and sociology; in fact

everything that is part of how we live and react to
one another,” |

At least one economist has begun to see the .
light, for Dr. George Katonah, Professor of
Economics and Psychology, University of Mich-
igan, wrote in the October 1954 Scientific Amer-
ican, “As yet we know far too little about the origin
of mass attitudes, their spread among peo ple and
the effects of different attitudes on action. But
what we do know is that economic psychology may
usefully supplement the theoretical and statistical
approach of traditional economics. It contributes
to the understanding and prediction of economic
fluctuations, and thereby promises to provide
policy makers with better tools which they may use
to combat the recurrence of periodic depressions
and inflations.” =

A more optimistic note is sounded by Dr. David
F. Jordan in Business Forecasting (1923) who sum-
marizes, “Men in business are constantly obliged
to consider the future. In fact, their prosperity is
dependent chiefly upon their ability successfully
to foresee economic developments. The future:is
by no means indeterminable. By careful analysis of
concurrent events, and with due regard to the
experience of former years, economic forecasting
is now being successfu]ly accomplished in many

lines.””
The LAW of CAUSALITY forms the basis of

all intelligent forecasting. This Law is stated by
Arne Fisher in The Mathematical Theory of Prob-
abilities as follows, “Everything that happens, and
everything that exists, necessarily happens or
exists as the consequence of a previous state of
things.” Jordan further states, “Since everything
that happens necessarily occurs as the conse-
quence of a previous state of things, the predeter-
mination of economic developments is predicated
upon adequate knowledge of existing condi-
tions.”

Successful predictions of business conditions
have been made in the past. Perhaps the most
dramatic ever recorded is the biblical account of
Joseph’s interpretation of Pharaoh’s dream to the
effect that seven fat years would be followed by
seven lean years. Pharaoh profited by Joseph’s
prophetic advice to store surplus food during the
seven years of plenty so that there was ample food
available during the succeeding seven famine

years.




Joseph’s successful prediction was based on
his peculiar gift of dream interpretation. But suc-
cessful prediction can also be based on knowledge.
Thus, Aristotle, the father of Greek science,
relates that Thales of Miletus, (636-546 B.C.) the
first of the Greek astronomers, amassed a small
fortune by putting his astronomical knowledge to
practical use. One Winter, he foresaw that there
would be an abundant olive crop the following
Suramer. So he quietly hired all the olive oil pres-
ses in Miletus and Chios at a very low rental. Then
at harvest time, when all the growers wanted pres-
zes for their abundant crops, he rented the pres-
ses out at a much higher price, thus proving that
scientific prediction could be very profitable.

In 1801, Sir William Herschel, the famous
English astronomer who discovered the planet
Uranus, correctly predicted a good crop year in
England concurrent with a period of abundant
sunspots. Peter Cooper (1 791-1883) the eminent
American philanthropist added considerably to
his fortune by applying his belief in the de cennial
pattern of American business activity, buying the
choicest Wall Street securities at low prices during
panic periods. In more modern times the eminent
English economist, Lord Keynes, became a mil-
lionaire through the successful use of arbitrage
operations in the financial markets.

(b) BUSINESS CYCLE HISTORY

A brief review of the history of economic
thought is essential to a proper understanding of
the subject. The origin of the theory of business
cycles may be traced to a treatise published in
French in 1819 by the Swiss historian, J. C. L. de
Qismondi (1773-1842), who was among the first
historians to appreciate the influence of economic
factors on political and cultural developments. He
called attention to the importance of the study of
commercial crises and advanced some of the
theories concerning them which have been incor-
porated in modern explanations of these events.

In 1838, Dr. Hyde Clark, an English statisti-
cian, wrote a paper on the laws of periodical or
cyclical action in Herapath's Railway Magazine.
He mentioned 10, 13, and ‘14 year periods in
speculation, but when he sought to explain the
cycle as due to physical causes, he was unable to
find any astronomical periods or meteorological
theories with which to connect it. In the Railway
Register for 1847, Dr. Clarke wrote another paper

entitled, “Physical Economy — A Preliminary
Inquiry Into the Physical Laws Governing the
Periods of Famines and Panics.” He pointed out
that the panic conditions existing in 1847 had also
occurred in 1837, 1827, 1817, 1806 and 1796. He
also divided the 54 vear period between the famine
of the French Revolution and the then current
famine in England into five intervals of 10 or 11
years, giving the following famine years: 1793,
1804,1815,1826, 1837,1847.Dr. Clarke may thus
be considered to be the discover of the so-called
11-year cycle.

" In February 1848, J. T. Danson read a paper
before the Statistical Society of London, attempt-
ing to trace a connection between the decennial
periodic changes in the condition of the people and
the variations occurring in the same period in the
prices of the most necessary articles of food.
William Langton, in Transactions of the Manches-
ter Statistical Society for 1857 stated, “These dis-
turbances are the accompaniment of another
wave, which appears to bave a decennial period
and in the generation of which moral causes have
no doubt an important share.”

In 1860, Clement Juglar, the eminent French
economist showed that trade fluctuations were
evclical in nature, and that periods of prosperity,
crisis, and liquidation followed each other in the
same order. He believed the cycle to be self-
perpetuating and gave the length as approximately
9 years, hence this cycle is sometimes calied the
‘Juglar Cycle.”

In 1923 Joseph Kitchin, an American econ-
omist discovered the 3% year or 40-42 month
cycle, which thereafter became known as the
“Kitchin Cycle.” In 1926, the Russian economist N.
D. Kondratieff discovered a 47-60 year cycle,
which has become known as the “Kondraiieff
Wave.”

Since business cycles are peculiar to the indus-
trial nations, and the Industrial Revolution began
in England, it is not surprising that the first
attempts at a scientific explanation of the nature of
business cycles and the periodic return of crises
should be undertakeh by English economists.

(c) 19th CENTURY
BUSINESS CYCLE THEORIES

In 1863, Professor W. Stanley Jevons, of
Manchester, England, discussed the nature of
commercial fluctuations in a paper, “A Serious




Fall in the Value of Gold.” In it, while showing a
clear understanding of the financial interpretation
of business cycles, Jevons tentatively broached
the theory of a “crop cycle.”

However, the first attempt at a complete theory
of the business cycle was made by John Mills, an
English businessman, in a paper, “On credit cycles
and the origin of Commercial Panics”, presented
at a meeting of the Manchester Statistical Society
in December 1867. While using some of Jevons’
ideas on credit, gold, and interest rates, Mills
originated the theory that the mental mood of busi-
ness men tends to run in cycles. According to Mills,
business cycles are essentially cycles of credit,

Dr. Warren F. Hickernell summarizes the Mills
theory in Financial and Business Forecasting
(1928) as follows, “Mills bases his credit cycle
theory upon two main elements; first, the tendency
of human nature to exaggerate prospects for pros-
perity when prices rise and to underestimate busi-
ness opportunities when trade is depressed. The
second factor is the rate of interest, which causes
wide-awake and intelligent men to extend opera-
tions when capital is abundant and to curtail
operations when credit is distended relative to
metallic banking reserves. Intelligent men furnish
the initial impulse toward expansion when busi-
ness is depressed, and they are followed by the
ignorant. Later, the intelligent contract operations
when inflation appears, but the ignorant expand
excessively until checked by a crisis. In a state of
panic, the ignorant curtail abnormally. Their
activities cause violent and extreme fluctuations,
whereas the policy of the intelligent tends to check

extreme tendencies and minimize fluctuations.
“In view of the fact that business tends to move

toward normal conditions through the activity of
intelligent men and tends to move toward ex-
tremes through the actions of the ignorant, Mills
concludes that, ‘'the most effective remedy for com-
mercial panics is to increase the average intelligence
and elevate the average moral tone.”

Clement Juglar’s theory of economic cycles 1s
very similar to John Mills’ credit cycle, but Juglar
believed them to be self-perpetuating. Thus, pros-
perity, with high prices, engenders overspecula-
tiont and leads to a crisis. Liquidation removes the
unfavorable factors in the business situation and

paves the way for revival.
The “mental-mood” theory of Mills received

strong support from Dr. Warren M. Persons, Pro-
fessor of Economics, Harvard University, who

stated in Forecasting Business Cycles (1931), “The
world of affairs in which we live is not a mechanis-
tic world; it is a bewildering world of multiplicities, -
complexities, interactions, repercussions, and the
vagaries of human wants, fears and hopes. It is a
world in which, at times, facts and logic become
subordinated to human emotions. At such times

~individuals, who by themselves are rational, join

with other rational individuals to form an unrea-
soning mob. The business world then suffers from
an epidemic of optimism, with hope, recklessness
and indolence as its leading symptoms, or from an
epidemic of pessimism with fear, timidity and iner-
tia as its leading features. It is also a world of wars,
droughts, floods, earthquakes and monetary
changes. In such a world there can be neither a
‘sure-fire’ system nor a reliable ‘trick’ method of
forecasting business cycles.”

Qthers favoring the Mills theory were the
economist Dr. Frederick R. Macaulay and the
businessman Charles Mortimer, whose views are
given in the previous chapter, as well as Dr. David.
F.Jordan, who, in 1923 stated, “Alternate periods
of prosperity and depression are money phenom-
ena. Panics are psychological phenomena and no
country can ever be pamc-prunf until the mmds of

men substantially change.”

(d) 20th CENTURY
BUSINESS CYCLE THEORIES

Modern research has indicated a tendency of
the rhythmical movements of business to conform
to the principles of harmonic motion - that is that
the swings are like those of the pendulum, or like
the waves in the ocean. Hence, modern economists
classify business cycle theories into three groups,
i.e., (1) Free Oscillations, (2) Forced Oscillations
and (3) Erratic Shock. Harold Hotelling explains
the first two as foilows: |

“(1) The theory of free oscillations depends
only upon the internal structure of the system. In
this category may be placed the credit cycles of
Juglar and Mills. Another is the “Corn-Hog
Cycle”, during which the high price of hogs and the
low price of corn lead to overproduction in the first
instance and under production in the second. This
in turn reverses the price structure and cyclical
fluctuations ensue. The causes of vanations are
here apparent, and for this reason any observed
correlations derive more significance than those



which may have appeared in an attempt to test the
theory of forced oscillations. -

“(2)The theory of forced oscillations depends
upon forces external to the system itself, forces
whose origins are non-economic. One of these 1s
the so-called Sunspot Theory of which Jevons was
the most prominent advocate. Another is the 8
year Venus cycle of H. L. Moore. Commenting on
such theories, Hotelling observes: “The trouble
with all such theories is the tenuousness, in the
light of physics, of the long chain of causation
which they are forced to postulate: Even if a statis-
tical test should yield a very high correlation, the
odds thus established in favor of such an hypoth-
esis would have to be heavily discounted on
account of its strong a priori improbability. - .

“(3) The theory of erratic shock is credited by
Ragnar Frisch to Knut Wicksell, who was the first
to explicitly formulate the theory that the source of
energy which maintains the economic cycle is
erratic shocks. According to Wicksell, the eco-
nomic system is being pushed along irregularly
and jerkingly by new innovations and exploitations
which may cause more or less regular cyclical

movements. - -
Since the theory of forced oscillations is the

earliest in which attempts have been made to pre-
dict the future of business, a more detailed study
will be made of the various predictive elements
that have been used in the past.

There are three main theories relative to forced
oscillations. One of these theories attributes the
rhythmic ups and downs of business and other
human affairs to the influence of sunspots, which
will be discussed in Chapter 3. A second theory
attributes these regularities to planets, acting
either directly or indirectly through the Sun, for
example, Moore's 8-year Venus cycle and the
author’s theory, which will be discussed in Chapter
6. A third approach is purely empirical and con-

tents itself with merely recording the regularities.

observable, without-as-yet attempting to postu-
late any theory of cause. It might be called the
Theory of Unknown Causes, and will be covered 1n

Chapter 7.
The theory most widely used by modern

economists is known as The Historic Analogy
Theory. Thus, Professor A. B. Adams, from a study
of all the business cycles since 1720 concludes in
his book Analysis of Business Cycles (1936), “All
statistical forecasts are predicated upon the

theory that business history will repeat itself,
either as to fluctuations in the general trend of
business, or as to correlations in the fluctuations of
certain time series. All forecasting agencies have
used assumptions of historical repetition of cyclical
movements, as well as assumptions of fixed se-
guences of time series, to aid them in making
forecasts. It is evident that the great weakness of
the empirical or historical method of forecasting is
the fact that business history does not repeat itself
with sufficient regularity and similarity to make
this method of forecasting reasonably dependable.

'Sound knowledge of the history of cyclical fluctua-

tions is a necessary prerequisite to intelligent
forecasting of the future trend of business, A
thorough study of past cycles can be gained only
through an analytical study of the economic hap-
penings and conditions which attended each
cycle.”

Furthermore, Smith and Duncan, in Elemen- |
tary Statistics and Applications (1944) state,
“Business economists attempt many kinds of
forecasts. One of the most important objects of
economic forecasting is to predict general business
conditions; that is to say, the cyclical position of
general business. Statistically, general business is
properly measured by some index of business
activity. One of the methods used in forecasts of
general business conditions is known as that of
‘historical analogy’. It is based on the assumption
that in cyclical fluctuations history tends to repeat
itself. In its cruder forms, this consists merely in .
forecasting the course of general business, subse- |
quent to some disturbance, from the course of
general business that followed a similar distur-
bance in the past. For example, the forecaster
might undertake to predict the course of general
business following the crisis of 1939 from the
course of business following the crisis of 1873.

Similarly, Professor S. J. Maisel of the Univer-
sity of California states in Fluctuations, Growth &
Forecasting (1957), “Successful forecasting is
intricate. Forecasts deal in probabilities. Most
forecasters make use of historical and statistical
patterns. It is almost impossible to work without
them. The procedures assume that there are cer-
tain uniformities in the economy which can be dis-
covered by an analysis of past experience. By
means of statistics, observation, or theory, it is dis-
covered that a certain situation A in the past has
always been followed by another situation B.
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Assuming that this results from a relationship in
the economy which will not change, it can be pre-
dicted that the next time A occurs, B will
ensue.”

Nevertheless, most economists take the posi-
tion of Professor E. C. Bratt, who states in Busi-
ness Cycles and Forecasting (1940), “Emotional
response within the forces creating the self-
generating oscillation may obey psychological
laws, but if so, these laws are as yet too obscure to
be of any value for the purpose of explanation. The
emotional response must, therefore, be accepted
as a chance result for the present. Every business
cycle has been unique in that the combination of
forces is never the same. If the cause of business-
cycle variation were always premsely lcnﬂwn,
forecasting would become simple.”

Another sceptic was Stuart Chase, who, in
Power of Words (1953) observed, "One revealing
collection of prophecies as to the course of the
American economy between 1900 and 1929 made
by serious students of economics showed nearly
every prophet to be either seriously or totally
wrong, the majority was firmly convinced that
prosperity would continue long beyond 1929. The
post-World War II depression so confidently pre-
dicted by practically everybody, never arrived.
The facts have consistently belied the predictions
of the economists. Most economists cannot even
foretell the general direction of the economy. The
perennial argument is raging as to whether thF

economy is headed for more inflation, for a reces-
sion, or for an old-fashioned depression.” (This
was just as true in the current recession as it was in -
the 1953 recession).

The most recent critic of economists for their
failure to correctly forecast the future trend of
American business was the distinguished Amer-
ican economist Dr. John Kenneth Galbraith of
Harvard University who stated in his book Money
(1975), “In the decade from the mid 60’s to the mid
70’s economic policy was to be extensively guided
by prediction that was deeply subordinated to
hope... Behind the benign facade of the New
Economics in these years were serious flaws. The
first was reliance on prediction and foresight - on
taking action before need. Foresight is an imper-
fect thing - all prevision in economics is imperfect.
And, even more serious, the economist in high
office is under a strong personal and political com-
pulsion to predict wrongly. That is partly because
of the temptation to predict what is wanted, and 1t
is better, not worse, economic performance that is
always wanted.” |

(Note: Most of the material in this Chapter is
based on a lecture given by the author at the
January 6, 1959 meeting of The New York Chapter
of the Foundation for the Study of Cycles, of which
he was then Vice President. It was subsequently
published in the April 1959 issue of the Journal of
Cycle Research). -



CHAPTER 3

THE SUNSPOT THEORY

OF BUSINESS CYCLES

Believe nothing without examination. But whepe reason and evidence will warrant the con-
clusion, believe everything and let prejudice be unknown. Search for truth on all occasions

and espouse it in opposition to the World.

(a) INTRODUCTION

One of the most successful economic forecasts
of the 19th Century was made-not by an econ-
omist, but by an astronomer-Sir William Herschel
(1738-1822), who became famous as the dis-
coverer of the planet Uranus in 1781. In a paper
read before the Royal Society of London on April
16, 1801, Herschel called attention to an apparent
relationship between sunspot activity and the
price of wheat. From his studies of six periods be-
tween 1650 and 1800, Herschel concluded that in
periods with little or no sunspaots, wheat was scarce
and hence prices were high; conversely, in periods
of abundant sunspots, crops were abundant and
prices low.

Although his facts were too few and sketchy to
justify a positive assertion, Herschel correctly pre-
dicted that the next period of abundant sunspots
would be accompanied by abundant crops., The
Mean Relative Sunspot Numbersincreased froma
low of 4.1 during 1798 to a high of 47.5 during
1804. ‘Agricultural production increased enor-
mously from the low reached during the wet sum-
mer of 1799, but prices continued to rise until
1801, when over-production caused a decline until
the renewal of the Napoleonic Wars in 1803. The
year 1809 produced a harvest almost as poor as

Andrew Jackson Davis

that of 1799, and it was followed by almost equally
poor harvests the following three years. No sun-
spots were counted in 1810 and prices continued
fo rise to a peak in 1813.’ -

At this point, a word about sunspots is In order.

Sunspots are vast, whirling storms on the sun’s
surface, similar to terrestrial cyclones or tor-
nadoes, evidenced by dark spots, and accom-
panied by large, irregular, bright areas called
faculae, licht and dark markings called flocculi,
and vast eruptions of gases rising from the
chromosphere to heights as greal as 1,000,000
miles called prominences.
This periodicity of sunspots was first noted by
Samuel Heinrich Schwabe of Dessau, Germany,
who in 1844 published the results of his observa-
tions between 1826 and 1843 inclusive, pro-
visionally estimating the sunspot cycle to be about
10 years. Professor Rudolph Wolf of Zurich, Swit-
zerland, published in 1852 an analysis of all the
recorded observation of spots from 1610 to 1850
and estimated therefrom that the average length of
the cycle was 11.11 years. However, the interval
has been as short as 9.0 years and as long as
13.6 years. |

Dr. D. Justin Schove, in the June 1955 Journal
of Geophysical Research calculates the mean cycle
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as 11.11 years, with a range of 8 years minimum
and 16 years maximum. So far in the present cen-
tury the mean has been 10 years. Schove makes
the significant statement, “The ultimate test of all
theories and formulae must lie in prediction. Pre-
diction of future sunspot numbers and cycles is
important, but harmonic analysis has proved
unsuccessful, and there is little agreement among
scientists as to a suitable basis for forecasting.”

Tt is now apparent why Dr. Clarke was unable to
find an astronomical period to fit his 10-year cycle
of 1838, and his 11l-year cycle of 1847, since
Schwabe’s estimate of the length of the sunspot
cycle as 10 years wasn’t published until 1844, and
Wolf's estimate of 11.11 years wasn’t published
until 1852. Evldenﬂy Dr. Clarke was way ahead of
his time.

The next exponent of the Sunsput Theary was
the noted English economist William Stanley
Jevons (1835-82), who felt that financial fluctua-
tions might depend upon changes in the produc-
tion of food. He labored for 12 years to establish a
fundamental physical law of commercial fluctua-
tions, which culminated in a paper, ““The Solar
Period and the Price of Corn’ read before the Bris-
tol Meeting of the British Association in 1875.

In this paper Jevons stated, “It is true that Mr.
John Mills, in his very excellent papers upon
Credit Cycles in the Transactions of the Manches-
ter Statistical Society (1867-8) has shown that
these periodic collapses are really mental in their
nature, depending upon variations of despon-
dency, hopefulness, excitement, disappointment,
and panic. But it seems to me very probable that
these moods of the commercial mind, while con-
stituting the principal part of the phenomena, may
be controlled by outward events, especially the
condition of the harvests.”

But what affects the harvests? Jevons an-
swered, “It has lately been proved, beyond all
reasonable doubt, that there is a periodic variation
in the Sun’s condition, which was first discovered
in the alternate increase and decrease of area of
the sunspots, but which is also marked by the
occurrence of auroras, magnetic storms, cyclones,
and other meteorological disturbances. Little
doubt is now entertained moreover, that the ramn-
fall and other atmospheric phenomena of any
locality are more or less influenced by the same

changes in the Sun’s condition, though we do not

- yet know either the exact nature of these solar
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variations nor the way in which they would act
upon the weather of any particular country.

“Now if weather depends in any degree upon
the solar period, it follows that the harvest and the
price of grain will depend more or less upon the
solar period, and will go through pericdic fluctua-
tions in periods of time equal to those of the
sunspots.” |

Jevons. used tables for wheat, barley, oats,
beans, peas, vetches, and rye, derived from Pro-
fessor James E. Thorold Rogers’ monumental His-
tory of Agriculture and Prices in England from 1259
to 1793, published in 1866. Expressing prices in
grains of silver in order to eliminate fluctuations
due to currency changes during the 140 years
under review, Jevons obtained an 11.11 year cycle
which was the supposed average length of the prin-
cipal sunspot cycle. The price of wheat has been
used as an index of farm preducts for over 1000
years in England. The price of 3 percent Consols
(British perpetual Government bonds) is used as
an index of interest rates.

Professor Jevons then made the fnllﬂmng prn
phetic statements, “Assuming that variations of

‘commercial credit and enterprise are essentially

mental in their nature, must there not be external
events to excite hopefulness at one time or disap-
pointment and despondency at another? It may be
that the commercial classes of the English nation,
as at present constituted, form a body, suited by
mental and other condifions, to go through a com-
plete oscillation in a period nearly corresponding
to that of the sunspots. In such conditions, a com-
paratively slight variation of the prices of food,
repeated in a similar manner, at corresponding
points of the oscillation, would suffice to produce
violent effects.

“If, then, the English money market is naturally
fitted to swing or roll in periods of ten or eleven
years, comparatively slight variations in the good-
ness of harvests repeated at like intervals would
suffice to produce those alternations of depres-
sion, activity, excitement, and collapse which
undoubtedly recur in well-marked succession. I am
aware that speculations of this kind may seem
somewhat far-fetched and finelv-wrought, but
financial collapses have recurred with such ap-
proach to regularity in the last fifty years, that
either this or some other explanation is needed.

“Tt is curious to reflect that if these speculations
should prove to have any validity, we get back lo



- .1 o
a .
ey —— ' _* - - =

something which might be mistaken for the astrology
of the Middle Ages. Professor Balfour Stewart has

shown much reason for believing that the sunspot
period is connected with the configuration of the
planets. (I have since read Professor Stewart’s
memoirs on the subject and am inclined to think
that the relation of the planets and solar variations
is of a more remote nature than he believes.)

“Now, if the planets govern the Sun, and the
Sun governs the vintages and harvests, and thus
the prices of food and raw materials, and the state
of the money market, it follows that the configura-
tion of the planets may prove to be the remote causes
of the greatest commercial disasters.
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“It is a curious fact, not sufficiently known, that
the electric telegraph was a favorite dream of the -
physicists and romanticists of the sixteenth and
seventeenth centuries. It would be equally curious
if the pseudo-science of astrology should, in like
manner, foreshadow the triumphs which precise
and methodical investigations may yet disclose, as
to the obscure periodic causes. affecting our
welfare when we are least aware of it.”” He con-
cluded, “I do not venture to assert positively that
the average fluctuations as given in the preceding
tables are solely due to variations in solar power.
They seem to show that the subject deserves
further investigation, which I hope to give to it
when I have leisure.”
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At the Dublin Meeting of the British Associa- “attempts to discover a regular periodicity in the

tion held on August 19, 1878, Jevons read a paper, price of corn in Europe, but without success.
“The Periodicity of Commercial Crises and its (What frankness!) Nevertheless, I have long felt
Physical Explanation” in which he states, “Three convinced that a well-marked decennial perio-
years ago, at the Bristol Meeting of the British dicity can be traced in the actmty of trade and the
Association, I read a paper giving the supposed recurrence of commercial crises.’

results of a new attempt to prove the relation sus- Jevons then lists the following years when
pected by Herschel. Subsequent inquiry convin- English trade reached a maximum of actmty

ced me that my figures would not support the 1701, 1711, 1721, 1732, 1742, 1753, 1763, 1772,
conclusion I derived from them, and I withdrew the 1783, 1795, 1805, 1815, 1825, 1837, 1847, 1857,
paper from publication. I have since made several 1866. See Figures 1a, 1d where the panic years are
' encircled. Of them, he says, “These years, whether
marked by the bursting of a commercial panic or
not, are, as nearly as I can judge, corresponding
years, and the mtervals vary only from nme to'
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twelve years. There being in all an interval of one
hundred and sixty-five years, broken into sixteen
periods, the average length of the period is about
10.3 years.”

By eliminating the years 1701 and 1711, which
he considers as not well-established, Jevons gets a
period of 10.43 years, which compares with the
mean duration of the sunspot period at that time of
10.45 years. Jevons concludes, “Judging this close
coincidence of results according to the theory of
probabilities, it becomes highly probable that two
periodic phenomena, varying so nearly in the same
mean period, are connected as cause and effect.”
However, this conclusion was not, at that time, sus-
ceptible of scientific proof.

In “Commercial Crisis and Sunspots”, printed
in Nature November 14, 1878, Jevons repeats
most of the material contained in his British
Association paper. He goes on to state, “All kinds
of distinct reasons can be given why trade should
be now inflated and again depressed and col-
lapsed. But, so long as these causes are various and
disconnected, nothing emerges to explain the re-
markable appearance of regularity and periodicity
which characterizes these events. I can entertain
no doubt whatever that the principal commercial
crises do fall into a series having the average
period of about 10.466 years. Moreover, the
almost perfect coincidence of this period with
Broun’s estimate of the sunspot period (10.45
years) is by itself strong evidence that the
phenomena are causally connected. The exact
nature of the connection cannot at present be
established. -

In 1959, the author was informed by a fellow-
member of The Foundation for the Study of
Cycles, Dr. Carlos Garcia-Mata, that he had been
told by H. 8. Jevons that his father William Stanley
Jevons had been compelled to withdraw his 1875
paper on the “Sunspot Theory” and subsequently
died of a2 broken heart because of the adverse
criticism he had received from his fellow econ-
omists. What had evidently aroused the ire of the
latter were the underlined unorthodox phrases the
elder Jevons used in his 1875 paper.

A great forward step was taken by the younger
Jevons (H. Stanley Jevons), who wrote a paper
entitled “The Sun’s Heat and Trade Activity,’
published in the August 1903 Contemporary

-Review, which he summarized as follows, “The
heat emitted by the Sun undoubtedly varies,
increasing and decreasing in such a way that the
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interval from one maximum of warmth to the next
is, on the average 3% years. Every third fluctuation
is emphasized, so that there is a major variation
occupying about 11 years, which harmonizes
exactly with the variations of sunspots.

“It is not, as used to be supposed, the 11-year
or sunspot period which is the important factor in
determining the cycle of trade and the occurrence
of commercial crises. Probably the sunspot period
does have some effect; but it is the 3% year, or
‘solar prominence’ period with which we are
primarily concerned in accounting for trade fluc-
tuations,

“This short, or 3% year variation in the Sun’s
heat has a very marked effect upon terrestrial
weather. Meteorologists have shown, indeed, that
the average barometric pressure in places all over
the earth varies in this period of 3% years, and this
fluctuation of pressure is only the result of changes
of temperature and moistness of the air, occurring
in the same period. In other words, the Sun, by his
changes, gives us alternately a hot dry climate and
a comparatively cold and wet climate. The hot, dry
years - those probably in which the earth’s surface

has received the most heat from the Sun, have
been of recent times: 1889, 1882-3, 1896-7, 1500,
1903-4, 1907; whilst the coldest and dampest
years, falling between them, have been: 1891,
1895, 1896-9, 1902, 1905, 1909.

“It is supposed that the Sun emits a stream of
electrons, which is greatest at sunspot maximum.
The effect on our atmosphere of an increased bom-
bardment of electrons would be to increase con-
densation of water vapor, thus causing more
cloudy weather, increasing the rainfalls, and lower-
ing the temperature.

“The evidence which I have collected on the
subject brings me to the conclusion that my father
(William Stanley Jevons), with his usual remark-
able power of intuition, was perfectly correct in
connecting the occurrence of commercial fluctua-
tions and crises with changes in the sun’s heat, but
that the facts are much more complicated than he
apparently supposed. I wish, however, to empha-
size my conviction that if I have succeeded in mak-
ing any advance upon his statement of the theory,
it is only by means of the progress of astronomical
and meteorological investigation and the publica-
tion of detailed crop statistics, which were not
available in his time.”

In the January 1923 Review of Economic Statis-
tics, the American economist Joseph Kitchin, con-




firmed the findings of the younger Jevons. He
found a cycle averaging 3-1/3 years, or 40 months,
hased on careful measurements of certain indexes
during the years 1890-1922 in both Great Britain
and the United States. This cycle was thereafter
called the “Kitchin Cycle.” He also found that
major cycles are merely aggregates, usually of two,
less commonly of three, minor ¢ycles, and that the
limits of these major cycles are marked by a high
maximum of the indexes, and sometimes a panic.
The average of these major cycles he stated was
eight years, and the most usual interval seven or
ten years. These major cycles have been called

“Juglar Cycles”, as previously noted.

In a paper “The Causes of Fluctuations of -

Industrial Activity and the Price Level” read
hefore the Royal Statistical Society, May 16, 1933,
the younger Jevons took another forward step, for
he says *“This tendency of business - commercial,
industrial and financial - to severe fluctuations is
partly due to the psychological states which

current economic conditions create in groups of

business men, and also partly due to the reactions
which arise from the financial and credit customs
and organization of the country. The 3% year cycle
is sufficiently powerful, however, to force the swing
of trade and industry to adapt itself to its period,
50 that the boom, or maximum, of the trade cycle
proper must coincide with a maximum of the minor
cycle.”

Most economists, however, tended to behttle

the Sunspot Theory'until Dr. Carlos Garcia - Mata

and Dr. Felix 1. Shaffner reported in the Quarterly
Journal of Economics, November 1934 the results

of a careful and impartial investigation into the
relation between solar activity and business
cycles. They found a startlingly high degree of cor-
relation between the 11-year cycle of solar activity
and that of total production, exclusive of agricul-
ture, for the period from 1875 to 1930. Exceptions
were found only during the depressions of 1903-4
and 1913-14, which were due to the enormous
quantity of voleanic dust blown into the atmos-
phere during the volcanic eruptions of Mount
Pelee in 1902-3 and Mount Katmai in 1912-13.
Garcia-Mata and Shaffner used the areas of
sunspots and solar faculae compiled by the Green-
wich Observatory of the Royal Astronomical
Society as their index of solar activity and Dr.
Warren M. Persons’ indices of crop, mineral and
manufacturing production in the United States for
pericds ranging from 1875 to 1930. The curves in
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Figure 2 show that regardless of whether raw or
smoothed data are used, there is éxcellent correla-
tion between the index of solar activity and the
index of manufacturing, as well as the index of total

production, exclusive of crops, but very poor cor-

relation with the crop index.

The Garcia-Mata and Shaffner studies con-
firmed the Herschel-Jevons theory, although the
former used sunspot and faculae areas, whereas
the latter used sunspot numbers as measures of
solar activity. The poor correlation of the Garcia-
Mata-Shaffner data for crops is undoubtedly due
to the declining importance of agriculture in the
U.S. economy. The value of agricultural produc-
tion at the time of their studies was only 10 percent
of total annual production, whereas in the days of
Herschel and Jevons, some 40 percent of the
population of England were engaged in agri-
culture. |

Where Jevons was unable to advance a theory
for the causal relationship he had found, Garcia-
Mata and Shaffner advanced the following two
theories: i

(1) Mass psychﬂlug}r is influenced by waves of
optimism or pessimism caused by variations in the
amount of ultra-violet rays emitted by the Sun,
which variations are determined by variations in
sunspot and solar faculae.

(2) Changes in solar activity cause changes in
the electromagnetic field of the earth which affects
the electrical field of humans. Dr. E. D. Adrian of
Yale University in 1929 and E. G. Weaver and C.
W. Bray in 1930 discovered through experimenta-
tion with nerve tissue the existence of electrical
currents in the human body. Changes in the elec-
trical field of humans may result in biological
changes affecting the individual's state of opti-
mism Or pessimism. o

Garcia-Mata and Shaffner, however, state that,
“we have been unable to determine whether the
best correlation is with the curve of the total
amount of the solar disturbances with a lag of
several years, or with the cycle formed by the
yearly increase or decrease in disturbances in the
solar surface (spots, faculae, etc.), or with the exis-
tence or absence of spots pointing directly to the
earth in the solar central zone, or through some
other feature of the solar ¢ycle.”

In 1940, Dr. Garcia-Mata discovered a marked
degree of correlation between the 40-month
oscillations in business and variations in terrestrial
magnetism. The fluctuations in these two variables
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closely resembled the oscillations in the total area
of dark flocculi in the central zone of the sun.

1t will be noted that Figure 3, which compares
the Silberling-Ayres General Business Index with
the Zurich Sunspot Numbers for the years 1750-
1958 does not support the idea of a close correla-
tion over the entire period. While a direct
correlation does seem to persist for several
decades at a time, as, for example, during the
period of the Jevons and Garcia-Mata studies,
(1875 - 1930), it is inverse at other periods, viz:
World War II and Korean War. (The General Busi-

ness Index is a composite of that prepared by M. J.

Silberling in Dynamics of Business for the period of
1750-1940, to which has been added the Avres
Index of the Cleveland Trust Company. The Sun-
spot Index is derived from the Mean Relative Sun-
spot Numbers of the Zurich Observatory in
Switzerland).

The Sunspot Theory of the Business Cycle has
not been generally accepted by economists as a
group. Thus, Paul A. Samuelson, Professor of
B conomics, Massachusetts Institute of Technoi-
ogy writes in his book, Economics as follows,

“The business cycle is a pulse common to
almost all sectors of economic life and to all
capitalistic countries. Movements In national
income, unemployment, production, prices, and
profits are not so regular and predictable as the
orbits of the planets or the oscillations of a pen-
dulum, and there is no magical method of forecast-
ing the turns of business activity.

“Unfortunately, the field of economics has not
the classic simplicity of physics or mathematics.In |
economics, it is not quite so easy to demonstrate
that sunspot theories of the business cycle are all
moonshine, especially if their proponents are will-
ing to spend a lifetime manipulating statistics until
they produce agreement. This sad fact is impor-
tant, not because we find it difficult to disprove the
sunspot theory - no one really cares much today
ahout sunspot theories - but rather because our
cockiness about what we think are better and truer
theories must always be subject to liberal reserva-
tions in view of the complexity of economic obser-
vations and data which make it difficult to disprove
a bad theory or verify‘a good one.” '

H. T. Davis, in The Analysis of Economic Time
Series, disagrees with Professor Samuelson, for he
says that the Herschel-Jevons-Garcia-Mata Shat-
fner theory of explaining crises and depressions in
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Fig. 3 Sunspot Numbers & Business Cycles 1750—1980
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terms of solar variations is a possibility “which has
never been completely discredited because of a
persistent correlation.” He then goes on to
state,

“The interest for economics in sunspots seems,
however, to lie in another direction. In these data,
we have a phenomenon, expressed as a time series,
for which no a priori explanation is universally
accepted by the astronomers. That the phenom-
enon is periodic is unquestionable, but there
remains doubt as to the nature of the periodicity.
Hence, the data on sunspots provide an almost
perfect example upon which to test methods of
periodogram analysis, which might be applicable
to the more variable and less regularly periodic
phenomena of economics.

“Historically, the investigation of time series
began with the astronomers, and it will be well for
us to keep this fact in mind as we proceed. Their
problem and that of the economists are essentially
the same, and the methods which they have
employed in untangling the complex motions and
interactions of the heavenly bodies contain much
that is illuminating in an analysis of the com-
plicated behavior of economic time series.”

(b) SUMMARY OF THE SUNSPOT
THEORY OF BUSINESS CYCLES

The history of the early attempts to link sun-

spot activity and the business cycle in a cause and

effect relationship has been handicapped by the

lack of sufficiently accurate data to affirmatively .

prove the reality of such a connection. Thus, Sir
William Herschel in 1801 did not have the benefit

of the data on the sunspot cycle, which was first

made available to the world by Heinrich Schwabe

in 1844. Although Carrington in 1863 had the
benefit of considerable data on sunspot activity, he
was handicapped by a lack of sufficient eco-

nomic data.
While the elder Jevons in 1875 was perhaps the

first of the great English economists to apply the

periodicity, and the 1940 studies of Garcia-Mata,
which confirmed the younger Jevons (1909) 3%-
year periodicity, may revolutionize our ideas con-
cerning the origin of the ups and downs of
business. Particularly, since investigations in other
fields of science reinforce the belief that the timing

“of business oscillations is the result of well-defined

natural forces.

~ Referring to the Sunspnt Thenry, H. T. Davis,
in The Analysis of Economic Time Series (1941},
concludes, “It is obvious that if business is influen-
ced by conditions external to its own institutions, a
correlation must first be observed between the
external and the internal cycles. But the establish-
ment of such correlations is not sufficient to prove
such influences without the addition of a prion
evidence to show the causal nature of the pos-
tulated relationship. The argument to show that
empirical relationships discovered iIn ecenomic
time series are essentially problems in inverse
probability, is valid here. Even though a high cor-
relation may be observed between historical crises
and the maxima and minina of sunspots, this is
totally insufficient to prove scientifically that the
observed relationship is real and that it may be
relied upon for the forecasting of business de-
pressions.

“Those who now favor the theory, realizing the
weakness of the correlation argument, have at-
tempted to establish a direct relationship between
sunspots and psychic factors such as optimism and
pessimism, If it could be demonstrated, for exam-
ple, that a highly ionized atmosphere exerted a
direct influence upon the human spirit, then there
might be a valid basis for accepting the thesis that
sunspot activity may lead to group optimisms or
group pessimisms with their ancillary reactions
upon the business cycle.

“The greatest stumbling block to the-accep-

~ tance of the theory has been the lack of evidence to

statistical method to economics, he erred in his

attempts to correlate the presumed length of the

sunspot cycle and the business cycle.

The Garcia-Mata-Shaffner studies of 1934,
which so powerfully confirmed the -earlier
Herschel-Jevons {1801-1875) efforts to correlate
business and sunspot cycles in terms of an 11-year
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indicate the kind of mechanism, which wouild comn-
vert solar variation into economic variation. The
best clue is now found in the ultra-violet curve, but
one must freely admit that the data are meager and
that the chain of causation, through the effects
upon human psychology is tenuous indeed.
“The theory, however, is suggestive enough to
warrant further study. It is to be hoped that we may
have in time more adequate data regarding first,
the variation of ultra-violet in the Sun throughouta
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wider range of frequencies, and second, a more
thorough understanding of the effect that this may
have upon human behavior.

“The actual construction of a new science is a
long and difficult task, since the interrelationships
between the observed phenomena must be dis-
covered by the process of experimentation on the
one hand and intuition on the other. The dif-
ficulties in constructing a social science are even
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greater than the difficulties encountered in con-
structing a physical science, since in the former the -
relationships are seldom functionally exact and
must be explored through the medium of correla-
tions instead of complete functional relation-
ships.”

What causes Sunspots? The answer to this
question will be found in the next chapter.



CHAPTER 4

THE PLANETARY

(a) INTRODUCTION

What are sunspots and what causes them? In
the latter part of the 19th Century, the astronomi-
cal world was bitterly divided as to the cause of
sunspots. Professor C. A. Young of Princeton
University summarized the opposing views in The
Sun (1882) as follows, “There is no question of
solar physics more interesting or important than
that which concerns the cause of this periodicity
(of sunspots), but a satisfactory solution remains
to be found. It has been supposed by astronomers
of very great authority that the influence of the
planets in some way produces it. Jupiter, Venus,
and Mercury have been especially suspected of
complicity in the matter, the first on account of his

enormous mass, the others on account of their

proximity.
“Fyen more important than the problem of the

cause of sunspot periodicity, is the question
whether this periodicity produces any noticeable
effects upon the earth, and, if so, what? Inregard to
this question the astronomical world is divided
into two almost hostile camps, so decided is the
difference of opinion, and so sharp the discussion.
One party holds that the state of the Sun's surface
is a determining factor in our terrestrial meteorol-
ogy, making itself felt in our temperature, baro-
metric pressure, rainfall, cyclones, crops, and even
our financia! condition, and that, therefore, the
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most careful watch should be kept upon the Sun
for economic as well as scientific reasons. The
other party contends that there 1s, and can be, no
sensible influence upon the earth produced by
such slight variations in the solar light and heat,
though, of course they all admit the connection be-
tween sunspots and the condition of the earth’s
magnetic elements. It seems pretly clear that we
are not in a position yet to decide the question
either way; it will take a much longer period of
observation, and observations conducted with
special reference to the subject of inquiry, to settle
it. At any rate, from the data now in our possession,
men of great ability and laborious industry draw
opposite conclusions.” -
Although Young believed that the facts at that
time did not seem to warrant the conclusion that
sunspots were connected with various terrestrial
phenomena, he was fair enough to state, “The
latest, and one of the most interesting, of the
essays in this general direction, is that of Professor
Jevons, who seeks to show a relation between sun-
spots and commercial crises. The idea is by no
means absurd, as some have declared - it is a mere
question of fact. If sunspots have really any sen-
sible effect upon terrestrial meteorology, upon
temperature, storms, and rainfall, they must thus
indirectly affect the crops, and so disturb financial
relations; in such a delicate organization as that of
the world’s commerce, it needs but a feather-
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weight, rightly applied, to alter the covrse of trade
and credit, and produce a ‘boom’ (if we may be
forgiven the use of so convenient a word), or a

crash.”

(b) SUNSPOT THEORY

The Sun is the most important member of our
solar system, since it contains 99.9 percent of the
mass of the system, and thus regulates the move-
ments of the other bodies. From the Sun we obtain
our light, heat, and energy, and on its life giving
rays depend all human activity. It acts on us
through the atmospheric shell surrounding the
Earth, which is being bombarded by electronic
influences varying in intensity with cyclonic dis-
turbances on the Sun’s surface evidenced by dark
spots called sunspots, large, irregular, bright areas
called faculae, light and dark markings called floc-
culi, and vast eruptions of gases rising from the
chromosphere to heights as great as 1,000,000
miles, called prominences.

According to Dr. D. Justin Schove of Baken-
ham, England, sunspots have been observed as far
hack as 649 B.C. But the earliest contimuous
records of sunspot observations are contained in
the great Chinese Encyclopedia of 1322 A.D,
which lists 45 sunspots between 301 A.D. and
1205 A.D. Nineteen additional sunspots were
observed by the Chinese up to 1370 A.D. An Inca
observer, Huyana-Capec, made sunspot observa-
tions between 1495 A D, and 1525 A.D. However,
the first scientific study of sunspots began in 1610
AD. with the telescopic ohservations of Galileo
and his contemporaries, Fabricius, Harriot, and
Scheiner. Reliable counts of sunspot numbers
have been kept continuously since 1748 A.D. The
Danish astronomer Horrebow discovered from
observations between 1761-1769 that sunspots
varied with time.

The periodicity of sunspots was first noted by
an amateur astronomer, Samuel Heinrich Sch-
wabe, of Dessau Germany, who in 1844 published
the results of his observations between 1826 and
1843 inclusive, provisionally estimating the sun-
spot cycle to be about 10 years long. Rudoiph Wolf
of Zurich, Switzerland published in 1852 an
analysis of all the recorded observations of sun-
spots which could be collected from 1610 to 1850
and estimated therefrom that the cycle averaged
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11.11 years in length, with periods as short as 9.0
years and as long as 13.6 years. Wolf's value was
confirmed a century later by Schove, who in 1855,
published the results of his studies of the years
649 B.C. to 2000 A.D., which showed an average
length of 11.11 years, with the inverval between
peaks as short as 8 years and as long as 16 years. In
1958, Edward R. Dewey, Executive Director,
Foundation for the Study of Cycles, estimated the
average length of the cycle to be 11.094 years for
the period 300 B.C. to A.D. 1958.

Sir John Herschel was perhaps the first
astronomer to suggest that sunspots may be vast,
whirling storms on the Sun, similar to terrestrial
cyclones ortornadoes; for he reported in 1867 that
W. Rutter Dawes,in tracing the changes in sun-
spots from day to day between December 23,
1851, and January 17, 1852, “was led to conclude
that in many instances, they have a movement of
rotation about their own centers.” But it was not
until October 7, 1908, that photographs taken with
the newly invented spectroheliograph at Mt.
Wilson Observatory under the direction of Dr.
George Ellery Hale, revealed great vortices, whirl-
ing in opposite directions on opposite sides of the
solar equator, and centering over two large sun-
spots. Subsequent spectrobeliograms taken in
hydrogen light revealed a structure around spot
sroups-resembling the lines of force formed by a
bar magnet in iron filings, or the lines of flow in
a whirlpool. '

The electromagnetic nature of sunspots was
suggested as early as 1833 by Sir John Herschel
who wrote that, “A continual current of electric
matter may be constantly circulating in the Sun'’s
immediate neighborhood, or traversing the plan-
etary spaces, and exciting, in the upper regions of
its atmosphere, those phenomena of which we
have yet an unequivocal manifestation In our
aurora borealis.” In 1867 he recorded that solar
spots coincided with great disturbances in the
magnetic system of the earth, and that, “the coin-
cidence of epochs of maxima and minima in the
two series of phenomena amounts indeed to iden-
tity, a fact evidently of most important signifi-
cance, but which neither astronomical nor mag-
netic science is yet sufficiently advanced to mter-
pr&t,”

Hence, proof of the electromagnetic nature of
sunspots had to wait for three important scientific
discoveries. First, Michael Faraday had noted in
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his Experimental Researches (1837) the possi-
bility that a moving electric charge might produce
a magnetic field; this effect was observed by
Rowland in 1876 and again by Roentgen in 1885; 1t
was measured quantitatively by Rowland and
Hutchinson in 1889. Second, on September 13,
1845 Faraday proved that a magnetic field can
rotate a beam of light passing through it from a
luminous source outside of its influence. Third, in
1896, Pieter Zeeman of Leyden, Holland, dis-
covered that when a luminous vapor is placed be-
tween the pole pieces of a powerful electromagnet,
the spectrum lines, instead of having their normal
appearance, are split into several components.

As early as 1892, Young had noticed that cer-
tain lines were doubled in the spectra of sun spots,
and Hale suspected that this doubling was a Zee-
man effect due to the magnetic field of the sunspot
vortex. In 1908, Hale announced observational
proof that each sunspot center was a powerful
magnet. Observations at Mt. Wilson Observatory
of the Zeeman effect in several thousand spot-
groups have shown that in the majority of cases the
two spots of a pair, or the clusters at opposite ends
of a stream, are of opposite magnetic polarity; and
that spot groups in the northern and southemn
hemispheres are of opposite polarity. Then in
1912, when spot groups of a new cycle began to
appear in high latitudes, the polarities were found
to be the reverse of groups in the previous cycle,
This reversal in polarity of spot groups has subse-
quently been corroborated by cbservations at the
minima of 1922, 1933 and 1%44. Thus, the true
sunspot cycle is now considered to be twice the 11-
year period, or 22-23 years.

Commenting on this brilliant discovery by Hale
and his assistants, Dr. Harlan True Stetson of the
Massachusetts Institute of Technology wrote in
1949, “It had long been known that the frequen-
cies of light waves were distorted if there was a
powerful magnetic field at the light source. When
the Mt. Wilson observers examined and actually
measured the frequency of the light coming from
the centers of sunspots, it was found to be distor-
ted in exactly the way that light waves are distorted
in the laboratory when a powerful electromagnet is
placed around a source of light. Thus came the
startling revelation not only that sunspots were
terrific hurricanes, but also that every hurricane
center was in itself a powerful magnet..The
magnetism in some sunspots is nearly a million
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times as powerful as that of the earth” (The pos-
sible analogy of the solar light to that of the aurora
had been pointed out as early as 1801 by Sir
William Herschel). Stetson concluded that, “the
close correlation of changes in the earth’s mag-
netism with the coming and going of sunspots 1s
one of the best established connections between
sunspots and the earth that is known to sci-
ence.” | ’

Now that we have reviewed what sunspots are
thought to be, the next question is: What causes
sunspots? There are a number of theories, but the

‘best documented is the planetary theory.

(c) SUNSPOT-PLANETARY
CORRELATIONS

During the past 50 years, the author has found
in the writings of noted European and American
scientists covering more than a century, the follow-
ing evidence in support of the theory of the
planetary cause of sunspots. The earliest worker in
this field was the Swiss astronomer Rudolph Wolf,
who in 1859 devised a formula by which the mass,
distance and angular position of the planets might
be used to produce a curve agreeing in its main
cutlines with that of the sunspot curve.

In 1863, the English astronomer, R. C. Car-
rington, (1826-75), published his Observations of
the Spots on the Sun from November 9, 1853 to
March 24, 1861, at the end of which he showed a
chart (Figure 4). This chart was intended to show
what, if any, correlation existed between the 11.11-
year sunspot cycle, and Jupiter’s orbital period of
11.86 years. (The Radius Vector of a planet is the

line joining the planet and the Sun.) He thereby

sought to combine the work of Herschel and Woll,
Of the chart, Carrington wrote the following

account.
“I purposely contrast with the sunspot curve

the variations of Jupiter’s Radius Vector, as offer-
ing the only approximate agreement which I have
been able to perceive. It will be seen that from the
year 1770 there is a very fair general agreement be-
tween maxima of frequency and maxima of
Jupiter’s Radius Vector, and between minima and
minima, with such an amount of loose discrepancy
as to throw grave doubt on any hasty conclusion of
physical connexion. In the two periods which pre-
cede that date there appears to be a total disagree-
ment, and although the data for frequency are less
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certain for those years, yet the general form of the
curve of Professor Wolf is probably too well
established to admit of anything like reversion by
the addition of other observations which have not
yet come to hand. In this case, though unfavorable
to our purpose, it is important to see before us an
instance in which eight consecutive cases of general
but imperfect agreement between the variations of
two physical phenomena are shown to be insuffi-
cient to base any conclusions upon, at the same
time that they powerfully stimulate further inquiry
with the view of ascertaining whether the dis-
crepancy may admit of future explanation.”
This degree of correlation did not continue
during the next 100 years for the lower half of

Figure 4 shows that the peaks of the two curves

become more and more displaced until in 1917
they were 180 degrees apart. Not until 1957 did
the two curves again fall into synchronism.

The periodic nature of the recurrences of sun-
spots had suggested that the planets in some way
were the cause of the atmospheric disturbances in
the surface layers of the sun. Hence, some scien-
tists believed that the gravitational, magnetic, or
electrical influences of the planets revolving
sround the sun set up tides in the solar atmo-
sphere, in a manner similar to the tides in the
oceans of the earth set up by the Moon.

Thus, the American astronomer Professor W.
A Norton of Yale College believed that both
Jupiter and Venus were involved in the production
of sunspots. He wrote in his book A Treatise on
Astronomy (1867) the following item.

“The sun’s spots are for the most part developed
by, or in some way connected with, the operation of a
physical agency exerted by the planets upon the
photosphere. This remarkable fact has been con-
clusively established by the observations of
Schwabe, Carrington, Secchi, and others; and
especially by the detailed discussion to which all
the reliable observations upon the spots, made
during the last 100 years, have been subjected by
Professor Wolf of Zurich. The planets which exer-
cise the greatest influence are Jupiter and Venus.
The planetary agency is directly recognized in the
origination of spots on the sun’s surface brought by
the rotation into favorable positions, and in the
subsequent changes experienced by the spots
while subject to the direct action of the planet. It is
also shown by the dependence of the epochs of the
maximum and minimum of spots upon the posi-
tions of the planets, especially of Jupiter and

Venus. It appears from the results of observation,
that the planets operate unequally in different parts
of the ecliptic, and in different relative positions; and
their effects are apparently modified, in certain
positions, by the motion of the solar system
through space.” _
Additional findings were reported in 1869-
1870 by the English astronomers, W. de la Rue,
Balfour Stewart and Loewy in Researches on Solar
Physics. They found some influence on sunspots
due to the configurations of not only Jupiter and
Venus, but Venus and Mercury, Mars and Jupiter,

and Mercury alone,

In 1875, the American meteorologist John H.
Tice stated in his book, The Elements of Geology,
that the planetary equinoxes were the cause of
solar perturbations; that the maximum distur-
bance upon the earth must occur at or near
Jupiter's equinox, and that the energy of the
equinox of any planet was intensified when that of
another occurred at or about the same time.

In 1882, Young credited Professor Loomis with
the original suggestion that the conjunctions and
oppositions of Jupiter and Saturn, which occurred
at intervals of 9.93 years, might be the cause of
sunspots, but when he found that in some cases
sinspot minima have coincided with this align-
ment of the two planets, while in others the align-
ment occurred as sunspot maxima, he dropped
the matter.

However, Professor E. W. Brown of Yale was
more persevering, for in 1900 he wrote a paper
entitled, “A Possible Explanation of the Sunspot
Period”, which was published in the Monthly
Notices of the Royal Astronomical Society. Esti-
mating that the tide-raising force of Saturn to be
approximately one-third that of Jupiter, Brown
constructed a curve in which he had added
Saturn’s tide-making foree to that of Jupiter when
the two planets were in the same direction from the
Sun (conjunction) and also when they were on
opposite sides of the Sun (opposition), since there
are always tides on both sides of a celestial body
disturbed by gravity. He then subtracted Saturn’s
tide-making force from that of Jupiter when the
two planets were at right angles (square) to
each other.

Figure 5 shows the results of Brown’s work for
the period 1600-1900, its extension to 1936 by Dr.
Ellsworth Huntington of Yale University, and to
1980 by this author. The middle portion of the
chart, covering the period 1750-1900 shows 12 out
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of 14 cases (87% %) where the maximum disturbing
force of the two planets coincided with sunspot
peaks. For this period, Huntington calculated that
the odds against a chance relationship were
billions to one. This high degree of correlation con-
tinued during the period 1900-1980, which shows
7 out of 8 cases (87%%) of close relationship.

- On December 25, 1900, the Irish meterologist
Hugh Clements wrote, in The Solution of the Sun-
spot Mystery, that sunspot frequency was due to
the particular grouping of the planets and their
tide-lifting power, which is greatest at an angle of
45 degrees, hecause at that angle the planetis pull-
ing more or less at right angles to gravity and 1s
therefore unopposed by it.

‘In 1902, the English statistician William Digby
wrote, in Natural Law in Terrestrial Phenomena,
“De la Rue found that when two powerful planets
were in line, as seen from the Sun, the spotted area
was much increased.” Dighy further stated, “If we
take the grouping of the planets at a time of mazx-
imum sunspots, we find that they are usually onthe
same side of the sun as the earth. When they are
not on one and the same side, they are placed in
line exactly opposite to act in unison with another
planet; or, not being in line, they are so situated on
the other side of the Sun as to produce their tide-
raising power within an angle of 45 degrees from
the earth or other powerful planet, and the spots
are produced on the Sun’s face next to us.”

In an effort to answer the 1882 objections of
Professor Young that, (a) “It is very difficult to
conceive in what manner the planets, so small and
so remote, can possibly produce such profound
and extensive disturbances on the sun, and (b) no
planet-lifted tides can directly account for sun-
spots.” Digby combined the researches of de la
Rue, Stewart and Loewy and those of Clements
and concluded, “The planets Mercury, Venus,
Mars, Earth, Jupiter and Saturn would each have
at an angle of about 45 degrees considerable tide-
lifting power; and the effect would be very much
greater when two or more of them acted together at
the maximum tide-lifting angle.” Dighy correctly
predicted the sunspot maxima of 1905 from the
. positions of the aforementioned planets.

" Papers on the subjects of planets and sunspots
began to increase, for in 1907, the English
astronomer Mrs. A. 8. D. Maunder shuwed in “An
Apparent Influence of the Earth on the Numbers
and Areas of Sunspots in the Cycle 1899-1901”
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that more sunspots were born on the side of the
Sun away from the earth than on the face of the -
Sun toward the earth, and that more sunspots
appear to die on the face of the Sun toward the
earth than on the hemisphere turned away from
the earth.

This was confirmed by Professor Arthur
Schuster in 1911, who also found a similar
relationship with respect to the planets, par-
ticularly in the case of Venus. He suggested that in
a solar atmosphere in which the downward
gravitational pull was nearly balanced by the out-
ward pressure of light or by electrostatic repulsion,
the pull of the planets might well raise tides of
appreciable size. Schuster thus supported the
Clements-Digby theory of the tide-producing

power of planetary formations.
One of the most active exponents of the

planetary theory of sunspot causation was the
American meteorologist H. H. Clayton, who was so
impressed by Schuster’s findings that he began his
own investigation of the subject, covering Jupiter
and Saturn for the period 1749-1913 and Mercury,
Earth and Venus during 1856-1913. According to
Huntington, Clayton in 1923 found that a double
mazximum of sunspots was formed for each planet
during a sidereal revolution. He also found that the
tide-raising power of Jupiter was 2-3 times that of
the earth and that the observed amplitude of sun-
spots was more nearly the cube of three. Hence he
concluded that spot production increased much
more rapidly than the tidal force. Huntington
therefore, suggested an electrostatic influence
(vide Schuster). Huntington wrote, “The energy
derived from the planets may be no more than that
of pressing a button, which starts an explosion.
When a little eddy is once started, the slight move-
ment so generated may be reinforced by stresses
due to the rapid cooling of the Sun’s outer layer or

to the Sun’s varying rate of rotation at different
latitudes.”

The planetary theory received stmng support
even behind the Iron Curtain, for in 1926 A. H.
Tchijevsky, Professor of History, Moscow Univer-
sity published a startling but little known paper,
“Epidemic Catastrophes and Periodical Solar
Activity” in which he showed a striking correlation
between sunspot activity and the positions of
Jupiter, Earth, Venus, and Mercury. He, however,
stated, “One difficulty with all planetary theones
for explaining the appearance of sunspots is that




the tidal action of the planets is too small to be
significant in causing eruptions in the solar atmos-
phere on gravitational grounds. If one were to sup-
pose, however, that the planets are at different
electric potentials, then there is perhaps a fresh
basis for attack on the sunspot theory from the
planetary viewpoint.” When Tchijevsky’s paper
was published in the U.S.5.R., he was exiled to
Siberia by Stalin, but was released when
Khruschev came to power. But he died shortly
thereafter in 1964.

"~ In 1928, H. Voigt, a German investigator, con-
structed a chart in which the influences of
Neptune, Uranus, Saturn, and Jupiter were com-
bined to give a close resemblance to the sunspot
curve from 1749 to 1942,

An important, but little known, contribution
was that of the Norwegian scientist K. G. Meldahl
who in 1932, published a provisional essay in Nor-
wegian and in 1938 an English translation, “Tidal
Forces in the Sun’s Corona due to the Planets™ of
his researches during the period 1921-1938. He
calculated the tidal forces of Mercury, Venus, the
Earth, Jupiter and Saturn to be as shown in

Table 1.
Table 1. Tidal Force of Planets (Meldahl)

Planet Tidal Force
& Mercury 16.3-67.3
¢ Venus 63.4-66.1
P Earth 28.9-31.9
24 Jupiter ° 58.9-78.7
h Saturn 3.3-Approx.
Cf' Mars 0.9-Approx.

He then added the above forces vectorially to
get the height of the force wave running around the
equator and produced a chart of the tidal forces for
every eleventh day from 1923 to 1966. Meldahl
concluded, “Variations in the Sun’s corona are due
to tidal action from the planets, consisting of posi-
tive and negative vertical forces, combined with
tangential forces.” The values shown in the above
tabulation are based on Sir Isaac Newton’s classic
Law of Gravitation, which states that the tidal
force exerted by a planet upon the Sun vanes
directly as its mass divided by the cube of its dis-
tance from the Sun. It therefore takes into account
the effect of orbital eccentricities of the planets.
He found that when Saturn, Jupiter, Earth and
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Venus were south of the Sun’s equator, that their
combined tidal force was at its peak.

- In 1935, Clayton constructed a curve based on
the mean periods of Saturn, Jupiter, Venus, Mer-
cury and Barth, from which he very closely forecast
the sunspot maximum of 1937. He took the mean
period of pairs of these planets when they were at
their maximum distance from Earth’s equator, and
found that the two greatest factors in sunspot pro-
duction appeared to be the conjunction periods of
Jupiter—Saturn and Venus-—Mercury. He sug-
gested in 1943 that the reason might be because
Jupiter and Saturn are the two largest planets,
while Mercury and Venus are the two nearest
the Sun. E

In 1936, the California astronomer Fernando
Sanford reported, in “Influence of Planetary Con-
figurations Upon the Frequency of Sunspots " that,
(1) “The sunspottedness was 76.9 percent greater
when Venus and Earth were on opposite sides of
the Sun than when they were on the same side; (2)
there wag an increase of 15 percent in sunspotted-
ness when Mercury and Earth were on opposite
sides of the Sun; (3) the mean value of the sunspot
numbers when Venus and Mercury were on
opposite sides of the Sun was 24.9 percent greater
than when they were on the same side; (4) the
obsefved spottedness when Venus and Mercury
were at an angular separation of 90 degrees was 8.8
percent greater then when they were on the same
side of the Sun.”

In 1940, Professor William A Luby, writing in
Popular Astronomy, advanced the theory that the
action of the planets was by precessional pull on
the equator of an oblate Sun rather than by tidal
action. After discussing the small values of tidal
pulls of the planets, Professor Luby states,
“However, precessional action of a planet on the
Sun is enormously greater than is tidal action and
its disturbance of solar equilibrium is correspond-
ingly large.” This caused Clayton to re-examine his.
1923 findings and he reported in 1941 that “both
for the Earth and for Venus the maximum of sun-
spots in a sidereal revolution is surprisingly close
to that called for by Professor Luby’s theory.” In
the case of Venus, the period studied covered the
104 years 1837-1940, while in the case of Earth it
was the 100 years 1838-1937. Sunspot maxima
occurred when the two celestial bodies were at
their greatest distance from the plane of the

solar equator.



In 1943, Clayton reported, (1) ‘“The important
periods in spot formation are not the individual
planets, but the conjunction of the planets when at
or near their greatest distance above or below the
plane the Sun’s equator; (2) The two largest fac-
tors in spot production appear to be the conjunc-
tion period of Jupiter and Saturn {vide Brown);
and the conjunction period of Venus and Mercury
when they are at their points of greatest departure

from the plane of the Sun’s equator.”

In 1946, the American meteorologist Maxwell
Q. Johnson, in Correlation of Cycles in Weather,
Solar Activity, Geomagnetic Values and Planetary
Configurations, expressed views similar to those of
Tchijevsky twenty years earlier, for he stated, “In
our analysis of sunspot numbers, all the main
periodicities are found correlated with the synodic
periods of the major planets. These striking cor-
relations indicate that variations in solar activity,
as indicated by sunspot numbers, are influenced
by planetary configurations. These planetary influ-
ences cannot be gravitational but must be magnetic
or electrical in character. If the planets are elec-
trically charged, their tidal like forces of attraction
or repulsion at the Sun might cause periodic varia-
tions in sunspots correlating with their synodic
periods and furnish a better explanation than a
purely magnetic theory. Periodicities in solar
radiation, weather, and geomagnetic data also
appear correlated with periodicities in sunspots
and planetary configurations. Gravitational forces
may play a more important part in periodicities in
solar radiation than they do mm sunspot num-

bers.”
Johnson found a repressing tidal-like influence

on sunspots when Saturn was in opposition or con-
junction with Uranus, Neptune, or Pluto. Cou-
lomb’s Law states that the force between electro-
static charges is directly proportional to the
magnitude of each charge and inversely propor-
tional to the square of their separation. Johnson
assumed that Saturn-Uranus, Saturn-Neptune,
and Saturn-Pluto had about equal charges; that
their relative distances from the Sun are 1, 1.5,and
2: and that their maximum effect was therefore
about 80, 35, and 20 in sunspot numbers.

In 1947, the American Astronomer H. T. Stet-
son, in Sunspots in Action, stated, “Kr. Birkeland
made an exhaustive study of the sunspot curve and
the effects of Jupiter, Earth, and Venus. In this
way, he could account not only for many of the
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major maxima of sunspots, but also for many ﬁf the
minor fluctuations.” Stetson calculated the follow-
ing values for the tidal effect of the planets as seen

in Table 2.
Table 2. Stetson’s Tidal Force of Planets.

Planets Tidal Force
g Mercury 1.10
€ Venus 2.11
@ Earth 1.00
o4 Mars 0.03
4 Jupiter 2.17
R Saturn 0.11
H Uranus 0.02

Stetson’s values are based on Sir Isaac New-
ton’s Law of Gravitation, which stétes that the
tide-raising force varies directly as the mass of the -
planet and inversely as the cube of its distance
from the Sun (vide Meldahl). He stated, “It is pos-
sible that even the slight tide-raising forces of the
planets could in the course of time set up a major
oscillation in the Sun’s atmosphere very much the
way In which synchonized footsteps of a regiment
may set a steel bridge asway.---The composite
tidal wave at any moment would therefore depend
upon the positions of the planets in respect to one
another and to the Sun” (vide Clements-Digby).

Stetson reproduced a curve (Fig. 6) prepared
by Clayton, which involved seven planets. Seeking
out the times when a pair of planets were at their
maximum distance from the Sun’s equator as an
epoch, Clayton utilized the mean periods of the
planets in constructing a curve which had a
remarkable coincidence with the curve of sunspot
numbers from 1840 to 1945, The predicted curve
indicated that the next sunspot peak would come
in 1948; it actually came in 1947. Similarly the low
came in 1954 instead of in 1955.

SUNSPOTS
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Preciicted curve of sunspot mumbers hased on planetary pﬁsitiuns,
as depicted by H.H. Clayton. Dotted curve=predicted. Full-line curve =cbserved

Fig. 6 Clayton’s Sunspot Curve
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In 1953, Professor C. J. Bollinger of the
University of Oklahoma, in Atlas of Planetary Solar
Climate, constructed a curve (Fig. 7) showing a
consistent relation between the 11.19 year sun-
spot cycle and a similar cycle formed by the 0, 45,

and 90 degree configurations of Jupiter-Venus-

Earth for the period 1749-1955. (It will be recalled
that in 1867 Professor Norton of Yale stated, “The
planets which exercise the greatest influence are
Jupiter and Venus”)

Bollinger stated, ‘“The Solar System v1ewed in
the tradition of Copernicius, Kepler, Newton,

Euler, and Laplace is a heliocentric, perpetual
motion mechanism, in which it is reasonable to

assume that the planets, through their gravita-
tional attractions on the Sun, cause direct equilib-
rium Sun-tides analogous to the tides in the oceans
and atmosphere caused by the gravitational
attraction of the Moon and Sun. Planetary Sun-
tide indicies, calculated according to generally
accepted mechanical principles, have been found
to vary up to 30 percent above and below mean

- values, and hence should influence the pressure

and stability of the solar gasses and hence radia-
tion and the climates of the planets
“E ccentricity of the planetary orbits make

orientation as well as degree of alignment impor-
tant. Jupiter and Venus, the two planets havmg the
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Fig. 7 Bollinger’s Planet—Sunspot Correlations .
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strongest tide forces, 2.233 and 2.1333 respec-
tively in a system where the tide force of Earth at
mean distance equals 1.00, have recurrent align-
ment with the Sun at a little under four months
(118.4 days average). The phases of this fun-
damental cycle recur about 9% days earlier on suc-
cessive years. Venus and Earth have recurrent
orientation alignment at 4-year intervals, At 12-
year intervals Earth and Venus have approx-
imately recurrent orientation and alignment with
Jupiter. At 83-year intervals Jupiter, Venus and
Earth have almost precise recurrent orientation
and alignment. At 59-year intervals, Mercury and
Saturn, both with very eccentric orbits and with
apse lines only 15 degrees apart, add strength to
the fundamental Jupiter-Venus-Earth Sun-tide

eycle.”
In the Qctoher 1968 issue of Cyeles, E. R.

Dewey, Vice Chairman, The Foundation for the
Study of Cycles, wrote a most important article, “A
Key to Sunspot-Planetary Relationship”, in which
he stated, “We have discovered what seems to be
the long sought key to planetary-sunspot relation-
ships. The key is that the planets relate to the dou-
ble (22.22 year) sunspot cycle instead of to the
ordinary (11.11 year} sunspot cycle.” (Discovered

by Hale in 1912))
Dewey stated, “A heliocentric (sun-centered)

planetary conjunction occurs when, as seen from
the Sun, any two planets line up with each other in
the same celestial longitude - the same vertical
plane. The ‘period’ of these conjunctions (called
the synodic period) is the average time interval be-
tween successive conjunctions of the same two
planets. As there are nine planets, and as each
planet has conjunctions with each of the other
planets, there are 36 synodic periods: (Mercury
and Venus, Mercury and Earth, Mercury and
Mars, Mercury and Jupiter, etc., Venus and Earth,
Venus and Mars, Venus and Jupiter, etc.)
“Sunspots increase and decrease in waves that
range from 7 to 17 years in length, but which have a
period (average wave length of 11.11 years). Sun-
spots normally occur in pairs. Sunspots are
magnetized. In one wave of the sunspot cycles,
positive spots will lead in the Sun’s Northern
Hemisphere; negative spots will lead in the Sun’s
Southern Hemisphere. On the next wave, this
situation is reversed: negative spots will lead in the
Northern Hemisphere, positive spots will lead in
the Southern Hemisphere. Thus it takes two sun-
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spot waves or ‘eycles’ as they are generally called,
for the behavior to come around again to the place
of beginning, The period of the double sunspot
cycle is thus 22.22 years, This reversal of leading
spots led C. N. Anderson in 1939 to assign nega-
tive values to the sunspot number in alternate sun-
spot cycles.”

In Figure 8, Part 1 shows the conventional
11.11 year sunspot cycle; Part 2 shows the Double
Sunspot Cyele (22.22 years) in which alternate
cycles of Part 1 are reversed; Part 3 shows the
Double Sunspot Cycle less the 22.22 year cycle

“and with excessive values minimized, indicating a

“clear, dominant, rhythmic cycle of about 18 years
(exact length seemingly about 17.93 or 17.94
years)”. In Appendix 2 is shown the results of a
“Systematic Period Reconnaissance of Sunspot
Numbers 1700-1965” made by Dewey. (A sys-
tematic pericd reconnaissance consists of fitting to
the data a variety of cycles to see which cycles are
strongest, on the average, and thus more llkely to
be the result of real cyclic forces.)

The five most important synodic periods which
correspond dramatically to one or another of the
15 periods within the range of 12 to 133 years are
shown in Table 3

-

Table 3. Planetary Periods vs Sunspots.

Planets Average Indicated Difference
Synodic Sunspot in Unit
Period Iength Fractions
Uranus & Pluto  126.95 yrs. 123.72 yrs. 0.0585
Saturn & Uranus 45.36 yrs. 45.47 yrs. 0.014
Jupiter & Saturn  19.86 yrs. 19.78 yrs. (0.054
Jupiter & Uranus 13.81 yrs. 13.78 yrs. 0.041
Jupiter & Pluto 12.46 yrs. 12.40 yrs. 0.103

The correspondences are very close indeed.
They come within .055, .014, .054, .041, and .103
unit fractions respectively, of actual identity.

Could such correspondence come about by
chance? Yes, but not easily.

In 1969, Dr. J. B. Blizard, Research Physisist,
University of Denver, reported, “Long-range pre-
diction of solar activity has now become possible.
Proton events have been shown to be related tothe
positions of Mercury, Venus, KEarth and Jupiter,
which possibly affect the tidal force on the Sun or
the rate of change of solar acceleration in an inertial
frame of reference. The lack of a clear explanation
at this time of how planet positions affect solar
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activity does not detract from the predictive value

of such a method.”

The latest development of the planetary theory
of sunspot formation was reported in the Novem-
ber 10, 1972 issue of the international scientific
journal Nature, by K. D. Wood of Aerospace

Engineering Sciences, University of Colorado,

Boulder, Colorado. Wood took Mercury, Venus,

Earth and Jupiter to be the “tidal planets” and

presented curves (Fig. 9) showing a close relation
between the average cycle lengths of sunspots at
11.05 years with planetary tides of 11.08 years for
the period 1800-2000. The peaks of the next two
sunspot cycles are forecast to occur in 1982.0 and

1993.4, with a “possible error of substantially less

than one year.” Appendix 3 shows tables compar-

ing sunspot cycle peak dates with dates of peak

planetary tidal fluctuation.
The January/February 1973 issue of The

~ Sciences, published by the prestigious New York

Academy of Sciences carried the following remark-
able statement concerning Woods. '

“The astrological fuss about planetary

conjunctions, oppositions, house and phases
has always roused scientists’ ire, but this
negative thinking may have to be reviewed.
A University of Colorado space scientist has
just related the 11.1 year cycle of sunspot
activity to the positions of planets. K. D.
Wood points out in Nature for November 10
that Mercury, Venus, Earth and Jupiter all
raise substantial tides on the sun. Calculat-
ing presumed variations in solar surface
tides from known planetary positions since
1750, he compared them with Waldmeier’s
historical index of sunspot eruptions, finding
a very close correlation between tidal ebb
and flow and date of peak and quiescent sun-
spot activity. In a minority of cycles, sun-
spots lag behind the tides by several years,
but this fact may indicate nontidal fac-
tors. ,
“Sunspots are known to interfere with radio
transmissions through the ionosphere; if they
also affect other forms of Earthly behauvior,
astrologers would have an underpinning to
their occult science.”

We shall discuss several “other
forms of Earthly behavior” affected by
solar activity in the following chapter.
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CHAPTER 5

TERRESTRIAL EFFECTS

"OF SOLAR ACTIVITY

(2) ON AGRICULTURE
AND CLIMATOLOGY

We have learned from Chapter 3 that in 1801

the famous English astronomer Sir William
Herschel had found a correlation between sunspot
activity and the size of the harvests in England
during the years 1650-1800. He concluded that in
periods with little or no sunspots, wheat was scarce
and hence prices were high; conversely, in periods
of abundant sunspots, crops were abundant and
prices were low. He also found that high tempera-
tures were associated with abundant sunspots and
low temperatures with low sunspots.

The Swiss astronomer, Rudolph Wolf reported
in 1852, from an examination of the Chronicles of
Zurich from A.D. 1000 to 2000, that “years rich in
solar spots are in general drier and more fruitful
than those of an opposite character, while the lat-
tor are wetter and more stormy than the former.”
He also found that during years of maximum sun-
spots there have been an average of six to eight
violent hurricanes per year, while the average num-
ber during sunspot minima was only one or two
per year,

The English astronomer, N. R. Pogson in 1858
stated that a relationship existed between sunspot
phenomena and atmospheric conditions on the
earth, as evidenced by observations made In
equatorial regions. In a report to the Indian
Famine Commission of 1878-79, Pogson traced an
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intimate connection between sunspot frequency,
rainfall and grain prices in Madras, India.

In 1875, the English economist William
Stanley Jevons, following the trail blazed by Sir
William Herschelin 1801, announced a correlation
in the fluctuations in the prices of wheat, barley,
oats, beans, peas, vetches, and rye with an 11.11
year sunspot cycle. But in 1878, he withdrew his
former paper and proposed a 10.43 year cycle in
crops as being related to a 10.45 year sunspot
cycle. |

In Nature, May 17, 1877, Professor Arthur
Schuster of Owens College, England pointed out
that good wine years in Germany corresponded
closely with the years of minimum sunspots.

In 1878, the noted English astronomer, Sir
Norman Lockyer also traced a relationship be-
tween sunspots and rainfall in Southern India.

In 1902, E. B. Garriott, Forecaster in Chief, U.
3. Government, stated, “the Sun’s magnetic
influence, stretching out and embracing the earth,
varies the earth’s magnetism and gives rise {o
weather changes.”

In 1922, the noted English economist, Sir
William H. Beveridge, stated that many regular,
periodic movements affecting weather and crops
may be accounted for through similar oscillations
on the Sun, Moon, or even the planets.

The American meteorologist, H. H. Clayton, in
World Weather, (1923) stated, “The irregular
changes known as the weather result chiefly, if not
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entirely, from the irregular changes in solar radia-
tion.” Clayton found that in equatorial regions (a)
atmospheric pressure was less at sunspot maxima
than at sunspot minima; (b} temperatures were
distinctly lower during sunspot maxima and higher
at sunspot minima. In the Western Hemisphere,
atmospheric pressure was higher at sunspot max-
ima than at sunspot minima, while temperatures
were lower during sunspot maxima than at sunspot
minima.

Professor A. E. Douglas of the University of
Arizona, in Climatic Cycles and Tree Growth”
(1928) found a definite correlation bhetween sun-
spots and weather from a lifetime study of tree
rings. Not only has he found periods of sunspots
related to periods of abundant or deficient mois-
ture in the great Southwest, which in the case of
the Sequoias go back 3200 years, but he has found
similar cycles of rainfall and drought dating back
to the Egyptian Pharaohs.

In Monthly Weather Review (April 1933), the
American meteorologist H. W, Clough stated that
11, 37, 83, and 300 year sunspot cycles were
apparent in auroral data, frequency of severe win-
ters, frequency of Chinese earthquakes, flood and

low stages of the Nile, tree growth in Arizona and -

California, and wheat prices in England over a
period of 1400 years. He concluded, “These con-
sistent variations in the logs of the meteorological
events and their persistency for 1500 years afford
additional proof of the reality of both golar and

meteorological periods.”
In that same year, Professor C. J. Fullmer of

Syracuse University, in The Latitude Shift of the
Storm Track in the 11-year Solar Period (1933),
found from a study of the records extending from
1883 to 1913 that 40 percent more storms passed
over the fundamental storm track of North
America during sunspot maxima than at sunspot
minima.

Clayton, in Solar Relations to Weather (1943),
stated, “Weather changes are found to be closely
related to changes taking place on the surface of
the Sun, such as sunspots, faculae and flocculi.
These are found to be related to changes in solar
radiation outside our atmosphere, particularly to
changes in the amount of radiant energy in the
ultra-violet and blue end of the solar spectrum. i it
proves correct that the sunspot period is formed
by the combined action of planetary periods, and
that the periods found in solar-constant changes
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are also related to planetary periods, then these
periods can ‘be projected indefinitely into the .
future, and all the terrestrial relationship in
magnetic, electric, and meteorological effects can
he foretold for any desired epoch.” He conchuded
that, “in general the temperature in winter in con-
tinental interiors oscillated inversely with sun-
spots. In summer, the relation was not so well
marked, but, except in the 11-year period, it ten-
ded to oscillate with the sunspot values. The
amplitude of the oscillation in sunspots was
greatest with the 11-year period, but in tempera-

ture and amplitude of oscillation, was greater with

an 8-year period. This fact is important because it
now appears that the 11-year period in the solar
constant is not so important as are the oscillations

of shorter periods.”
Professor Ellsworth Huntington of Yale Uni-

versity, in Mainsprings of Ciutlization (1945), &

stated, “Cyclonic storms represent the effect of
the electro-magnetic field of the Sun and the solar
system superposed upon the still greater effect of
the Sun’s heat.”

M. O. Johnson, in Correlation of Cycles in
Weather, Solar Activity, Geomagnetic Values, and
Planetary Configurations (1946), stated, “There
appears fairly good correlation between the syn-
odic periods of the major planets and many of the
longer term trends in weather found by different
investigators.” |

Dr. C. G. Abbott of the Smithsonian Institu-
tion, Washington, D.C., in The Scientific Monthly
(March 1946), stated, “It is well known that sun-
spots are like machine guns, in that they bombard
space, including, of course, the earth, with electric
ions. This bombardment is very active at times of
maximum numbers of sunspots. It is also well
known that electric ions, which in our atmosphere,
besides reflecting radio waves around the earth so
that we get programs from great distances, in addi-
tion act as centers of condensation for the water
vapors of the atmosphere and so promote cloudi-
ness, and doubtless also rain. Clouds, of course,
also alter temperatures. So in this way, the 11-1/3
year sunspot cycle becomes a weather cycle.”

H. P. Gillette, in Weather Cycles and their
Causes (June 1946), stated, “Weather disturban-
ces are caused by influxes of solar electrons in five
ways, (1) by generation of atmospheric currents in
accordance with Faraday’s principle of magnetic
rotation of electric currents; (2) by the tendency of




electrons to cause condensation of atmospheric
moisture in accordance with Wilson’s principle; (3)
by increased windiness, which increases oceanic
evaporation and rainfall; (4) by increased evapora-
tion due to iricreased electronic charge of water;
(5) by reduced influx of solar heat, due to reflection
of radiant waves by atmospheric electrons, and to
absorption and scattering by atmospheric mois-
ture.”

H. T. Stetson, in Sunspots in Action (1947),
stated, “With the accumulation of increasing
evidence of connections between solar activity and
the earth, even conservative meteorologists are
now conceding the possibility that changes in solar
radiation may be ultimately connected with
changes in weather patterns.”

Dr. W. F. Petersen, in Man, Weather, Sun
(1947), stated, “Changes in the atmosphere in
which we exist are governed by the electronic
impact on the ‘onic shells’ which surround our
parth: this changing electronic impact is in turn
conditioned by cyclonic disturbances on the sun’s
surface (sunspots); these sun-storms are periodic
and these periodicities, or cyclic phenomena, are
possibly related to stresses associated with plan-
etary motion and position.”

8. W. Wood, in the Illinois Engineer of March
1949, stated that solar changes directly affect our
weather and are the underlying fundamental cause
of floods, droughts, and other viclent meteorologi-
cal phenomena, and that the gravitational or tidal
pull of the planets is a primary cause in the forma-
tion of sunspots and solar prominences.

Abbot climaxed 50 years of solar research, in

Periods Related to 273 Months or 22-3/4 Years
(1956), wherein he listed 64 periodicities in the
variation of the measurements of the solar con-
stant of radiation conducted almost daily during
the past 30 years by the Smithsonian Astrophysi-
cal Observatory. These periodicities are all, within
one percent, exact submultiples of 273 months,
which is close to the master sunspot cycle dis-
covered by Dr. G. E. Hale, who in 1908 first gave
observational proof of the electromagnetic nature
of sunspots. In 1312, the polarities of the sunspot
eroups were found by Hale to be-the reverse of
those found in the previous cycle. Thus, the true
sunspot cycle is now considered to be twice the
11.11 year period, or 22-23 years.

Abbott found that as many as 23 of the forego-
ing periodicities were present in periodic weather
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changes. By separately tabulating periods of high

and low Wolf numbers of sunspots (above and

below 20), dividing the year into three seasons,
making allowances for secular changing condi-

tions, and using 5-month smoothed running means

of monthly records of temperature and precipita-

tion tabulated in World Weather Records and sub-

sequent U. 8. Weather Bureau records, Abbot has

made some remarkably accurate long-range

weather forecasts. - .

Abbot stated in, Sixty Year Weather Forecasts
(1955), “I feel that if meteorologists could accept
these proofs, Governments would feel justified in
supporting similar studies of temperature and pre-
cipitation at numerous stations within their bor-
ders. From such studies, maps of expected
weather conditions for many years in advance
could be drawn. Such maps, if found to give
zeneral conditions with reasonable approximation,
would evidently be of great value for many indus-
tries. The only fly in the ointment seems to be that
tremendous disturbances of the atmosphere, such as
sometimes are caused by volcanoes, and also by pro-
fuse use of powerful bombs, in war and in tests, may
spoil forecasts of this ambitious type.”

Although the relationship between sunspots
and agriculture was first pointed out by Sir
William Herschel as early as 1801, the Russians
apparently are only beginning to catchup with the
free world, for the August 20, 1966 issue of Science
News reported “Sunspots, known for playing
havoc with radio transmissions, also affect farm
prices, a Russian scientist believes, The harvest of
agricultural produce, and thus farm product
prices, depend on solar activity, according to V. A
Dolotov of the Cential Soil Science Museum, Mos-
cow. Studying harvest charts of a number of crops,
he discovered that once in 11 years there is a drop
inthe harvest, resulting in a rise in the price of farm
produce. According to Mr. Dalotov, this decline is
connected with the 11-year cycle of maximum sun-
spot activity. The increased solar emissions ‘to
some degree violate the photosynthesis in plants,
unfavorably influencing their development’ he

reported.”

(b) TERRESTRIAL EFFECTS OF
SOLAR ACTIVITY IN SCIENCE

Astronomers seem to be agreed that the follow-
ing solar and terrestrial relationship may be con-
sidered well established:




(1)There is a close parallelism between sunspot
and terrestrial magnetic activity.

(2)There is a correspondence between sunspots
and the frequency of auroras similar to that be-
tween sunspots and terrestrial magnetic activ-

ity.

(3)The amount of ultra-violet radiation from the

Sun and the potential gradient of the earth vary

with the sunspot cycle.

(4)The earth’s magnetic field is most persistently
disturbed during March and September, when
the Sun crosses the Equator.

(5)Moderate magnetic disturbances tend to recur
at 27 day intervals.

(6)Brilliant flares which are frequently seen near
large active spot groups of irregular magnetic
polarity, occur simultaneously with sudden
fade-outs in high frequency radio transmission
over the daylight side of the earth.

(7)Magnetic storms may occur on days without vis-
ible sunspots.

The close correlation between sunspot activity
and variations in Earth’s magnetism was indepen-
dently established as early as 1850-2 by John
Lamont of Munich, Germany; Edward Sabine of
London, England; Alfred Gautier of Geneva, Swit-
zerland; and Rudolf Wolf of Berne, Switzerland.

Stetson in 1947 concluded from a comparison
of sunspot and magnetic activity between 1850
and 1945 that, “The close correlation of changes in
the earth’s magnetism with the coming and going
of sunspots is one of the best established connec-
tions between sunspots and the earth that science
knows.” Nevertheless, Professor G. Abetti, in The
Sun (1957), cautions, “This is clearly shown when
ANNUAL averages are used, but becomes con-
fused in the monthly averages and disappears in
the daily.” Abetti credits G. B. Donati as the first
to state that auroras must be dependent on causes
located in the the Sun, based on the latter’s study
of the great aurora of February 4-9, 1872.
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(c) EFFECTS OF SOLAR ACTIVITY
ON TELEGRAPH, SUBMARINE
AND TELEPHONE LINES

Associated with sunspots are solar flares, com-
plex patterns of white-hot gaseous filaments in the
Sun’s atmosphere that suddenly blaze up to ten
times normal brilliancy in hydrogen light. They
reach their maximum intensity five or ten minutes
after their first appearance and then slowly decay
in the next hour or two. They may cover an area of
up to 1000 million square miles of the Sun’s atmos-

phere. Their importance derives not only from

their significance in solar physics but also from the
effects which they produce on earth. |

The first recorded example of a direct influ-
ence of a solar event upon man’s technology
occurred during one of the most remarkable and
unusual magnetic storms on record—that of
August 28 to September 7, 1859. On September 1,
1859, the English astronomers R. C. Carrington
and R. Hodgson, independently and simultaneous-
ly observed the eruption of a classic white flare
above a large group of sunspots. Chapman and
Bariels in Geomagnetism (1940), quoted Dr.
Balfour Stewart of the Kew Observatory, London,
England, as follows:

“During the latter part of August and
the beginning of September 1859, auro-
ral displays of almost unprecedented
magnificance were observed very wide-
ly throughout our globe, accompanied
(as is invariably the case) with excessive
disturbances of the magnetic needle ...
At the time of the occurrence a Very
large spot might have been observed on
the disk of our luminary ... In not a few
instances telegraphic communication
was interrupted, owing to the current
produced in the wires; and in some cases
this proved so powerful that it was used
instead of the ordinary current, the bat-
teries being cut off and the wires simply
connected with the earth ... We have two
distinct well-matked disturbances, each
commencing abruptly and ending gradu-
ally ... on the evening of August 28, and
on the early morning of September 2.
They correspond in time to the two great
auroral displays.” . -
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Fig. 10 (a) Planetary Pattern During August 28, 1859 Magnetic Storm (Heliocentric)

As late as 1955, the appearance of solar flares
was considered to be unpredictable by no less an
authority than Dr. M. A. Ellison, Principal Scien-
tific Officer, Royal Observatory, Edinburgh, Scot-
land. But, one hundred years after the first solar
flare was observed in England, the author predic-
ted in a letter to C. W. Franklin, Chief Electrical
Engineer of Con-Edison, that there would be a
severe magnetic storm during the weekend of
August 28, 1959, which would greatly increase the
number of electrical failures in the high voltage
underground cable system of the Consolidated
Edison Company of New York. Cable failures dur-
ing that period were three times normal, but since
they occurred over a week-end (when the load on
the cables was light) the public was not incon-
venienced. The heliocentric longitude of the

planets during the 1859 and 1959 disturbances are

shown on Figures 10(a) and 10(b).
The negative aspects of the planets in helm-

centric longitude are shown in Table 4.

Table 4. Helincentﬁc Longitude of Planets
during 1859 and 1959 Storms.

Aug. 28, 1859 Aug. 28, 1959
Mars 0° Saturn Mars 90° Saturn
Earth 90° Uranus Earth 180° Pluto

* Earth, Jupiter, Jupiter 90° Earth
- Pluto 60° apart & Pluto
Earth 15° Mercury xBarth, Saturn, Nep-
tune, Pluto 60°
apart.
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* J.H. Nelson in 1951 had reported that 3 or more planets 60°

apart, coupled with other planets under adverse aspects were
usually associated with magnetic disturbances.



J'J-'_

d T

180 SN

278 137 218 13

g1 ¥

58 3163 | 118 { 180

143 78 | 167 a5

43 {158 | 123 | 175

58 B9 )] 50 [ 29 | 33

187 ol «€>»

245 i 31 (108 | 29
278 9 139 { 60 ) 122
137 it 7 | 17
e |y | >
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Furthermore, on May 15, 1967, Rex Pay, in
Technology Week magazine, described an elec-
tronic-computer technique for predicting solar
flares from the gravitational effects of planets
developed in 1963 by Dr. Richard Head, Principal
Scientist, Electronic Research Center, NASA,
Cambridge, Massachuseits. The article stated,
“Principal influences on the rate of change of the
gravitational field at the solar surface are the
planets. Although their gravitational effects are
many orders of magnitude less than that of the Sun
itself, the time rate of change of the resultant
planetary field vector appears to have some
triggering effect on the release of solar flares. It
appears, therefore, that solar flares can be predic-
ted from the positions of the planets.”
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On January 16, 1968, Dr. Head showed the

Society For The Investigation of Recurring Events

a chart showing the resultant gravitational force
vector upon the Sun due to Jupiter and Saturn for
the period 1954-64. A second chart showed a
curve representing the resultant due to Satum,
Jupiter, Earth, and Venus superimposed upon the
Jupiter-Saturn curve. A third chart included the
effect of Mercury added to those of Satum,
Jupiter, Earth and Venus. Clearly marked near the
peaks of these curves were numerous solar events,
such as solar flares of varying degrees of magni-
tude. Dr. Head stated that he had predicted for the
operations staff of Lunar Orbiter 1 the intense pro-
ton storm occurring at the end of August, 1966.
The prediction, made one week in advance, was
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only three hours away from the actual flare time
and occurred exactly at the predicted Sun’s
latitude and only 3 degrees away from the predic-
ted Sun’s Longitude; Dr. Head stated that he had
subsequently made long-range predictions of solar
flare occurrences through the year 1370.

With the advent of trans-oceanic submarine
telegraph cables and trans-continental overhead
telegraph lines, numerous instances of inter-
ference from magnetic storms have been record-
ed. To prevent burning out the instruments at the
terminals of submarine telegraph cables, about
100-300 miles of the shore ends of the cables were
made in the form of a twisted pair, with one con-
ductor being bonded to the steel armor wire at its
seaward end. Normally, transoceanic telegraph
cables have only one conductor, but in certain
instances, either or both of the shore ends were
made up with one or more extra conductors to
carry operating ground connections out to sea, to
dissipate any. currents induced in the steel wire
armor by magnetic storms. This method, known as
a “sea-earth” was first used on the 4400-mile sub-
marine cable laid in 1900 by the German Atlantic
Telegraph Company from Borkum, Germany to
New York City via Fayal, Azores Islands. Inrecent
years submarine cables have been made with a
non-metallic sheath instead of with wire armor,
thus eliminating the problem of induced currents.
To prevent interference with the operation of long
distance overhead land telegraph lines, relay sta-
tion, lightning arresters and similar devices have
had to be installed.

The first transatlantic telephone cable was
designed to withstand three times the maximum
induced voltage (1000 volts) ever recorded on the
transatlantic telegraph cables during a magnetic
storm. But the design voltage - 3000 volts - was
almost reached during one of the greatest mag-
netic storms ever recorded, i.e., that of February
10, 1958. On that day the Earth moved into a
gigantic cloud of solar gas 46,000,000 miles long
and 4,000 miles wide, travelling at a speed of 875
miles per second, as a result of which, the Earth
was sprayed with electrified or ionized hydrogen
atoms. Great rivers of electricity flowed through
the crust of the Earth and displays of the Northern
Lights or Aurora were seen in our Southern states
and as far south as Cuba. At 9:02 p.m. the Earth
current potential between Europe and North
America, as indicated by the North Atlantic

Telephone cable, reached a maximum of 2650
volts. At 9:09 p.m. the current under the Atlantic
reached the same potential, but in the opposite
direction. At 5:00 p.m. February 11, the auroral
display reached its maximum, extending 6000
miles east to west, 250 miles north to south, and
from 150 to 500 miles above the Earth.

At the time, Explorer 1, the first of the U. S.
earth satellites, launched only 10 days earlier, was
in orbit. Its Geiger counter “choked” into silence at
the high part of its path, but at the low portion of its
orbit, which dipped to an elevation of 219 miles, it
reported a three-fold increase in radiation when
the solar cloud hit. The observations indicated
that the cloud, born of a two-hour eruption on the
Sun, had taken twenty four hours to stream past
the Farth. The effects lasted long afterwards, for
on February 16, the rays were back to only 81.6 per
cent of their original intensity. |

(d) EFFECTS OF SOLAR ACTIVITY
ON RADIO TRANSMISSION

The development of radio transmission since
Marconi’s historic experiment in 1901, provided
scientists with a more sensitive means of measur-
ing the effect of magnetic storms upon man’s
affairs. The first instance of radio interference was
reported by Dr. C. N. Anderson of Bell Labora-
tories as follows, “In 1923, in connection with the
systematic measuring program of transatlantic
radio transmission inaugurated by the Bell Sys-
tem, the association of abnormal radio transmis-
sion and disturbances in the earth’s magnetic field
was soon discovered and is believed to be the first
direct evidence of this kind.”

The Italian astronomer, G. Abetti credits Mar-
coni with being the first to note the interference
with radio transmission on September 20, and
October 24, 1927, coincident with the appearance
of large sunspots and intense auroras. Telegraph

lines and oceanic submarine cables were also ren-
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dered unusable on those dates.

During World War II, what was at first thought
to be “jamming” of the radio channels by the
Nazis, was found to be due to sunspot activity.
Hence, in July 1942, Dr. D. H. Menzel and Dr. W.
O. Roberts of the National Defense Research
Committee began to correlate data on geomag-
netic and solar activity, which formed the basis for



short-term forecasts in radio propagation having
an accuracy of 70 percent over a period of 19
months. This work was discontinued following the
end of the war.

Then came an historic development, for, on
April 19, 1946 John H. Nelson a radio technician
with RCA Communications, was appointed Solar
Researcher for that company and placed in charge
of a telescope observatory being built on top of the
RCA headquarters building in lower Manhattan,
New York City. Nelson, who had learned the
Morse telegraph code while a Boy Scout, and had
become an amateur astronomer, building his own
telescope, was assigned the task of developing a
reliable method for predicting the onset of mag-
netic storms, which were playing havoc with long-
distance radio circuits.

Nelson records in his book, The Propagation
Wizard's Handbook (1978), that by the middle of
1949 he had come to the conclusion that sunspots
alone were not the answer to his problem. So he
began to study the works of such well-known
authorities on sunspots and planets as Hunt-
ington, Clayton and Sanford. He then correlated
past magnetic storms with planetary positions for
the same day, and recorded the results of five years
of intensive research in a paper, “Short Wave
Radio Propagation Correlation with Planetary
Positions.” which was published in the March
1951 RCA Review. He then followed this up with a
paper, “Planetary Position Effects on Shortwave
Signal Qualities,” which was delivered at the
January 1952 Meeting of the Americn Institute of
Electrical Engineers and printed in the May 1952
issue of Electrical Engineering.

It was at this AIEE Meeting that the author
met Nelson for the first time and began a
friendship that was to endure for the next 30 years.
Nelson at the outset only used the positions of the
planets up to Saturn. But, after meeting Jack
Clark, a radio frequency engineer for Press Wire-
less, Inc. he learned that the three most distant
planets, Uranus, Neptune and Pluto were essential
in the development of a reliable method of predict-
ing miagnetic storms. While the gravitational
effects of these distant planets upon the Sun, was
infinitesimal, their influence in the formation of
magnetic storms was so great, that Nelson came to
the conclusion, “that we were dealing with some
force in the solar system that was unknown to

science.”
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Although Nelson knew absolutely nothing
about astrology, he found that conjunctions,
squares and oppositions between planets caused
disturbances to shortwave radio signals. Astrol-

‘ogers had claimed for thousands of years that such

planetary aspects were unfavorable and created
stress in man and his environment. While these
findings pleased the astrologers, they did not sit
well with establishment asironomers. The favor-
able aspects were 60 degrees and 120 degrees.
Nelson records that his Rosetta Stone which
unlocked the secrets of the solar system to him,

was the planetary positions that were operative

during the great magnetic storm that began late in
the day on March 23, 1940 and ended on April 23,
1940, producing the greatest blackout in short-
wave radio history. These positions are shown on
Pigure 11. Nelson describes these positions as
follows: “...when Venus was 90 degrees ahead of
Saturn it was also O degrees (conjunction) with
Pluto, showing us that Saturn and Pluto were also
90 degrees apart. Venus was 60 degrees behind
Earth. This made a 4-planet combination with 3
hard angles and 1 harmonic tieing Venus-Earth-
Saturn-Pluto together in a simultaneous multiple
harmonic (SMH). We also see that Mars was 80
degrees behind Neptune and 120 degrees behind
Mercury, making what I refer to as a square and a
trine - another SMH. This is also very effective. On
the night of the 25th, Mercury made a 90 degrees
angle with Pluto and a 180 degree angle with
Saturn.”

Nelson also found the perihelion (closest
approach to the Sun) position of the planets and
planetary contact with the planets’ nodes to be
important. These nodal points are 180 degrees
apart in space and represent the point in their
heliocentric orbits where the planets cross the
ecliptic, which is the path of the Earth around the

Sun. When passing from below the ecliptic to

above, it is called the Ascending or North Node,
and vice versa for the Descending or South Node.
The sensitivity of these points in space are prob-
ably due to the fact that on that day both the earth
and the planet have the same latitude on the Sun’s
surface. Thus, when the storm was regenerated on
March 29, 194C Venus was passing through
perihelion and the next day Mercury passed
through its South Node. Nelson stated that there
were 8 hard angles and 14 major harmonics during
this prolonged storm (March 23 to April 3, 1840)
involving all 9 planets of the solar system.
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Fig. 11 Planetary Pattern During Great Magnetic Storm of March 24, 1940 (Heliocentric)

In September 1959 RCA received a request
from the National Aeronautical and Space Admin-
istration (NASA) for a day by day forecast for
November 1960. Nelson successfully predicted a
year in advance the great magnetic storm of
November 12, 1960. The planetary alignment is 1n
Figure 12, indicated the following inharmomnious
aspects according to Nelson,” The storm began
suddenly at 1200 GMT (7:00 a.m. EST) almost
precisely the hour that Mercury was in conjunction
with Mars, while Mercwry was passing through
perihelion (closest to Sun). A few hours before this,
Mercury was 150 degrees ahead of Jupiter and 150
degrees behind Neptune. This is a very reliable
combination when a conjunction also takes place
as it did in this case. Venus, at the same time was
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90 degrees behind Earth and 30 degrees ahead of
Saturn, making the very effective square/trine
combination: This of course placed Earth 90
degrees ahead of Venus and 120 degrees ahead of
Saturn - the actual square/irine. Following this,
Mercury also went into a square/trine relationship
to Venus and Earth and 120 degrees ahead of
Saturn, to be followed later in the day with a 60 de-
gree angle behind Uranus and a 135 degree angle
behind Neptune. |

“The storm continued umtil the 16th while
Venus and Earth made hard angles to Uranus, with
Venus 180 degrees from Uranus and Earth 30
degrees from Uranus. Several major solar flares

preceded the storm and a very great cosmic ray
shower began on the 13th and did not end until the
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Fig. 12 Planetary Patterﬁ During Great Magnetic Storm of November 12, 1860 (Heliocentric)

16th. This was one of the most severe magnetic
storms since March 1940.”

Although Nelson’s forecasts of magnetic
storms have been about 90 percent accurate dur-
ing the past 15 years, he admits having failed to
forecast that of August 4, 1972, which “not only
affected short-wave radio signals, but also had a
pronounced effect on power lines, causing voltage
surges and transformer trip-outs. It also caused a
change in the length of the day by changing the
spin rate of the earth itself.” Nelson considers this
to be the most serious error in his entire forecast-
ing career and blames it on his own carelessness.-

The inharmonious aspect he had overlooked was
the Venus-Earth-Saturn square and trine arrange-
ment that was also present in the November 12,
1960, magnetic storm. He subsequently received a
letter from Gribben and Plagemann, joint authors
of The Jupiter Effect (1974) that the length of the
day had also changed during this storm {1960).
For his historic discovery of an astoundingly
accurate system of predicting magnetic storms
from planetary patterns, Nelson, on October 23,
1951 was awarded a gold medal by The Founda-
tion for the Study of Cycles (the only one in its 40-

year history).




The KEY to the symbols used in the preceding
charts is as shown in Table 5.

Table 5. Key to Planetary Symbols.

il

& Karth g Mercury A Aphelion (furthest from Sun)
¢ Venus o Mars P Perihelion {nearest to Sun}
4 Jupiter  h Baturn §)1 Planet’s North Node

W Uranus ¥ Neptune 17 Planet’s South Node

¢ Pluto o Conjunction S Opposition

ATrine

(¢) EFFECTS OF SOLAR ACTIVITY ON
ELECTRIC POWER SYSTEMS

1. ON OVERHEAD TRANSMISSION LINES

While communication engineers have long
been aware of the effects of solar disturbances,
power engineers generally did not realize that
magnetic storms could reach such magnitudes as
to cause operating disturbances m electric power
systems, until the great magnetic storm of March
94 1940, (see Fig. 11 for planetary pattern}. Dr. D.
F. Davidson reported in the Edison Electric
Institute Bulletin of July 1940 that on the Con-
solidated Edison 60-cycle system in New York,
voltage dips varied from 1% to 10 percent in dif-
ferent parts of the system. whereas the 25-cycle
system voltage was not affected, nor was there any
appreciable change in system frequency or in KW
load in any part of either system. He summarized
the disturbances on ten power systems located in
New England, New York, eastern Pennsylvania,
southern and eastern Minnesota, Ontario and

Quebec, as follows:

(a) 7 cases of voltage dips ranging up to 10% but
generally of short duration.

(b) 5 cases (15 transformer banks) of transfor-
mer tripping by differential relay opera-
tion.

(¢) 4 cases of large increases or swings in reac-
tive kilovolt-amperes

(d) 1 case where direct current was measured in
a neutral grounding. -

() 1 case of distortion of the current wave in a
neutral grounding.

(f) 1 case of a few blown transformer fuses on a

92400/4150 volt radial distribution system.

1. W. Cermaine reported in the same EEIl
Rulletin that the storm interrupted nearly all over-
seas, radiotelephone circuits, service to ships at
sea, and a number of long distance land telephone
and other communication services, such as the
telephotograph network and major network broad-
casting facilities. It was believed that voltages in
excess of 500 were experienced between certain
stations, making it necessary to replace nearly 800
protector blocks in the state of Wisconsin alone,

The mechanism through which a solar distur-
bance affects large electric power systems 18 as
follows: Changes in the earth’s magnetism, prob-
ably caused by the ejection of charged particles
from the disturbed portion of the Sun, cause dif-
ferences in earth potentials. Differences of Earth
potential at widely separated points, where wye-
connected transformers in the transmission sys-
tem have their neutrals grounded, are believed to
cause direct currents to flow in such a manner as to
partially saturate the transformer cores, The

 excitation requirements of the transformers are
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thereby increased and the system voltage drops in
an erratic pattern. |

Dr. A. G. McNish of the Department of Terres-
trial Magnetism, Carnegie Institution, Washing-
ton, D.C. concluded that the 1940 storm was even
greater than that of April 1838, when energy was
expended at the rate of two billion kilowatts for a
two-hour interval. He stated that, “Mathematical
analysis has shown that field-changes during
magnetic storms are due principaily to causes
above the earth’s surface, presumably electric
currents, and that these external effects are
accompanied by effects due to the induction of
currents within the earth by the primary external
fields. The field changes may be divided into two
classes - those which are symmetric about the
earth’s magnetic axis and those which are non-
symmetric. The first class may be thought of as
due mainly to a large ring-current about the earth,
like the rings of Saturn, or to a current flowing in
the outer atmosphere with intensity varying as the
cosine of the geomagnetic latitude from zero atthe
geomagnetic poles to a maximum at the equa-
tor.”

But it wasn’t until 1949 that experimental
proof of the existence of this overhead current sys-
tem was obtained by Singer, Maple and Bowen
{reported in the Journal of Geophysical Research



Vol. 56, 1951) by means of magnetometers sent
aloft in Aerobee rockets from a point in the Pacific
Ocean near the equator. The results clearly
established the presence of overhead currents of
the order of 50,000 amperes in a layer between 93

and 105 KM above the earth.
Other ring currents as high as 1,000,000

amperes were found some 25,000 miles out 1n
space, between 65 and 68 degrees North and
South Geomagnetic latitude, by the U. S. Pioneer I
satellite which scared nearly 80,000 miles on
October 11, 1958 and Explorer VI which soared
about 35,000 miles on August 7, 1959. Hence, C.
P. Sonnet believed that fluctuating magnetism in
outer space may be responsible for the earth’s
auroral phenomena (Reported in the New York
Times December 30, 1959).

A ring current of 5,000,000 amperes 12,000
miles thick, was reported by Sonett, in The New
York Times April 29, 1960 as having been obtained
from data telemetered by the U. S. Pioneer V
satellite when it was about 3,000,000 miles from
the earth. This ring lies at an altitude of 40,000 to
60,000 miles, well beyond the outer Van Allen belt,
and flows westward around the earth, subtracting
from the intensity of the earth’s magnetic field on
its inner side and adding to it on the outer edge.
Sonnett and his associates also found that the
sharp start of a magnetic storm on Earth - known
as a “sudden commencement” - had also been
observed 3,000,000 miles out in space.

Where do the electromotive forces necessary
to maintain such enormous currents originate?
McNish, in the July 1940 EET Bulletin, concluded,
“The cause of the primary electric currents in the
outer atmosphere or about the earth remains a
matter of speculation”. He suggested, however,
that the “ring-current” was a simple manifestation
of the motion of the clouds of electrified corpus-
cles ejected by the Sun, which upon striking the
earth’s upper atmosphere are focused by the
earth’s magnetic field, very much as electrons are
focused by the magnetic field in the newly
developed electron-microscope. This was based
on mathematical analysis which showed that elec-
trified particles of certain energies and masses
would reach the atmosphere with greatest density
in belts near the magnetic poles (auroral zones)
and that others would occupy semi-stable orbits in
the plane of the magnetic equator. This was
experimentally demonstrated by K. Birkeland in

1896, Archives des Sciences Physiques et Naturel-
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les, Geneva, Vol. 4, and seems to be confirmed by
the data obtained from both Pioneer V and
Explorer VI “ |

McNish also suggested that the auroral-zone
currents, which may exceed 1,000,000 amperes,
with changes exceeding 100,000 amperes per
minute, resulted from the convective motion of the
atmosphere in the earth’s magnetic field, by which
means the currents are induced in accordance with
the principles of the dynamo. This theory, (the
atmospheric dynamo theory), was first advanced

by Professor Balfour Stewart in 1882, and was

mathematically developed by Sir Arthur Schuster
in 1888 and 1907, and reconfirmed by Yrofessor
Sidney Chapman in 1913, 1819 and 1936.

Because data telemetered by Pioneer V from a
distance of 3,000,000 miles showed variations in
magnetic activity similar to those recorded at the
same time in Hawaii and Virginia, W. L. Laurence,
in The New York Times May 15, 1960 concluded,
“Pioneer V informs us that these magnetic storms
are not local phenomena peculiar to our earth, but
are rather due to some as yet unknown forces exist-
ing in space, possibly throughout the Milky Way
Galaxy.”

- Dr. McNish stated, in the July 1940 EEI
Bulletin that, “*Judging the future by the past, great
magnetic storms may be expected at the rate of
one a decade. Our records go further than this.
They show that, including magnetic storms of all
intensities, their frequency follows the 11-year
sunspot cycle, lagging behind it by about two
years.”

However, 20 years were to elapse before the
Consolidated Edison Systems would experiencea
magnetic storm as severe as that of 1940. It was
the great magnetic storm of November 12-13,
1960, which proved to be the most severe ever to
be observed up to that time by the North Atlantic
Radio Warning Service of the U. S. Bureau of
Standards. (See Fig. 12 for planetary pattern).

The System Operator of the Consolidated
Edison Company of New York reported that, “dur-
ing several hours on Sunday, November 13, 1960,
there were random occurrences of uncontrolied
voltage variations of considerable magnitude in
the voltage of the 138KV transmission system.
Similar effects were reported by the System
Operators of neighboring utility. companies and
also by the Hydro-Electric Power Commission of




Ontaric, Canada. It is believed that the distur-
bance was caused by higher than normal mag-
nitude electric currents in the earth’s surface,
accompanying the present giant sunspot activ-
ity.”
Since both the 1940 and 1960 storms occurred
when the polarity of the sunspots was the same,
i.e., North Spots leading in the Northern Hem-
isphere of the Sun, (see Fig. 13) the author predic-
ted, in the July 1961 Journal of Cycle Research,
that “electric power system disturbances might
follow the 22-yvear sunspot cycle {alternate 11-year
cycles reversed) instead of the usual 1l-year
cycle.” This prediction was fulfilled 3 years early,
during a violent thunderstorm on the hot, humid
night of July 13, 1977, when a series of severe
lightning strokes knocked out several 345,000 volt
overhead transmission lines that were supplying
40 percent of Con-Edison’s load at the time. This
set in motion a series of events that 53 minutes
later caused the most disastrous power blackoutin
the 95 year history of that company in terms of
people involved (9,000,000) and claims for proper-
ty damage totalling $350 million (see Fig. 16 for
planetary aspects). Another violent storm occur-
red on September 26, 1977, but this time the com-
pany was prepared and the public was not
seriously inconvenienced. See Figure 17 for
planetary aspects. |
Figure 13 was originally prepared for a lecture
given by the author before the Foundation for
Metaphysical Arts and Sciences, New York City,
November 15, 1950, when attention was directed
to the startling fact that the United States had
been engaged in a war or had beenina depression
during slternate periods of low sunspot activity.
These periods occur at intervals of approximately
929 years, when sunspots die out in the Southern
Solar Hemisphere and reappear in the Northern
Solar Hemisphere, at which time their ele<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>