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Great Flamsteed's ghost! 300 years for Greenwich
Greenwich Observatory: V o l . 1 ,
Origins and Early History; Vol. 2,
Recent History; Vol. 3, The
Buildings and Instruments.

E. G. Forbes, A. J. Meadows, D. Howse
204 pp., 135 pp. and 178 pp., respectively.
Scribner's, New York, 1975. $60.00 per set

Reviewed by Arthur L. Norberg

These three volumes, each by a separate
author, appeared as part of the tercen-
tenary celebration of the Royal Obser-
vatory, Greenwich. Chartered in 1675
by Charles II, the Royal Observatory is
the oldest continuing scientific institu-
tion in England. Volumes 1 and 2 re-
late the Observatory's history from the
perspective of the Astronomers Royal
and the staff, and Volume 3 chronicles
the history of its instruments. The
books admirably cover the 300-year his-
tory, but the authors rightly make no
pretense of definitiveness.

Interestingly, the Royal Observato-
ry's history can be divided into two nat-
ural stages on two different grounds.
On the one hand, the first 160 years
(1675-1835) were dominated by indi-
vidual men, the sequence of Astrono-
mers Royal, and the instruments each
had for research; on the other hand, in
the last 140 years the Observatory has
operated more as an institution. From
another perspective, by 1835 Green-
wich's management was a morass, and a
strong leader was needed to redirect it.
Eric G. Forbes treats the first period in
Volume 1, and A. J. Meadows portrays
the second in Volume 2.

Forbes has written extensively on the
history of astronomy from the 16th to
the 19th century. His work includes
discussions of Tobias Mayer and his
lunar tables and John R. Harrison and
the marine chronometer. Most recent-
ly, he has edited the papers and lectures
of John Flamsteed, the first Astronomer
Royal. Also, Forbes has indexed the
papers of the British Board of Long-
itude. All these topics appear in Vol-
ume 1.

When considering the founding of
Greenwich, Forbes analyzes the naviga-
tional needs of sailors, the attitude of
the governmental figures involved, and
the scientific background of the period

Equatorial telescope (12.8 inches) in operation at the Royal Observatory, Greenwich, in the 1860's.
The engraving, from the 1880 edition of E. Dunkin's Midnight Sky, appears in volume 3.

to give a picture of what was possible.
When discussing developments at the
Observatory, he gives a full picture of
the quality of leadership, astronomical
abilities of, and external difficulties
faced by, each of the first six Astrono-
mers Royal. Thus we learn of Flam-
steed's observing and reducing tech-
niques, his problems with funding in-
struments, and his encounters with
Newton. There is a rehearsal of the
facts surrounding Maskelyne's estab-
lishment of the Nautical Almanac Of-
fice, as well as an analysis of the Board
of Longitude's interaction with the Ob-
servatory staff, and the reasons for the
Observatory's decline during John
Pond's tenure as Astronomer Royal are
set forth.

Forbes is not satisfied simply to tell
the story of the Observatory's accom-
plishments; he follows the trail of obser-
vations until they were reduced and be-

came useful in later astronomy. One
prominent example is Bradley's obser-
vations, taken between 1742 and 1762.
Forbes details the reasons for the long
delay in their publication—they ap-
peared in 1798 and 1805—and reflects
on the brilliant analysis of them by Fri-
edrich Bessel (1818). The bulk of For-
bes's discussions tends to be narrowly
technical, during which he is at his best,
and the overall arguments are tightly
woven.

In his preface to Volume 2, Meadows
points out that somewhere in the
prepublication planning different in-
structions were given to him and
Forbes, which resulted in two decidedly
different perspectives. Meadows has
written for a wide audience, in a vein
similar to his earlier biography of Nor-
man Lockyer. Perhaps Forbes's vol-
ume is more satisfying to practitioners
and historians of the physical sciences.
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LABORATORY
Temperature Controller

Model 5301E
With an input circuitry designed to accept
resistance or voltage generating temperature
sensors such as GaS-diodes, thermocouples,
Ge & Pt Sensors, Carbon Resistors and
Thermistors. The 5301-E, three mode
controller offers temperature regulation to
better than 0.01°K (or °C) in Vacuum
chambers. Cryogenic dewars. Optical ovens.
Tensile strength test apparatus, etc. for
physics, metallurgy, chemistry and other
scientific fields where the control and temp-
erature range requirements are broad or
change frequently. Set point readout is
either directly in mV or Ohms (4-terminal
measurement), with unlimited temperature
range. Proportional, rate and reset modes
are all internally adjustable, allowing to
tune the controller to the thermal time
constants of the process. 100 Watts, DC
output or up to 5KW with Model 2202.
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POWER MODULE

Model 2202
To regulate an AC-line connected load by
means of a small DC signal from an auto-
matic control instrument. It supplies large
amounts of power for control of resistive
heaters, thermo-electric elements, light
sources, etc. in temperature controlled
ovens, vacuum deposition equipment, infar-
ed heat sources, temperature baths and
other applications. The instrument features
a pulse-width-modulated zero crossing -
fires TRIAC circuit to minimize RF Inter-
ference, electronic protection against cur-
rent overloads and voltage transient, and
provides linear control to a AC power line
up to 25 Amp. (110 V or 220 V).
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Considering the increasing complexity
of the Royal Observatory's activity
since 1835, this accidental difference
may have resulted in a better volume.
Meadows' summary provides the back-
ground for future detailed studies in the
Forbes style without diluting the Obser-
vatory's exciting history.

Meadows divides the history of the
period into four subjects—Observatory
staff, positional astronomy, longitude
and time, and astro- and geophysics—
and analyzes developments in each
chronologically. The picture is broadly
painted, but the view is clear. From a
small observatory run by a small staff,
the Greenwich Observatory was trans-
formed into a formidable institution.
There is heavy emphasis on the nine-
teenth century, especially the years of
George B. Airy.

Volume 3, by Derek Howse, is a mine
of information about the buildings and
instruments used at Greenwich. Howse
is Curator of Astronomy at the National
Maritime Museum, Greenwich, the
agency responsible for the old Observa-
tory grounds. As such he was intimate-
ly associated with the renovation of
Greenwich Observatory buildings to re-
flect their original use and is very
knowledgeable about the Museum's as-
tronomical collections. His presenta-
tion includes a description of each in-
strument, a summary of the method of
use, an historical resume of accomplish-
ments achieved with it, and references
to contemporary accounts. All the vol-
umes are illustrated, but special care
was taken with Volume 3 to portray the
instruments.

It is well known that Greenwich in its
300-year history has had an important
impact on astronomical developments
throughout the world. These books
convey some of the excitement of that
history.

Arthur L. Norberg is an historian of astron-
omy and physics. At present he is coordi-
nating the History of Science and Technolo-
gy Project of the Bancroft Library at the
University of California at Berkeley.

Collective Phenomena and
the Applications of Physics
to Other Fields of Science

N. A. Chigler, E. A. Stern, eds.
491 pp. Brain Research, Fayetteville, New
York, 1975. $25.00

The papers and abstracts published
here are the result of an independent
seminar organized by a group of dissid-
ent Soviet scientists and cancelled by
the authorities; most of the papers had
been submitted beforehand. Since no

specific reason was given for the sup-
pression of the meeting, one is left to
draw one's own conclusions. The ma-
jority of the Soviet scientists involved in
the unofficial conference had applied
for emigration to Israel, and subse-
quently lost their employment as scien-
tists. The conference thus represented
a means of maintaining their scientific
validity after official outlets had been
closed. More than 100 scientists from
all over the world contributed papers,

Russian dissident scientists (Mark Azbel on
right) listen intently at "Sunday seminar" in
Moscow apartment, 1975. (Photo, p.
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and eight Nobel Prize winners were
among the sponsors.

In the preface, Alexander Voronel
gives the background of the meeting in
a compelling manner: ". . . after a fort-
night's meditation in the cells and pris-
ons around Moscow, it is seen that the
solidarity of scientists is greater than
the state frontiers that divide us and
stronger than direct political pressure
. . . and that direct contacts of scientists
and scientific freedom [can] no longer
depend only on the political interests of
governments . . . a precedent has been
created for informal contact between
Western and Soviet scientists which can
hardly be ignored . . . ."

The diverse nature of the program in-
cluded the closely related sciences of
physics, chemistry and mathematics (35
contributions) as well as biology
(29), cybernetics-modelling-game theo-
ry (26), sociology (ten), economics (six)
and a so-called "general" section, which
consisted of 11 other papers of great di-
versity—from "Life in the Universe" to
"Quest of New Scientific Methods for
Archeological Problems." Altogether
there are over 100 papers of variable
length, averaging about five pages per
paper. Sadly, we have only one-page


