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CHAPTER FIVE

MARKING THE MERIDIAN

The Major Telescopes at the Observatory

One of the unique aspects of the Observatory
collections is the number of telescopes they contain
that are important not only to the general history of
astronomy but to the history of the Royal Observatory
itself. Moreover, several of these telescopes are still
on display in or near their original pesitions in the
Meridian Building. The building, in fact, consists

of a series of ‘rooms’ in which astronomical observing
took place.

The Royal Observatory differs from many others in
the fact that its primary task was positional astronomy
—that is, observing and plotting the position of the
stars in order to create an accurate and reliable map of
the heavens. To do this, the astronomer needs to have
one constant reference point from which to measure
all of his observations, Given that the Earth rotates,
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- Joha Flamstaed's instroments
=& sad tale
When Jobn Flamsiead died I
1719, his wadow removed all the
telescopes and clocks fram the
Observatary, daiming they had
been Isis perscasd property
Deapite a threatened bwsuit by
the Office of Ordmanoe, Mrs
Flamsieed stuck by her claim, The
result is that none of Flamsteed's
astronamical instruments, shown
In this engraving by Francis Place,
can be traced aftey 1721
[Asig3)

-~ Flamsteed's 10~f20t mural
quadrant, 676
The 104001 (305 ¢m) mural
quadtant was designed by Robert
Hooke, made by Thomson of
Londen and had scales harsd.
divided br Flamsteed himself. The
telescope, completed in May 1676
was socn abardoned as its
complicated sighting mechanism
proved athet dangerous to use. Ina
letter of July 1698, Flamsteed
camplains: ‘| fore my hands by 1t
and had like to kave deprved
Cuthber: [his assistant] of his
fingers”. It then disappearad finm
the records and = keown 1o us anly

through this engraving made by
Frandis Plce in about 1676,¢
{Az12e-f




1 Flamsteed's 7-foot equatsrial

telescope, 1676
Famsteed Licpedy designed his

7-foot {211 em) equatorial wedescope

hirrsell: The framework was
tnade by Bdward Sylvester of
the Tewer of London and the
wheetwork and indices by the
well known clockmaker Thanus

Tompion. But the instrument’s
downtall was its usefulness.

observations cansal ite
aes and indioes % become
very worn and iracdurate. From
an engraving by Francis Place,
aboug 1676+
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NARKING THE NERIDIAN
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This 5-foat |153 cm) sekescope is the
carliest a1 the Observatory that can
definitely be associated with its
history. Instruments of this sont
wore a relatively recent invention
and Halley's was possibly the first
made in England, Lighter and less
expensive than a mural quadrant,
they had the disadvantage that they
could easily become misaligned.
Halley's transst instrument,
however, proved useful and
rernalned in service, with
modifications, until 1750,
ASTogzg [A2839)
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-5- Halley’s 8-feot iree mursl quedrant
and wall, 1725
Both Halley's and Bradley's 8-foot
(244 cm) mural quadrants are
mounted on a2 wall of nine masse
starve blocks set into the bedrock of
Greenwich 135, Halley, who
had made a name for himselfl
stucying the bess well known
stars of the southern celestial
hemndsphere; ariginally set his

quadrant on the east side of

the wall. roughly in line with
Flunsteed's finst Greenwich
meridian and facing scuth. The
desagn of Halley's quadrant
provides » simple, strong and
sccurate instrument. Above the
wall, the visitor ¢an see remnants
of the two viewing skts that were
openad in the roof,

ASToga [Dsso8)

that required at least three people to participate in
each observing session. Flamsteed also had a ten-
foot mural quadrant, designed by Robert Hooke,
but his best known instrument was the seven-foot
mural arc which he used to compile his great star
catalogue, the Historia Coelestis Britannica. Between
168¢ and 1719, Flamsteed made some 28,650
recorded observations with this instrument.
Flamsteed's well telescope has also disappeared,
but its original position is marked in the south
garden of the Observaltory.

When Edmond Halley became the second
Astronomer Royal in 1720, he entered an
Observatory devoid of instruments. The Government
had promised him £500 to buy new ones, but it was
several years before the money materialized. On his
arrival, Halley was also shocked to discover that
Flamsteed's original observing room — in the corner of
the garden behind Flamsteed House — was subsiding
down the hillside to the south, When he finally
received his money for equipment, nearly all of it had
to be spent to build a new and permanent wall for his
mural instruments, with only a little remaining for
a new eight-foot iren mural quadrant to observe the
southern sky. The matching eight-foot brass mural
quadrant intended for making observations of the
northern sky was not commissioned until 1750, by
the third Astronomer Royal, James Bradley. Halley's
quadrant remained in active use until August 1812
and Bradlev's until August 1813. Both can still be
seen in the Meridian Building mounted on Halley's
original stone wall,

In 1750, Bradley received a new telescope from
John Bird, an eight-foot transit instrument, for which
he built a ‘New Observatory’ on the eastern side of
Halley's Quadrant Room. From the moment it was
installed, this telescope became the principal meridian
telescope of the Observatory and defined Bradley's
Meridian, the new Longitude ¢’ Bradley's Meridian
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Till past 2 of the clock the sun was kept
from being seene by Flying cloudes,
but soone after wee got a glimpse of him ...

JOHN FLAMSTEED TO RICHARD TOWNELEY, OCTOBER 1677
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was used as the Prime Meridian for the first editions
of The Nautical Almanac (from 1766) and for the land
maps produced by the Ordnance Survey from 1791
In 1816, the sixth Astronomer Royal, John Pond,
replaced Bradley's eight-foot transit instrument with
a ten-foot one designed by Edward Troughton. Both
of these are on display in the Meridian Building.

Between 1792 and 1806, Nevil Maskelyne, the
fifth Astronomer Royal, made several attempts to
acquire a mural circle. Mural arcles are wall-
mounted telescopes which have a full circle of
rotation, allowing astronomers to do a number of
tasks, including zenith observations to study the
stars directly overhead. It took him more than six
years to secure one, but its success prompted
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- Bradley’s 8-foot brass

mural quadrant, 1750 (detail)

oetal used
e, the

n quadrant

n weight

Bradley

frame ol Halley's
Fad buckled under it
and became maccurate.

|

e

mmade his quadrant from brass,

the plcure,
ASTag7s [HE286.6)
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- L Troughton’s $0-foot transit
instremont, 1816
In July t816, Edward Troughtan’s
ro-foat transit instrment replaced
Bradley's carlier one, and
reconfirmed Rradley's meridian as
the Pritme Meridian for the
DOhservatory until December t850.
The telescope itsell wiss regualaly
calitirated by taking sightings off a
nurnber of distant markers. In
1824, a granite obelisk was erected
a1 Chingford, Fssex. some 11 miles
10 the noeth. The Bradley Obelisk,
% 1t is known, still stands.
ASToglz |Dyob)

7+ Brnfley's 12'/1-feat zenith sector, 1727
This tedescope was constnscted
Iy George Graham in 1727 for
Bradley's personal use i studying
the parallax of the star Gamma
Drapcon's. When he was appointed
third Astronomes Royal in 1747,
Bradley only agreed 10 bring this
instrument to Greenwich afler
the Government paid him the
princely sum vf £45 for it. With
it he discovered two major
phenomena: the aberration of
lsght and the nutation (woebbling)
of the Earth's s, 1t was used 21
Greenwxch until 1837,
ASTogqz (Dp67]

the seventh Astronomer Royal, Sir George Airy,
to design his own. Airy intended to use his new
circle nat only for observing, but as the main transit
instrument of the Observatory. It was erected in
a newly built room, in a position exactly 19 feet (5.79
metres) to the east of Bradley's meridian. The first
observations were made on 4 January 1851 and,
with them, the Airy Transit Circle became the new
co-ordinate for the Prime Meridian (Lengitude o)
of the Observatory and, by extension, for all the
British navigational charts and the tables printed
in The Nautical Almanac.

The Ordnance Survey objected greatly to having the
Prime Meridian moved away from Bradley's original
line on which all their work to date had been based.
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In 1884, therefore, when Airy’s meridian was voted as
the Prime Meridian of the World at the International
Meridian Conference in Washington nc, the
Ordnance Survey announced that, from that moment,
Britain would have two official meridians: one which
was recognized internationally for astronomy and
navigation, and one which served as the basis for

all of Britain's land maps. This remains largely the
situation today,

The largest telescope at the Observatory is the
28:inch visual refractor, also known as the Great
Equuatorial Telescope from the fact it is mounted on
a so called 'equatorial mounting’. This means that
the axis of the support points directly towards the
northern celestial pole. The telescope was ordered
from Sir Howard Grubb of Dublin in 1885, when it

" Troughton's 6-fost mural clrele, 1810 »

"+ Tha Niry Tramsit Circle, 1850

Constructing Alry's huge transit
arcle was a major undenaking
The enginsering was carried ant

by Rarsoenes & May of Ipswich
and Troughton & Sime constracted
bath the ogrical pasts (including
the 8)sinch (206 mm| obect
lens) and the main bedy, but the
msbrument w

Igned alnwst

vlt As the

wholly by Airy hin

transit circle was not wall mounted
Al vse often meant that

ope fell out of true
alggnment. To remedy ths
it was re-aligned {or collimated)
weekly. From 1854, 2 recording

appazatus, or chropegraph,

was Intreduced ta record its

olserations on 2 rolling drum
of graph m

ASTog91 [Droly]

was decided that the Merz 12-inch refractor located

in the south-east Equatorial Dome was no longer
sufficient. In order to fit the new telescope into the
existing building, the covering dome had to be
medified from a drum-shape to the distinctive ‘onion’
design that visitors can see today. The new telescope
was first used in 1894 and its 28-inch-diameter {71 cm)
object glass was so superb that the telescope became
an essential tool for observing double stars (pairs of
stars whose orbits are so closely linked that they often
look like single stars). Today, the 28-inch refractor

remains in full working etrder, though it now has
computer-assisted tracking and a camera that can be
added to the eyepiece to allow the image it captures
to be seen on a television monitor.

Kristen Lippincott, Director, Old Royal Observatory

Commissioned from ard
Troughton, with the optical parns
by Peter and Jahn Dollend, this
Gedoat (1B con) mearal circle was
firss used i 1802, Thanks to 1s
scale of 160", it dispenses with the
i for 2 plumb line m ovder to
ate o7, At first, it did
ardy ar stable encegh

nee

find an acour
not appea
to func
nsxrument but,

& reliable transit

ww damping
was added in 18

Was 50
versatile that all the ather selescopes
paled by comparisan, The upper

pocture on pape O shows the arcle

on the G wall

My ke e o -







The 28-iach refracting todescepe,
1885-93
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The Earth, that is sufficient
| do not want the constellations any nearer,
| know they are very well where they are
| know they suffice for those who belong to them.

WALT WHITMAN (1819-1892), SONG OF THE OPEN ROAD

T The talescopes at Herstmonceux
Castie

When the Royal Greenwich
Observatory moved to
Herstmonceux Castle in the 1950%
a number of the lrget telescopes
left Greenwich with it. For example,
2 13-inch {33 am) astrographic
refractar made by Grabb of Dublin
in 888 (which had been used to
generate information for the
famous star-map, the infermational
Carte du Cied) was moved to

Herstmanceux in 1958 and set
within a 22-loon hesmispherical
dome Similarky, a 26.anch (66 am)
photographic refractor, made by
Grabb m 1806, was mounted in
Dome E at Herstrnonoeux in 1957
The Yapp 36.mch (g1.5 cm)
reflector, bullt in 1932, was used at
Greenwich for spectroscopy, or the
study of the chemical composition
of stass. |1 was moved 10
Herstmonceuy in 1958
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