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ble scale. His wood-cut globe made in 1515
1s the earliest printed terrestrial globe now
known. Two examples of the mounted
globe survive, and some parchment strips
taken from the printed gores of Schoner’s
globe of 1515 were found during the rebind-
g of the volume containing Waldsce-
miller’s map of 1507 and 1516 preserved at
Schloss Wolfegg; all these works were
recently on exhibition in the Smithsonian
Institution i Washington, D.C. The globe
is identified as Schoner’s from the accom-
panying pamphlct “Luculentissima
descriptio . . . 7 (A most luminous descrip-
tion of the whole earth). The fact that 1t
shows a strait between South Amierica and
the southern continent has led to speculation
that Magellan knew the globe, and may
indeed have been antcipated in his discov-
cry of the Strait named after him.

Another globe believed to be associated
with Schoéner or his associates 1s the “Gilt
Globe”’, £ 1528, a gilded copper sphere,
entitled “Nova et integra univers: orbis
descriptio”’, 23cm in diameter, now in the
Bibliotheque Nationale. The globe depicts
the track of Magellan’s ship the Victoria
round the world, 1519 to 1522. Similarities
to the Stuttgart globe gores, ¢. 1535 (Shir-
ley, 1983, No.71), identified as probably by
George Hartmann of Nuremberg, may
indicate the authorship of the globe.

There are some of the collectors’ pieces
made at the outset of the period 1500 to
1800, which was the heyday of the globe.
The mathematical practitioners at Nurem-
berg founded one of the leading centres of
globc -making. Furthermore, the mvention
of printing and engraving techniques in the
later years of the 15th century gave carto-
eraphers as well as instrument-makers the
opportunity to take up globe-making. Fran-
cesco Rosselli (1445-1510), the printer at
Florence, is believed to have made globe-
gores (Fiorini, 1899, pp. 93-98). If so these
would pre-date Martin - Waldscemdiller’s
printed terrestrial globe-gores of 1507, now

the carliest known.

The artist Albrecht Direr (1471-1528)
proposed 1 1525 the globe-brangle as a
means of transterring the sphere on to a flat
surfacc.  The Swiss Henricus  Loritus
Glarcanus, professor of mathematics at
Basle, was in 1527 the first to describe how
to construct globe-gores. In his Poetae
laureati Geographia Liber unus, Basle, 1527,
with latcr editions to 1§42 (Parls) chapter
XIX, “De mducendo papyro in globum™,
he describes the method, illustrated by a
diagram. It 1s now known if Glareanus him-
scelf invented the construction, which 1s sim-
0N

but not completely correct mathemati-
cally (Nordeskiold, 1889, pp. 74-75)

The newly developing subject of geo-
graphy was very much centred on the use
of the globe. In the symbolism of statecraft,
morcover, globes conveyed i1deas about
man’s role on earth and his spiritual destiny
in the world beyond. In England the carliest
picture displaying globes 1s Holbein’s
Ambassadors, painted i London in 1533.
Jean de DllltCVlll(., French ambassador in
London, and his colleague George de Selve,
Bishop of Lavaur, are portrayed amidst a
variety of scientific and artistic objects
which appear on a superficial level as sym-
bols of De Dinteville’s life and work. At a
deeper level, they express i graphic form
the theme of Henricus Cornelis Aggrippa’s
book on the vanity of the arts and sciences,
De incertitudine et vanitate ominium S(zen-
tiarum & artinm liber, first published in 1530.
The scientific instruments include a celestial
and a terrestrial globe. The celestial was
probably by Peter Apian. The t¢  estrial 1s
similar to the woodcut globe gores now 1n
New York Public Library. (A.D. Baynes-
Cope has shown that the extant mounted
globes in the National Maritime Muscum,
Greenwich, Yale University Library, and
the Nordenskiold Collection in the Univer-
sity Library, Helsinki, as well as all the globe
gores (with the exception of New York’s)
are 19th century productions. The paper of
the New York globe gores have the water
mark of the city of Nuremberg produced
by the Weidenmuhle in Nuremberg from
about 1540.)

The instruments in the portrait of the
Abassadors probably belonged to Nicolas
Kratzer, the King’s Astronomer, as they
also appear in his portrait painted by Hol-
bein, ¢. 1528. Kratzer, a mathematical prac-
titioner of Munich, was appointed King’s
astronomer in 1519, and In 1520 was sent
to Oxford, where he taught “Ptolemy and
the doctrine of the sphere”. He was respon-
sible for the great sphere built for the ban-
quet at the Ficld of the Cloth of Gold, 12
July 1520. He also designed in May 1526
for Henry’s banquet the roof of the hall spec-
ially built at Greenwich to show *“‘the whole
earth . . . like a very Mappe or Carte”. A
cloth above displayed the cosmos, and 1t
was described as “a connyng thing and a
very pleasant syght to behold”. Kratzer
probably supplied some of the globes
recorded in Henry’s palaces in the inventory
of the King’s belongings at the time of his
death 1n 1547.

A particular concern of geographers n
the carly and middle years of the 16th cen-


















1on. Another of Senex’s large globes,
twenty-seven inches in diameter, features
in the portrait of King George III as a boy
with his brother the Duke of York and their
tutor, Dr Francis Ayscough, painted by
Rlchard Wilson 1n about 1749. As soverelgn
George 11 brought together in the
“Mathematical Room™ at his Observatory
at Kew a collection of scientific instruments,
including two pairs of globes by George
Adams, now 1n the British Museum.
Adams’s textbook, A Treatise . . . of Celestial
and Terrestrial Globes (1766) contains a dedi-
cation to the King written by Dr Samuel
Johnson. He reminds the King that as he
turned the “‘terraqucous globe™, as occans
and continents rolled before him, he must
consider “how large a part of mankind 1s
now waiting on your determinations, and
may receive benefits or suffer cvils, as your
influence is extended or withdrawn’.

Thus globes still appealed to the i1dca of
England’s imperial destiny. (Fig. 6.). When
Captain Cook’s ships returned from their
great voyages of circumnavigation, Adam’s
globes were revised to show their tracks and
discoveries, and new globes were made
bearing dedications to the explorers or their
patrons. It is interesting also to note that
the Astronomer Royal, Nevil Maskelyne,
equipped his room at Greenwich Observa-
tory with the beautiful eighteen-inch pair
by W. and J.M. Bardin, ¢. 1799, the terrest-
rial dedicated to Sir ]oseph Banks, Bart.
the celestial to Maskelyne himself. Pairs of
globes also crossed the Atlantic to North
America and still grace the fine colonial
houses of the period.

Globe makers such as George Adams the
Younger, instrument maker to George III,
also invented various pieces of mechanical
equipment to improve the terrestrial globe’s
performance. Adams’s “‘planctary globe”,
¢. 1790, was designed, he claimed, to
remedy the detects of terrestrial globes
“mounted in the common way’’. It showed
the apparent movement of the earth in rela-
tion to a planet and thus solved “in an easy

natural manner, the several phenomena of

the sun, moon and earth” (Adams, 1794).
Another globe-maker (probably William
Bardin) demonstrated the phenomena of
terrestrial magnetism by suitable equipment
added to an example of “Ferguson’s Terres-
trial Globe, Improv’d by G. Wright . . .
Made and sold by W™ Bardin. The sphere,
. 1791, 1s designed to be taken apart, and
has been provided with iron bars within it
so that the magnetic pole can be moved and
bearings taken from it by putting a compass
in place at the top. (This globe 1s in private
T\

ownership m: England).

In the 19th century in response to popular
interest globes became objects of spectacular
display, comparable with their role in 16th
century pageants. In association with tl
Great Exhibition in London, 1851, Wyld’s
Monster Globe was built at Leicester Square
by James Wyld Junior (1812-1887), Geo-
grapher to Queen Victoria. It comprised a
model of the earth, 60 feet in diameter, with
10,000 square feet ofsurface which the pub-
lic viewed from 1ts interior, and was
intended to initiate ‘“‘the commencement of
a new era in geographical instruction.”
Alexander Keith Johnston of Edinburgh,
also Geographer to the Queen, celebrated
the occasion with an exposition of thematic
cartography in global form: “Johnston’s
Geological & Physical Globe, showing the
structure of the earth, currents of the ocean
and lines of equal temperature . . . Edin-
burgh, 1851.” Following his pubhcatlon in
1848 of an English version of Heinrich Ber-
ghaus’s Physicalischer Atlas, 1845, he was the
first in Great Britain to add isotherms and
geology to the terrestrial globe.

Philippe Vander Maelen of wurussels
(1795-1869) undertook a novel project of a
different kind in designing a globe from his
Atlas Universel, printed by lithography and
published at Brussels 1825-27, 1n six vol-
umes. All the sheets were made on the same
scale (1:1,641,836) and on the same projec-
tion, so that it would be possible to mount
them to form a globe some 7.775m in
diameter, made from about 1000 gores.
Vander Maelen included in each volume of
the atlas a “Carte d‘Assemblage”, and
invited subscriptions either for the atlas or
for the sheets to cover the globe. In the
event only the Bibliothéque de Bourbon at
Naples subscribed or a globe in preference
to the atlas (Vander Maelen, vol.1, p.3)
Vander Maelen himself constructed the only
globe known to have been made and instal-
led it in a special hall in the “Etablissement
géographique de Bruxelles”, which he had
founded in 1830. Thus, whereas Coronelli
in 1693 had converted his globes into an
atlas, Vander Maclen reversed the process
and converted his atlas into a globe.

Map publishers working at the more
popular end of the market also profited from
the new methods of production which made
possible the publication of cheaper ~'obes
for school room use. Edward Mogg pub-
lished in London, 1812, “Moggs Dissected
Globe”, comprising four shaped pieces of
pasteboard, printed with maps. F.J.
Waygand,. a publisher at Amsterdam and
The Hague, made ¢. 1825 a dissected terres-
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Possible Disruption to the British Library Map Library

During construction work on the British Museum’s new Japanese Gal-

lery there may be disruption to the Map reading Area. Construction is

due to start in November 1987 and is expected to last two years. For
further information phone 01 323 7700.
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1672 who includes in his methods of taking
angular observations a neat demonstration
of improvisation in his account of how ‘with
halbeards, pikes, or any staves, having no
other instrument, you may measure the dis-
tancce between any two Towers, Castles or
other marks . . . not coming near any of
them’.® Improvisation was an cssential skill
in military surveying, and any assessment
of the accuracy of a military map cannot be
made without bearing in mind the instru-
ments used, many of which were Hceath
Robinsonish; for example a home-made
plumb-bob could be made with a length of

grass and a bullet.

One of the reasons tor the higher profile
ot the map m mnulitary quarters in the
eighteenth century was the wider availabil-
ity of a topographical basc map tor thosc
countries which formed the ‘seat of war’ in
Europe; the Netherlands, France and Ger-
many. Thus, for the Low Countrics,
Eugence Henry Fricex’s map of 1712 was
updated and pubhshed by Covens and Mor-
tier m the 1740s. It became the prime opera
tional map during the War of the Austrian
Succession; on it were plotted the move-
ments of the armics, and 1ts outlines were
copied and cnlarged by mulitary surveyors
who then used it as a base for the nsertion
of the detailed information required in the
planning of march routes, forage stops and
cncampments.

The use of the printed map 1 this way
1s not only deduced from surviving exam-
ples but 1s also borne out by the increasing
number of references n texts to the exis-
tence of the ‘common’ map and its usc as
the basis for detail survey; the reader was,
however, cautioned that ‘as the gencrality
of maps mercly show the principal objects’
he can only ‘put down the chief windings
of the rivers, and mark the pomts where
villages are to be drawn’. When he 1s ‘on
the ground he will fill up his sketch and
above all ‘1t 1s sull necessary that they (the
common maps (should be attentively com-
pared with the country, and all inaccuracies
corrected’.” Thus the intensive use of maps
made by soldiers served to highlight their
deficiencies.

Let us, then, examine the requirements
ot the military map. One eighteenth century
author sets 1t down exphecitly: ‘Accuracy
ought to be the principal object of our atten-
tion m all military drawing, and whenever
an error has been committed, 1t must be
ummediately cut out or corrected; otherwise
it may mislead the General, and involve the
army 1n the greatest difficulties. They must
express the exact form and declivity of every

height, as well as the approaches to them;
that it may at once be known how far they
command each other, and whether they are
difficult of easy of access:— they must point
out all advantages and disadvantages of situ-
ation, and the best positions f¢  thedif  ent
posts and guards:— and lastly, they must
show the ways 1 which the position will
be capable of being occupied or attacked. ™
The telling last line of this list of exacting
desiderata states that without all thesce attri-
butes the military plan would ‘scarce be of
more usc than a common map’.

This theme of the unsuitability of the
existing topographical mapping to military
purposcs 1s cchoed 1 many texts from the
sccond half of the cighteenth century; thus,
Col. Charles Vallencey, Director Of
Engineers in Ircland, wrotein 1779 that “The
Common Maps of a Country are st acient
to show the distances ot Towns, Villages,
Rivers, ctc; but are gencerally drawn on a
scale too small to express the Features of a
Country’."" This view repeats the military
cartographic experience in Scotland after the
supression of the Jacobite rebellion at Cullo-
den. Writing to Sir Everard Fawkener, the
Duke of Cumberland’s Sccretary, Major
Genceral John Campbell added as a post-
script: ‘by the Map of the Country it appears
very easy & a short cutt to cross over from
Appin by the end of Lismore to Strontian.
I have had it view’d and 1t 1s umpracticable
in cvery respect’.'” In this chance remark
lay the germ of a great undertaking, unpre-
cedented 1n 1ts scope n this country, and
that was the survey of the mainland of Scot-
land at a scale of 1" to 1000 yards, or
1:36,000. It was to take cight years, from
1747 to 1755, and on it were to be employed
three future generals, one of them, William
Roy, the founder of the Ordnance Survey,
together with Paul Sandby, the most
famous watercolour artist of the cighteenth
century, whose work today 1s the height of
fashion, commanding large sums of moncy.
The 1dea of the survey was apparently the
brainchild of Colonel David Watson,
Deputy Quarter Master General, who was
entrusted with the task of controlling the
Highlanders after the rcbellion. He, his
brother officers, and the Duke of Cumber-
land had ‘found themselves greatly embar-
rassed for want of a proper survey of the
country’ and William Roy recalled many
years later that ‘as Assistant Quarter-
Master, 1t fell to my lot to begin . . . the
execution of that map’."}

Here, then, was a peacetime response to
the inadequacies of the ‘common map’.
Military 1n its purpose, 1t sought to show












raphical maps were to the conduct of offen-
sive and defensive operations. This experi-
ence was endorsed by le Comte de la Roche,

who in 1770 wrote “Il ne suffiroit pas que’

le Commandant en fit unc ¢tude particulicre
sur la carte; je regarde com-impossible, et
presque 1mutile, de pouvoir, par cc scul
moyen, sc procurer des connoissances bien
certamnes d'un pays’.”' He had found that
the common map was not adequate for
military purposes.

But the common map m England was
begmning to assume a more respectable
face, and the second half of the cighteenth
century has been termed a ‘crucial and dis-
tinctive period 1 the dcvclopmcnt of
English regional cartography’.”* The new
county maps, prompted m part by the offer
of a premium of £100 by the Society of Arts
tfor any original county survey miceting the
required standards at a 1 " scale, embodied
original triangulations; many foreshadowed
the work of the Ordnance Survey. In their
publication Roy saw the means for resub-
mitting his 1763 national survey project.

In 1766, Roy’s sccond proposal for mak-
ing a ‘General Military Map of England’™’
commented that ‘there are alrcady good
Surveys made by different people of the
undermentioned countics (there tollowed a
list of twenty, completed or under way).
‘These County Maps are sufficiently exact,
in what regards their geometrical measure-
ments, for common purposes, but are
extremely defective with respect to the
topographical representation of the ground,
giving scarcely any idea, or at least but a
very umpertect one, of what is remarkably
strong or weak n the nature of the country’.
He then suggests that ‘an exact triangulation
along the coasts, princaple hill and mountain
ranges, with good instruments prepared for
that purpose’ (my 1talics) would provide the
accurate framework so that the secondary
tiangulations could be filled in from the
county maps to avoid the cost of repeating
a local survey. By this he undoubtedly
meant the military technmique, so familiar to
him, of plottmg the salient points from the
‘common map’ and adding detall in the
field. Roy’s appointmentin 1765 to ‘inspect,
survey and make reports from time to time
of the State of the Coast and istricts of the
Country adjacent to the Coast of this King-
dom’ was retlected 1 this specification for
a National Survey which laid down that ‘the
line of the coast and the country for two
miles parallel to it, as being an essential part,
should be very mmutely surveycd even n
the counties where the ordinary surveys
mav have taken place.
7A

Roy reiterates that the ‘accuracy of 15
map will depend chiefly on the goodness of
the Instruments made use of’.”* This pro-
posal contains the carliest surviving refer-
ences by Roy to a standard of surveying
mstruments which, onc infers, was not yet
available but which should, in his view,
have been possible. In the following year
Roy was clected to the Royal Society; he
was proposed by James short, whose reflect-
mng telescopes were the ‘best of their kind’
and with whom he is supposed to have
reccetved mathematical tuition from Profes-
sor Colin MacLaurin of Edinburgh.®® His
other supporters for the fellowship were

John Bevis and William Harrison.  So,

although we have little knowledge of Roy's
private life, 1t 1s clear that he had for some
time been keenly mterested m the develop-
ment of astronomical and surveying instru-
ments, and was fully aware, as the remarks
i his proposal show, of their current limi-
tations for accurate observation. he n st
have m sed in the crcle of ¢ famous
instrument makers of the day, whose names
are now legendary: Sissons, Dolland, Bur-
ton and Ramsden; he knew, or was shortly
to become a friend of Newville Maskelyne,
Astronomer Royal, and was a regular cor-
respondent with James Lind, Physician to
George III and who in 1765, just before
Roy's proposal, had ‘turned longitude mad’
having acquired ‘a most novel sextant by
my friend Ramsden’.?’

Roy was no ‘common’ topographical sur-
veyor, for as well as understanding the
niceties of topographical detail requisite for
a general military map, he was also capable
of comprehending the wider geodetic impli-
cations of survey, and was aware of con-
tmental practice. In 1766 he suggested that
‘in carrying on the Series of Triangles, 1t
would be useful to trace one grand meridian
line thro’ the whole extent of the Island,
marked by obelisks like that thro’
France’. His purpose was explained 1 that
having ‘about 872 degrees of meridian . . .
cxactly measured intermediate to those
measured i France and at the Polar Circle
— hence the mcrease 1in degrees of Latitude
and spheroidal figure of the Earth might be

more truly determined’.

He had indecd made a close study of the
French map which he pronounccd to be
drawn on too small a scale, for ‘the inclosed
ground 1s not dlstmgmshcd from the open,
and the plan 1s but partly topographical’,
and so for England he recommended that
‘an inch, or an 1" and a 4" to a mile appears
to be a good scale’ and in this, of course,
he anticipated the 1:50,000 by over 200






years. The instruments he specified were a
quadrant with a 2%- foot radius for angular
measurement, and a smaller one; rods with
spirit levels for the base measurement and
plain tables, theodolets and chains for detail
survey. This well-thought-out blueprint
was to wait i the wings for twenty-five
years before 1ts precepts were brought into
action.

In the meantime Roy’s work as DQMG
entailed preparing endless reports on areas
along the south coast which would be suit-
able for encampments and practice man-
couvres.”’ In the 1nitial stages of this work,
roy used existing county maps which, by
1776 covered the whole of southern England
except for Sussex and Somerset. Other tasks
required detailed reports and drawings of
the state of coastal fortifications.

In 1784 a significant restructuring of the
Corps of Engineers was undertaken by the
Duke of Richmond, the Master General of
the Ordnance, and a surveying company
was created for the first time; Roy became
its Commanding Enginecr. Within cight
months he had produced what was probably
the most significant document on military
survey methods to have been written 1n the
English language.”® Designed, evidently,
for this Survey Company; its title implies
that their first task was to be a survey of
the ‘Coast and Districts of the Country near
it’. Here 1s a loud echo from the 1766 pro-
posals tor the national survey. The appen-
dix, ‘practical obscrvations on surveying’
gives, in a few pages, morc information on
methodology than many contemporary
text-books.  Astronomical observations
were to be used mn determining the true
meridian in order to calculate the vanation
of the compass; telescopic spirit fevels and
Ramsden’s ‘best Theodolet” were to be used.
Fields, hedges, woods, marshes; all were to
be ‘distinctly surveyed’, and the descriptive
matter to be entered mto the notebooks
would, had they survived, have provided a
rich scam of source material for historians
of many disciphnes.

The mstructions were approved by the
Duke of Richmond in July 1785 with the
order that the fist part ot the survey should
commence 1 the Medway area. But was
this survey cver carried out? The evidence
of surviving maps 1s very shim, but that a
start was made 1s confirmed by a report in
The Daily Universal Register (subsequently
The Times) of § December 1785 which reads
‘A party of enginceers . . . during the greatest
part of last summer, have been employed,
under the direction of General Ray (1.e. Roy)
i surveying the county of Kent; it being
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the intention of government to have a sur-
vey of the whole counties of England, on a
much more accurate and extensive scale than
has hitherto been done. It 1s not however
intended to publish them, because tI 7 are
to contain surveys of the coast, with the
landing places and the depth of water etc
made from actual experiment . . . Scotland
has already been surveyed on the same plan
some years ago . . . 1t 1s now the intention
of the Master General of the Ordnance to
have it completed.™

What prompted this report, and who
supplied the information, remains a mys-
tery, but if there 1s a grain of truth n 1,
then 1t 1s clear that the idea of a national
survey was under active discussion well
before 1791, the officially accepted date of
its foundation. But Roy must already have
caught the public imagination by his meca-
surement, only the year before, of the five
mile Jong base on Hampstcad Heath. The
story 1s well chronicled now of how, in
1783, the third Cassini, Cassini de Thury,
sent a paper to George I suggesting that a
triangulation of south-cast England, linked
with France would establish the relative
positions of the Greenwich and Paris Obser-
vatorics. The paper was passed to the Royal
Society who entrusted the project to Roy,
regarding him as the ‘one Person at least’
whom ‘we possess 1 this Island
able to execute the most difficult operations
of mensuration’. The definitive measure-
ment of the 1784 Hampstead Heath base
was madc with glass rods, but Ramsden’s
100 foot steel chamn was used for the first
time on an experimental basis. So impressed
was Roy with their performance that he
used thosce alone tor the measurement of the
base of verification of Romney Marsh in
17387.

Roy had deaided at the beginning of these
operations that the instrument did not ¢xist
which was capable of providing the order
of accuracy necessary for the triangulation
of south-east England, and that it was neces-
sary to ‘remnvent them. Ramsden was the
inventor and he undertook the work, as he
put 1t, ‘to the neglect of a more lucrative
business and chiefly with a view to the
advancement of science and the honour of
this country’.** But he was maddeningly
dilatory and his obsession with pertection
frequently led to long delays in the delivery
of his instruments. His total disregard for
time 1s 1llustrated by the occasion on which
he ‘attended at Buckingham House pre-
aisely, he supposed at the time named 1n the
Royal Mandate’. The King remarked that
he was punctual as to the day and hour,
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Plan of the Battle of Thonhausen . . .
taken from an Actual Survey, is . . . dedi-
cated by William Roy. Surveyed and
drawn by Captain Wilham Roy and
engraved by Thomas Major. London,
29 Feb. 1760, 1:35,000 approx.
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... toJune 1759, p.99, MS annotation.
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and correspondence of Sir Robert Murray
Keith, 1849, 2 vol.

Plan shewing the Movements of His
Majesty's Army in Germany on the
Expedition to Eimbeck in Novbr. 1761.
[signed:] W. Roy D.Q.M.G. MS.
1:63,360 approx. Royal Library,
Windsor Castle. Cumberland Collec-
tion XIII. 40.

Essai sur la Petite Guerre . . . Par M. le
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1905, p.so.
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Considerations on the Propriety of making
a General Military Map of England . . .
[By Wilham Roy]. 1766. MS. Royal
Archives, Windsor Castle. George III
Papers 415(2).

Ibid.

E.G.R. T aylor, The mathematical prac-
titioners of Hanoverian England 1714-
1840. Cambridge: University Press for
the Institution of Navig ion, 1966.
p.24.

Ibid. p.237.

An MS volume of his reports 1s mn the
Public Record Office, WO 30/1715.
General Instructions for the Engineers to
be employed in Surveying the Coast and
Districts of the Country near it. 17 July
1785. MS. PRO WO 30/1715.

[ am most grateftul to Richard Oliver
for drawing this report to my atten-
tion.

Ramsden to the Council of the Royal
Society, 13 May 1790. Royal Society
Miscellaneous Manuscripts 3.
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