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Surveying

The art and science of surveying began some 5500 years ago, when people
moved from a nomadic hunter gatherer existence towards farming and the
cultivation of the land. The need to demarcate fields, houses, streets and
bring order to the new civilisations is first recorded in Mesopotamia around
3500 BCE. Item one is a simple Babylonian training exercise used to educate
a young surveyor in the art of measuring a parcel of land. Egyptian surveyors
who were known as “harpedonaptae” - literally “rope-stretchers” - provide
a clue to the ancient surveyor’s equipment. The tools used by the surveyor
did not change dramatically throughout the ancient and medieval world,
with the line, rod, water level and plumb bob, the common tools of the
trade. The dioptra (an early form of the theodolite), its description and use
outlined by the Greeek mathematician, Hero of Alexandria (10-70CE), was
it seems, seldom used. In fact, it would not be until the beginning of the
Renaissance that we would see further strides in not only the development
of surveying tools, but also its method.
The compass, which had aided European navigation from the thirteenth
century, was adopted by early renaissance mathematicians and cartographers
such as Erhard Etzlaub for his Rom Weg (Route to Rome) map of 1500.
Martin Waldseemuller’s polimetrum, a forerunner of the theodolite, was first
illustrated by Gregorius Reisch in his Margareta Philosphica of 1508, and in
1533, one of the greatest advances in cartographic and surveying method
was made by Gemma Frisius, whose Libellus (often bound in Apian’s
Cosmographia) set out the methods for surveying land by triangulation.
Although advances in theoretical mathematics and instrument design were
dramatic during the early sixteenth century, your average surveyor, who
was often employed in surveying local manorial lands, had neither the
mathematical training nor the resources to procure the latest instruments.
This led manufactures to produce more “simplified” instruments such as the
plane table, cross staff and circumferentor; and publishers to produce works
aimed at the local surveyor. This trend is most evident in the works published
in England, in the sixteenth, seventeenth and eighteenth centuries.
Land and property ownership became an increasingly prominent issue
in England during the sixteenth and seventeenth centuries, when the
practice of enclosure began to occur on a larger scale than ever before. In
the early 1500s, around a third of Britain’s land was public, in communal
use for grazing and subsistence farming. Foreign demand for English wool
during the Tudor period, however, led landowners to turn these open fields
into enclosures for breeding and keeping flocks of sheep. This coupled
with Henry VIII’s break from Rome and subsequent dissolution of the
monasteries, meant that by the end of the sixteenth century, the majority
of the nation had fallen into the ownership of around three percent of
the population.

The new landlords, enriched by former monastic estates and trade, demanded
surveys of their newly acquired lands. The surveyor thus became an
integral part of the manor’s estate, whose duties were first outlined by
John Fitzherbert in his book Surveyinge (item 2), first published in 1523;
the surveyor was not only responsible for the mapping of the estate, but also
providing information on the value of all properties, the number of tenants,
and recommendations for the improvement of the estate’s lands. Works such
as Leonard Digges’ A Book named Tectonicon (item 8), first published in 1556,
was not only a surveying primer, but also was used by the publisher Thomas
Gemini to advertise the various instruments for sale at his London shop.
Whereas Aaron Rathborne’s The Surveyor in Four Bookes (item 6), of 1616,
introduces his decimal chain, a precursor of the Gunter chain, which
heralded a huge improvement in distance-measurering.
The job was not, however, without its critics, with more conservative voices
accusing the surveyor of knowing the price of everything but the value of
nothing. John Norden, in his Surveyors Dialogue (item 5), defends his
profession against the charge of the tenant farmer, who sees him as a mere
tool of the landlord, and whose only job was to increase the farmer’s rent.
Perhaps the most influential of these manuals was William Leybourn’s
The Compleat Surveyor (item 10) of 1653, which promised to provide
comprehensive instruction for the surveying of land, a line of work that
was, by the end of the seventeenth century, beginning to garner respect
as a decent profession. Leybourn himself had been one of the six surveyors
appointed by the crown to calculate the damage wrought by the Great
Fire of London in 1666. The project resulted in embarrassment for
Charles II, when the large-scale survey conducted by John Ogilby and
William Morgan revealed that the city’s largest building was in fact the
royal wardrobe!
Around the time that Charles II was choosing what to wear, Louis XIV
was mourning the loss of great swathes of his kingdom. The loss was not
the result of some over ambitious military adventure, but at the hands of
Jean Dominque Cassini, head of the Royal Observatory in Paris. Cassini
and Jean Picard’s trigonometrical survey of the French coast, published
in 1684, had reduced France’s overall size from 150,000 square kilometres
to 120,000! The map, however, was only the beginning of a vastly ambitious
undertaking, to map the whole nation according to the latest geodetic
and topographical principles, the first time that it had been attempted on
a national scale. The finished map (item 13) would take another 131
years to complete, and consume the time and energy of a further three
generations of the Cassini family.
Great Britain had throughout the eighteenth century preferred to leave
the surveying of the nation up to private individuals, with institutions
such as the Royal Society issuing prizes for the large-scale surveying of
English counties. The method that had worked so well in solving the
problem of longitude fared less well for the accurate mapping of a nation,

with the result a patchwork of maps by surveyors of varying abilities and
styles. This somewhat laissez-faire attitude led the state to set up the
Ordnance Survey in 1790, in order to survey the whole of England and
Wales on a uniform scale of one inch to the mile. The survey (item 14)
would take, just as in France, much longer than expected, and would not
be completed until 1870.
As a result of the resources that states, such as France and Britain, could
bring to bear, surveying saw rapid strides during the eighteenth and
nineteenth century. Not only did the instruments become much more
accurate, such as Jesse Ramsden’s theodolite, but also the teaching and
training of surveyors became more rigorous. The art of surveying would
by the end of the nineteenth century have become a science.

Babylonian Surveying
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[Babylonian Land Map]
Publication
c1900-1700 BCE.
Description
Written in cuneiform. A baked clay tablet,
the obverse consisting of a map of a parcel
of land annotated as to ownership and
dimensions in Old Babylonian cuneiform
script and sexagesimal notation. The
reverse contains a list of field measures
against names in West Semitic Akkadian.
Dimensions
76 by 71mm. (3 by 2.75 inches).

While this tablet could represent some sort of legal or accounting record,
because of its mixed nature and lack of explanatory rubric it seems more
likely that this a school exercise in field surveying, for it is known that
topics such as this were and had to be on the curriculum. It looks as if two
lessons differing slightly in content were taught on that day, one recorded
on the obverse, and one on the reverse. As a school tablet pertaining to
these matters of education, this is a fantastically rare and important piece,
and worthy of an in-depth analysis and publication with others of the genre.
There is some damage to the reverse, but overall the condition of
the tablet is good, and it has baked to terracotta to preserve it.
Provenance:
From the manuscript collection of Lawrence Schoenberg. The majority of the
collection has been donated to the University of Pennsylvania.

“The name of a surveyour is a frenche name and
is as moche to say in Englysshe as an overseer”
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FITZHERBERT, [?Anthony
or John]
Surveyinge.
Publication
[London, Thomas Berthelet], 1539.
Description
Octavo (145 by 95mm),[4]ll, 59ll, title within
woodcut border, woodcut initials, lacking
colophon, some soiling and water-staining,
manuscript to front and back endpapers,
later calf, gilt.
References
ESTC S122123; Fussell, I, pp.7-8; Gay,
Edwin F, ‘The authorship of the Book of
Husbandry and the Book of Surveying’,
The Quarterly Journal of Economics, Vol.
18, no. 4, pp.588-593, 1904; Richeson,
A.W., ‘English Land Measuring to 1800:
Instruments and Practices’ (MIT Press,
1966), pp.33-34.

£7,000.00

The first work on surveying published in English.
The work, which Fitzherbert addresses to the landed gentry, is not
only intended to educate the lord of the manor and his tenants about their
rights and responsibilities to each other, but also how the estate may best
be developed and improved. The work can be seen as a bridge between the
old medieval social and economic structures, with Fitzherbert’s insistence
on fealty to the lord of the manor, and the importance of personal bonds
between the landlord and tenant, towards a modern agrarian economy
base on the monetary value and improved productivity of the land, for
which the surveyor was to be an integral part.
In his introduction Fitzherbert, for the first time, sets out the duties
and responsibilities of the surveyor, which were many and varied; not
only was he to carry out field surveys of the estate, specifying whether the
land was meadow, grainland or woodland, and by whom held, but also
record the number of buildings and their location, with their associate
rents and fines. Once he had gathered the information on parchment or
in a book, he was then to make suggestions to the lord of the manor
regarding the estates improvement (Richeson).
The authorship of this work has been widely debated by scholars
as there were two potential sons of Ralph Fitzherbert of Norbury: the
eldest John (d1531) who inherited most of his father’s lands, and the
youngest Sir Anthony (c1470-1538) who was a well-regarded judge,
author of law books. The current view is in favour of John, as he was
probably closer to country affairs.
Provenance:
Francis Henry Cripps-Day (1864-c1945), antiquary and lawyer.

“The lyne is the speedier and the most commodious
and also of most antiquitie”
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LEIGH, Valentyne [Valentine]
The Moste profitable and
commendable science, of
Surveying of Landes, tenements,
and hereditamentes: drawen
and collected by the industrie of
Valentyne Leigh.
Publication
London, Andrew Maunsell, 1577.
Description
Small quarto (185 by 130mm), [120]pp,
two folding tables, the first supplied in
facsimile but with only one sheet of the
two, small woodcut device on title, woodcut
diagrams and initials, title with faint trace
of early ink signature at head and small
paper flaw hole to outer margin, lightly
browned, eighteenth century sheepbacked marbled boards, a little worn and
stained, spine ends chipped.
References
ESTC S106757; Fussell I, p.7.

£9,000.00

The first edition of Leigh’s science of surveying.
Up until the publication of the present work, sixteenth century books
on surveying had been divided into two main groups: those concerned
with providing advice to land stewards and owners of manors such as
Fitzerbert’s Surveyinge (1523), and those concerned with the measurement
of land such as Digges’s work of 1556 (item 8).
Leigh was the first to attempt to combine both these strands, stating
that it was not just the duty of the surveyor to measure the land, but that
he should be able to furnish the owner with information, on what constitutes
a manor, its rents and holdings, and have a fair knowledge of the law
regarding estates and manors. Furthermore the agent should also be able
to give a complete account of the value of the lands, their rents and fees.
Leigh goes on to provide detailed instruction on the use of the rod
(Rodde) or line for surveying, “the lyne is the speedier and the most
commodious and also of most antiquitie”, and recommends that one
should carry “a Diall [i.e. compass] in your hands (according to Maister
Fitzherbertes counsaile”. The text continues with a discussion on how to
measure an irregular field, and ends with the suggestion that a map
should be provided with the completed survey.
The work was obviously held in high regard at the time, as it was
published twice in 1577, and again in 1578, 1588, 1592,and 1596. John
Norden also references Leigh in his important work on surveying The
Surveiors Dialogue of 1607.
Valentine Leigh (d1563) was a prosperous London mercer who
resided on Lodde Lane in the St Lawrence Jewry parish. When Leigh
died he owned two houses (next to each other), a lute, several bibles and
other books.
Rare. ESTC records five copies in the UK and three in the USA.

“May as well be imployed by the ingenious, for
measuring of land...”
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BLAGRAVE, John
Baculum Familliare, Catholicon
sive Generale. A Booke of the
making and use of a Staffe, newly
invented by the author, called the
familiar staffe.
Publication
London, Printed by Heugh Jackson
dwelling at Fleete Bridge, at the signe of S.
John the Evangelis, 1590.
Description
Small quarto (185 by 145mm), [8]pp,
[1]-70pp, woodcut illustrations to title,
woodcut initials, decorations, illustrations
and diagrams, title soiled, a few marginal
repairs, library stamp to upper pastedown,
modern cloth, title in gilt.
References
Turner, The English Renaissance Stage, p.
93, 2006.

£5,000.00

John Blagrave (1561-1611) was a practical mathematician who lived and
worked in Reading. He practised as a land surveyor and was among the
first to draw estate maps to scale. He also designed and made instruments,
including an astrolabe, which he described in The Mathematical Jewel
(1585), whose design modified a number of earlier instruments, particularly
that of Gemma Frisius. Between 1589 and 1596 he enjoyed the patronage
of Sir Francis Knolles, the dedicatee of Baculum familliare, the present
work. The ‘familliare staffe’ mentioned in the work was an early example
of the complex universal instruments, which Blagrave claims:
“readily performeth all the severall uses of the Crosse Staff, the
Quadrate, the Circle, the Quadrante, the Gunners Quadrante, [and] the
Trigon”
And can be used for the:
“shooting in great Ordnance, and other millitarie services, and
may as well be imployed by the ingenious, for measuring of land...”.
Instruments such as Blagrave’s were quite in vogue in mathematical
circles during the late sixteenth and early seventeenth century. However,
due to their complexity they were often not adopted by the practical
surveyors of the time. Blagrave would continue to publish works on
scientific instruments, with his Astrolabium Uranicum generale (1596) on
astrolabes, and his The Art of Dyalling (1609) on sundials.

“But I marvaille how such great persons did
before Surveying came up...”
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N[ORDEN], J[ohn]
The Surveyors Dialogue.
Publication
London, Printed [by Simon Stafford] for
Hugh Astley, dwelling at S. Magnus corner,
1607.
Description
First edition quarto (190 by 150mm), [16]pp,
1-244pp, woodcut initials, decoration and
diagrams, some manuscript annotations,
initial leaf laid down, a few marginal repairs,
old vellum covers and spine bound at the
end, modern red morocco.
References
ESTC S113314; Kitchen, ‘John Norden
(c.1547-1625): Estate Surveyor,
Topographer, County Mapmaker and
Devotional Writer’, pp. 43-61, Imago Mundi
Vol. 49, 1997; Kress 279.

£10,000.00

John Norden (c1547-1625) was one if not the leading surveyor working
in late Tudor and early Stuart England. He began his career as surveyor
to Lady Anne Knyvett. In 1600, he was appointed surveyor to crown woods
and forests in southern England, and in 1605 he would be appointed
surveyor to the Duchy of Cornwall. Between 1611 and 1623, Norden led
a peripatetic life travelling throughout England and Wales and carrying
out numerous surveys. Duchy records show attempts to retire him in
1623, but the poor quality of surveys being made by his successors led to
his recall.
It was from this eminent position that Norden in 1607 produced
The Surveyor’s Dialogue. The work, the first English book on surveying
published in the seventeenth century, consists of discussions among a
surveyor, a farmer, the lord of the manor, a bailiff and a purchaser. The
surveyor was often seen by tenant farmers as a mere tool of the rapacious
landlord, whose survey’s sought only to increase the farmers rent. Norden’s
sympathetic surveyor points out to the farmer that as grain prices have
increased so the land has become more valuable, and thus requiring more
accurate surveys, on the other hand he reminds the lord of the manor of
his obligations to his tenant. He goes on to cover the legal aspects of
surveying together with the works practical side, including the difference
between the theodolite and the circumferentor, the use of the plane table,
backsighting and the method of estimating the number of trees in a
forest through sampling.
Norden also produced several maps and topographical writings
throughout his career; one of the most important of which was his
Speculum Britanniae, which contained descriptions of the counties of
England. Although the work was never completed, Norden did publish
parts of the Speculum throughout his career. One of the most important
parts was his description of Middlesex, which not only contained plans
of London and Watminster but also a map of Middlesex. The map was
the first printed map published in England to mark roads and contain a
key to the symbols used on the map. This map together with his maps of
Essex, Surrey, Hampshire and Kent would be used by William Camden
in 1607, and John Speed in 1611.

“...One of the most important contributions to
surveying in the seventeenth century”
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RATHBORNE, Aaron
The Surveyor in Four Bookes.
Publication
London, Printed by W: Stansby for W. Burre,
1616.
Description
Folio (270 by 190mm), four books in one
volume, [12]pp, 1-157pp, 152-175pp, 172181pp, 186-228pp, numerous woodcut
illustrations and diagrams throughout,
later calf.
References
ESTC S116149.

£5,000.00

First edition of the first comprehensive English textbook on land surveying
by British mathematician and land surveyor Aaron Rathborne (b1571).
The work is structured in four books: the first two books deal with geometry,
and specially in its application to the measurement of land; the third book
with surveying instruments and their application. He demands that the
surveyor use the best professional standards and goes into great detail
about the correct use of the plane table, his preference for the “percator”
(a type of azimuth theodolite) and circumferentor (a type of surveying
compass), compared with the more complex altazimuth theodolite. He
goes on to discuss his new distance-measuring device or decimal chain,
in which a perch is divided into 100 equal parts, called seconds. The chain
was a great advance on the traditional distance-measuring instruments
such as the cord or wooden pole. The final book deals with legal and
manorial issues.
Little is known of Rathborne’s early career, though it has been
suggested that received training from John Goodwyn of London. In
1605, he was surveying estates in Yorkshire, Cumberland, Durham and
Lincolnshire. He was living in London when he published the present
work, in 1616, and two years afterwards he was granted a patent, along
with Roger Bruges to make plans of London, as well as York, Bristol,
Norwich, Canterbury, Bath, Oxford, Cambridge and Windsor. Alas none
of them were realised. In 1622, he was recorded as working in Yorkshire.
Nothing is known of his later life or death.

“The earliest scholarly treatment of Scottish
weights and measures”
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HUNTAR, Alexander, Burges of
Edinburgh
A Treatise, of Weights, Mets
and Measures of Scotland
with their quantities, and true
foundation, and sundrie profitable
observations.
Publication
Edinburgh, Printed by John Wreittoun, and
are to be sold at his Buith, at the NetberBowe with licence, 1624.
Description
Quarto (171 by 135mm), [8]pp, 1-48pp, 51-68
[ie 69]pp, diagrams and tables throughout
with ink annotations, modern calf.
Reference
Zupko, Ronald Edward, The Weights and
Measures of Scotland before the Union,
The Scottish Historical Review, Vol. 56, No.
162, Part 2 (Oct., 1977), pp.119-145.

£8,000.00

Rare early treatise on land measurement in Scotland.
Huntar divides his work into three parts, the first concerns dry
and liquid weights, the second deals with measurements of distance and
the surveying of different lands such as woods, mountains and valleys.
The final part deals with the measurement of buildings. The work is
dedicated to George Hay (1570-1634), 1st Earl of Kinnoull, who, in
1622, had been appointed Lord Chancellor of Scotland.
Rare. We were only able to trace two copies coming up at auction
in the last 50 years. ESTC records 10 instiutional examples, with only
two examples in the USA: the Huntington and the University of Illinois.

“...Most conducible for surueyers, landmeaters,
joyners, carpenters, and masons”
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DIGGES, Leonard
A Booke named Tectonicon briefly
shewing the exact measuring,
and speedie reckoning all manner
of land, squares, timber, stone,
steeples, pillers, globes.
Publication
London, Printed by Felix Kyngston, 1625.
Description
Quarto (200 by 160 mm), [4]pp, 1-26pp,
woodcut illustrations throughout, two
folding tables, blank pages at the end,
twentieth-century red morocco with gilt.

£15,000.00

A 1625 edition of Leonard Digges’s treatise on land surveying, first published
in 1556.
Leonard Digges (c1515-1559) was a prominent English mathematician,
and one of the earliest to publish his works in English. Only two of his
books were published during his lifetime, A Prognostication of Right
Good Effect (1555), an almanac which included among other things
information on astrology, weather forecasting, the correct time for planting,
grafting and blood letting; and the Tectonican (1556), the present work,
which advertised on its title-page as a book for surveyor’s, “landmeters”,
joiners, carpenters and masons. The work dealt with the measurement
of land, the calculation of quantanties and the uses of the cross-staff, the
carpenter’s rule and the square. Digges intended the work to be a
straightforward handbook and reference guide for the practical surveyor.
Although many surveyors by this time had freed themselves from being
mere overseers of individual estates to independent consultants, traversing
the country survey lands and advising estates on best practice; the fledging
profession still led to large variation in surveying method and accuracy,
the Tectonicon, was the first attempt to enforce much needed rigour. The
work also heralds the beginning of the scientific instrument trade in
England, as the title-page was used by the publisher Thomas Gemini to
advertise his stock.
In both works Digges states his intention to publish further books
on practical mathematics, letters of the alphabet and astrology. Only the
former was published, postumously by his son Thomas, in 1571. The
Pantometria, which deals with practical mathematics, expands and
complements his Tectonicon, and is the first English work to mention
the altazimuth theodolite.
This particular edition is rare with only three institutional examples
in the United Kingdom and none in America.
Provenance:
Sir Roger Twysden (1597-1672), superscript 2nd Baronet, historian and
politician.

Leybourn’s rare pamphlet on surveying
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WALLINBY, Oliver [LEYBOURN,
William]
Planometria or the Whole Art of
Surveying of Land: Shewing the
Composition, and Use of All the
Most Necessary Instruments
thereunto Belonging.
Publication
London, Printed for Nathaniel Brooks, at
the Angel in Cornhill, 1650.
Description
Octavo (140 by 90mm), [8]pp, 1-182pp,
some irregular pagination, woodcut
diagrams and illustrations including
three full-page, woodcut diagram laid
down on C1 as instructed, occasional
light browning, ink ownership inscription
to title, ink notes to front free endpaper,
contemporary sheep, rubbed and scuffed.

£12,500.00

Leybourn’s study of surveying was highly influential in advancing the
practice during the seventeenth century and into the eighteenth. Leybourn
began his career as a bookseller and printer, specialising in technical
books of scientific and mathematical treatises. In 1650, he turned his
attention to writing when he published a small pamphlet on surveying,
the Planometria, the present work, under the nom de plume Oliver Wallinby,
an anagram of his name. This small tract proved so popular that he was
obliged to enlarge it, and in 1653 he published The Compleat Surveyor.
The work would go through a further four editions in the seventeenth century.
The work begins with a discussion of the various surveying instruments
available, such as plane table, the theodolite and the circumferentor.
Leybourn then goes onto discuss the use of logarithms and trigonometry
in the calculation of area, and ends with the measuring of solids, such as
timber and masonry.
Due to the publication of the Compleat Surveyor shortly after, the
Planometria is a rare work. We are only able to trace two examples appearing
at auction since the Second World War.
For more information on Leybourn and his surveying work please
see item 10.

“A Protractor is an Instrument by which you
may protract”

10 LEYBOURN, William
The Compleat Surveyor:
Containing The whole art of
surveying land, by the plain table,
theodolite, circumferentor and
peractor.
Publication
London, Printed by R.&W. Leybourn, for E.
Brewster and S. Sawbridge, and are to be
sold at the signe of the Bible upon Ludgate
Hill, neer Fleet-bridge, 1653.
Description
Quarto (280 by 180 mm), four books in one
volume, engraved portrait on frontispiece,
[12]pp, 1-279pp, woodcut initials, illustrations
and diagrams throughout, ink annotations
on endpaper, small circular cut hole on I1,
contemporary calf, worn.
References
Bendall, ‘Leybourn, William (1626–1716),
mathematician and land surveyor’, (Oxford
Dictionary of National Biography, 2008);
Darby, ‘The Agrarian Contribution to
Surveying in England’, (The Geographical
Journal, 1933); McRae, ‘To Know One’s Own:
Estate Surveying and the Representation
of the Land in Early Modern England’,
(Huntington Library Quarterly, 1993);
Stilgoe, ‘Jack·o’·lanterns to Surveyors: The
Secularization of Landscape Boundaries’,
(Environmental Review, 1976); Tebeaux,
‘Technical Writing in SeventeenthCentury England: The Flowering of a
Tradition’, (Journal of Technical Writing and
Communication, 1999).

£5,000.00

Rare first edition of The Compleat Surveyor by William Leybourn.
Leybourn’s study of surveying was highly influential in advancing
the practice during the seventeenth century and into the eighteenth
century. Leybourn began his career as a bookseller and printer,
specialising in technical books of scientific and mathematical treatises.
In 1650, he had written “a little pamphlet entitled Planemetria, or the
whole art of Surveying of Land, under the name of Oliver Wallinby”, an
anagram of his real name; the present work is essentially an expansion on
the topics discussed in this pamphlet, divided into four sections. For a
discussion of Planometria, see item 9.
The first of these focuses on a series of geometrical theorems, the
second is a description of surveying instruments, the third explains how
the surveyor should use trigonometry to calculate distances and elevation
and the fourth instructs the reader, addressed directly throughout the text,
on how to use the instruments discussed in section two. Each section is filled
with numerous diagrams and illustrations to aid the reader’s understanding
of the complex methods Leybourn outlines. The most important of these
is perhaps the use of the protractor, which was still in the early days of
its development. Leybourn explains that “a Protractor is an Instrument
by which you may protract or lay down upon paper or otherwise, the true
symmetry or proportion of any field, having made observation of the
sides and angles thereof by some of the Instruments before described”.
Leybourn published The Compleat Surveyor at a time of increasing
demand for estate surveys, with the gentry demanding visual evidence of
their property, and thus their wealth and power. The professionalisation and
practice of surveying initially met with some opposition, and Leybourn’s
is, in fact, one of the first manuals to be produced without any extended
argument in support of the practice, since previous writers felt the need
to defend their work (McRae). In spite of this, The Compleat Surveyor
proved extremely popular and was well-received by mathematicians and
surveyors alike. Later editions would come to include The Art of Measuring:
Or, The Carpenters new Rule Described and Explained, which showed how
to use logarithms to measure solids, boards, glass, pavement, wainscott, and
brick. His explanation of advanced instruments and techniques
continued to be employed throughout the following century, making
Leybourn’s work an extremely important contribution to the discipline.
Very rare, we have been able to trace only four records at auction
in the last 40 years.
Provenance:
Anthony Methwin.

“A pigmy mounted on the shoulder’s of giants...”
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WYLD, Samuel
The Practical Surveyor or, the art
of land-measuring made easy.
Publication
London, J.Hooke, at the Flower-de-luce
against St. Dunstan’s Church in Fleetstreet: and J.Sisson, mathematical
instrument-maker, the Corner of Beaufort
Buildings in the Strand, 1725.
Description
Octavo (195 by 120mm),[16]pp, [1]-182pp,
ending with two leaves of tables and five
folding illustrations, additional folding
woodcut illustrations on title page,
contemporary calf, front cover separating
from spine.

£1,200.00

Rare first edition of Samuel Wyld’s popular tract on land surveying.
In his preface Wyld defends the necessity of the work’s publication,
stating that he (the pigmy) is merely standing on the shoulders of giants,
in order to see that little bit further. The work is divided into seven chapters:
the first two deal with surveying instruments, such as the plane table, the
theodolite and the circumferentor, with the first useful for gardens, the
second for large tracts of enclosed land and the last for parkland and
large estates; the third chapter deals with the use of the compass in
surveying; and chapter five with the theodolite, then follows how to
measure a field with just the chain and the cross staff; the sixth with the
laying out and dividing of land; and the seventh with how to survey a
county, and plot a town plan.
The work with its simplified and plain language was evidnetly a
hit with the general public, and it would go through seven editions over
the next 55 years.
Provenance:
Anthony Methwin.

“Chain, Cross, and Offset Staffs Only”
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DAVIS, William
A complete treatise on land
surveying, by the chain, cross, and
offset staffs only.
Publication
London, Knight and Compton, Middle
Street, Cloth Fair, 1804.
Description
Octavo, (220 by 140mm), [14]pp, [1]-349pp,
seven engraved folding plates, evenly
toned, top corner tear on R6 and R7,
contemporary tree calf, red morocco label
to spine.

£200.00

The third edition of William Davis’s influential surveying book.
First produced in 1798, Davis’s Treatise on land surveying was
written at a time of great change in the field of surveying. The Ordnance
Survey (item 14) had begun only seven years before, and there was
increasing demand for property surveys from the emerging middle class.
Despite this new flurry of interest, Davis maintains that “this Art is
nearly as antique as the world” and claims that a knowledge of geometry
and geography has been considered an essential attribute throughout
history. A member of the Mathematical and Philosophical Society, and a
biographer of Isaac Newton, Davis was well-equipped with the technical
skills required to produce accurate plans. In this volume, he shares his
knowledge of geometry and mapping, including both theoretical and
practical information.
The work is divided into three parts, beginning with practical
geometry and trigonometry, accompanied with exercises, followed by an
explanation of how to use a cross-staff to survey land. He goes on to
outline the rules and directions for planning and mapping estates, and
then issues further instructions on managing and measuring land
features. The work was a success, and Davis revelled in “the flattering
reception and rapid sale which the former Editions of this Work have
experienced”.

“You have cost me more territory than all
my enemies!”
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CASSINI de THURY, Cesar
François
Carte de France dite Carte de
Cassini...
Publication
Paris, [1678-1815].
Description
Octavo (195 by 112mm). 184 mapsheets
(each approximately 565 by 885mm),
dissected and mounted on linen, 50mm
tear to 3 maps, small (10 by 5mm) hole in
sheet 99, 14 maps with some glue residue,
7 with very slight discolouration, one of
the two key maps torn at folds, edged in
blue silk, housed within 183 contemporary
mottled sheepskin cases, gilt.
Collation: 182 mapsheets which, if joined,
would comprise an approximately 11 metre
square map of France together with two
key maps; ‘Carte générale de la France
par Départemens Servant à l’Assemblage
des 182 feuilles...’ and ‘la Nouvelle carte
qui comprend les principaux Triangles qui
servent de Fondement à la Description
géométrique de La France’ (1744). 3 of
the smaller maps have been trimmed
and mounted to the neighbouring sheets.
Namely: sheet 125 (Cherbourg) is attached
to sheet 93 (La Houghue), sheet 160
(Noirmoutiers) is attached to sheet 131
(Nantes), and sheet 182 (Camarat) is on
sheet 155 (Toulon).
References
Jerry Brotton, A History of the World in
Twelve Maps (London: Penguin, 2012),
pp. 294-336; Christine Marie Petto,
When France was King of Cartography
(Plymouth, 2007); Mary Sponberg Pedley,
The Commerce of Cartography: Making
and Marketing Maps in Eighteenth Century
France and England (Chicago: University of
Chicago Press, 2005), pp.85-6.

£40,000.00

A complete set of Cassini’s landmark map of France. The first scientific
survey of France, the first road “atlas” of France, and the map that, in 1682,
some 133 years before its completion, caused Louis XIV to lament that
it “cost me more territory than all my enemies!”.
The great project began in the early 1660s and would consume four
generations of the Cassini family - Jean-Dominique Cassini, or Cassini I
(1625-1712); Jacques Cassini, or Cassini II (1677-1756); César-François
Cassini, or Cassini III (1714-1784); and Jean-Dominique Cassini or
Cassini IV (1748-1845) - for the next 150 years.
The map was the brainchild of Jean-Baptiste Colbert, who was
minister of finance from 1665 to 1683 during Louis XIV’s reign. He
envisaged a detailed map of the whole of the royal estate to improve its
management and potential revenue. He turned to the newly formed
Académie de Sciences for help, and principally to the services of
Jean-Dominique Cassini and the surveyor and astronomer Abbé Jean
Picard. The survey was carried out using astronomical observations
(courtesy of Cassini) to ascertain the precise longitude and hence the
accurate measurement of a baseline. Once an accurate baseline had been
measured, the surveyors began the trigonometrical survey. These intricate
interlocking triangles would become the survey’s skeleton, which in turn
would be fleshed out by the use of more traditional techniques. Picard
outlined his method in his work Mesure de la terre of 1671. The project
was “the first general map of an entire nation based on geodetic and
topographical measurements ... [and] transformed the practice of
mapmaking over the next 150 years into a verifiable science” (Brotton).
The first map in the survey, the ‘Carte particulière des environs de
Paris’, was completed by Picard in the late 1660s, and published in 1678
on a scale of 1:86,400 (the standard scale for the whole survey). Picard
then turned his attention to surveying the French coast. One of the most
startling results of the coastal survey, published in 1684, was that it reduced
the overall size of France from 150,000 square kilometres to 120,000
square kilometres. It was this dramatic change that caused the outburst
from Louis XIV quoted at the head of this description.
Following the publication of the coastal survey, everything was in
place for the mapping of the nation to begin. However, the king’s numerous
military campaigns had begun to starve the project of funds and, with
the death of Cassini in 1712, the project lost its figurehead. Louis himself
died three years later. The new king, his great-grandson Louis XV, was
only five when he took the throne and the project was put on hold.
It would not be until 1733 that Philibert Orrey, Louis XV’s controller
general, would order Jacques Cassini (Cassini II), to resume the triangulation
of the entire nation. Jacques was joined in his endeavour by his son
Cassini de Thury (Cassini III), and, by 1744, the triangulation of the
country was complete.
With the framework complete, in 1746 Louis charged Cassini III
with fleshing out the survey’s bare bones. Cassini calculated that the survey
would take 18 years to complete, and consist of 180 maps at a cost of
4,000 livres each. Unfortunately, his estimates were woefully optimistic.
By 1754, only two maps had been published, and Cassini received the

news that Louis was to end the financing of the survey. This forced him
to turn to the private sector, and with Louis’s backing he set up the
Société de la Carte de France, which consisted of 50 shareholders, each
of whom was asked to contribute 1,600 livres annually. This, combined
with a public subscription in 1758, and a royal proclamation of 1764,
demanding that unsurveyed regions contribute to the survey’s costs, kept
the project on a secure financial footing. Although Cassini III had
secured the map’s future, he would not see its completion. In 1784, at the
age of 70, he died of smallpox. The completion of the great project was
left to his son Jean-Dominique (Cassini IV).
By 1790 all of France had been surveyed, and only 15 maps were
left to be published. However, the shareholders would not see any profit
from the enterprise. The National Convention nationalized the survey in
September 1793, with the regional maps taken out of circulation and the
plates confiscated by the Dépôt de la Guerre. This left the project in
limbo, and it was not until the intervention of Napoleon Bonaparte in
1804, that the project would finally be resumed. In 1815, the final sheets
of Brittany were completed, thus bringing an end to one of the greatest
surveys in history. The map would not be superseded until the
publication of the military staff map of 1866.

Complete set of the Ordnance Survey of
England and Wales in a fine presentation box
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MUDGE, Lieutenant Colonel
(later Major General) William;
COLBY, Major Thomas; BAKER,
Benjamin and others
Ordnance Survey of England and
Wales, and Part of Scotland.
Publication
[London, Henry James, c1870].
Description
111 hand-coloured engraved maps
(including index map) printed in
electrotype at the Ordnance Survey Office,
each dissected and mounted on linen,
with numbered vellum tabs, preserved in
purpose-made wooden map chest, lettered
on front ‘Ordnance Maps of England’.
Dimensions
chest: 1100L x 410H x 340D mm (43 x 16
x 13 in); each map (approximately): 680 x
980mm (26.75 by 38.5 in).
each sheet approximately 680 by 980mm
(26.75 by 38.5 inches).
References
Oliver, Dr. Richard, ‘A Short History of the
Ordnance Survey of Great Britain’, The
Charles Close Society.

£12,000.00

The traditional foundation date for the Ordnance Survey has often been
taken as the 21st of June 1791, when the Third Duke of Richmond, then
Master-General of the Ordnance, authorised the purchase, with state funds,
of a giant theodolite for £373.70. However, many writers have looked
further back to such projects as the military survey of Scotland, which
was executed between 1747-1755, and was the first major land survey
carried out by the state. One of its surveyors, William Roy (1726-1790),
would go on to make proposals in 1763, 1766 and 1783 for an official
survey of Great Britain upon a scale of one inch or one and a quarter
inches to the mile, however, the cost was seen to be exorbitant. However,
Roy was involved in the conception of the Ordnance Survey, when in
1783 the Royal Societies of Paris and London agreed to connect their
two great cities by the use of triangulation and so settle the dispute of
their relative positions. The English team, headed by Roy, measured a
five mile baseline on Hounslow Heath, the start and end of the line of
which are commemorated by two upturned cannons. The triangulation,
which was completed by 1790, together with the outbreak of war with
France in 1793, acted as a catalyst for the surveying of England. Lieutenant
Colonel Edward Williams was chosen to direct the works, ably assisted
by William Mudge and Isaac Dolby. They began their work in Kent and
by the end of the Napoleonic Wars, in 1815, the majority of southern
England had been mapped.

In 1820 Captain Thomas Colby (1784-1852) was put in charge of
the survey. It soon became apparent that much of the early surveying work
was of insufficient standard. As a result, he ordered the revising of much
of the existing survey work, which would take the next 13 years to complete.
By 1844, publication of the Old Series, one inch to one mile, was complete
for the whole of Britain south of Preston and Hull. The survey now became
mired in what would become known as the ‘Battle of the Scales’. The origin
of the debate was borne from the fact that the survey of Ireland, began in
the 1820s, was upon a much larger scale of 6 inches to the mile. Many
suggested the scale be adopted for northern Britain and Scotland, however,
when the larger scale was taken up the progress was painfully slow, and
by 1851 only Lancashire and Wigtowshire had been surveyed. This led
to a House of Commons Select Committee to suggest the abandonment
of the scale; a suggestion that the parsimonious Treasury readily accepted.
Even so this did not settle the matter and the debate would rage on for
some years to come.
The set was published around 1870, by which time the whole of
England and Wales had been mapped. The maps are all upon a scale of
one inch to one mile, and are here housed within a custom-made box,
with each of the maps having numbered vellum tags.

A proportional response
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CARY, William
[Brass proportional divider].
Publication
London, Cary, [c1790-1810].
Description
Six-inch proportional dividers, brass body,
steel point, with engraved units on both
sides.

£500.00

William Cary (1759-1825) was an English scientific instrument maker
based in London, the brother of the well-known cartographer John Cary,
who achieved particular success with his famous pocket globes. William’s
instruments were no less popular, and there is evidence of their use as far
away as India and Russia. He produced a wide range of tools, including
telescopes, microscopes, mechanical calculators, scales and surveying
equipment, and counted among his customers William Hyde Wollaston,
the scientist responsible for the discoveries of palladium and rhodium.
Among the instruments manufactured by Cary were a selection of
navigational tools including proportional dividers. This instrument, also
known as a sector or a reduction compass, consists of two branches locked
together at a changeable fixed point on a scale. The distance between the
two points can be used to calculate and compare distances, and proved
particularly useful for the enlarging or reducing of a map’s scale.
The proportional divider has four scales with distinct ratios, one
engraved on either side of each branch: circles (1:6 to 1:20), lines (1:1 to
1:10), plans (1:1 to 1:10) and solids (1:1 to 1:10). Each scale is labelled,
and the maker’s name and location are also identified towards the top of
the instrument. The engraving remains exceptionally clear, and may be
the work of another Cary brother, Francis.
The instrument is extremely rare. We have been able to trace only
one other example, in the private collection of mathematical instruments
of David M Riches. While the Andrew Alpern Collection of Drawing
Instruments at Columbia University contains several tools produced by
Cary, a brass proportional divider is not among them.

Waywiser
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DIXEY, C. W. & Sons
Waywiser.
Publication
London, 3 New Bond Street, [c.1850].
Description
Signed to dial Dixey & Sons, London, with
engraved brass dial divided for furlongs,
miles, poles and yards, six-spoke wheel
with steel rim tread, square brass fork
body with hinged side for wheel removal,
straight handle, on modern mahogany
stand.
Dimensions
Height: 930mm (36.5 inches).

£9,000.00

The origins of mechanically measuring and recording distance can be traced
speculatively to 336-323 BCE when Alexander the Great employed bematists
for his campaign into Asia. As Donald W. Engels theorises, the accuracy
of the measurements implies that the bematists used a sophisticated
mechanical device for measuring distances, undoubtedly an odometer
such as the one described by Heron of Alexandria.
The reintroduction of this process in the seventeenth century, with
the development of the waywiser, accounted for an influx of cartographic
accuracy, and paved the way for the large-scale surveys of the eighteenth
and nineteenth centuries. Each revolution of the wheel measured a set
distance, while a counter kept track of the number of revolutions, thus
allowing the surveyor to walk from one place to another and gain an
accurate measurement of the distance in between.
C.W. Dixey & Sons was first established by William Fraser in 1777
as an optical and mathematical instrument company. Fraser’s talent was
recognised by King George III of England and Royal Warrants and
commissions followed. However, the business declined when an assistant,
Mr Grice, used the premises as a gambling den.
It was rescued in 1824 when Charles Wastell Dixey and his uncle
acquired the business. Over the next century the family proudly served
as optician to the monarchs of England and created one of London’s
most distinguished companies.

Surveyor’s offset staff
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[Offset staff].
Publication
c1850.
Description
Mahogany staff (4 feet 9 inches) with steel
shod pointed foot, the pole 1 inch dia., 4
inch dia. hard ball.

£7,500.00

A finely made example of an offset staff. The instrument consists of a
turned wooden pole. At one end is a metal spike so that the pole can be
easily driven into the ground. On the other end is a wooden ball with a
cross-slight. The instrument was designed to measure off sets, that is, to
locate objects that are at a 90 degree angle to the surveying centreline.

