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Introduction

What Briggs did for logarithms of numbers,
Gunter did for logarithms of trigonometrical functions.

Charles H. Cotter [9]

The first table of decimal logarithms was published by Henry Briggs in
1617 [3]. It contained the decimal logarithms of the first thousand integers.
Before that, in 1614, Napier had published tables of “Napierian” logarithms
of the sines [24]. Eventually, in 1620, combining these two ideas, Edmund
Gunter (1581–1626) was the first to publish a table of decimal logarithms of
trigonometric functions. This is the table which is reproduced here.

1 Edmund Gunter (1581–1626)
Edmund Gunter1 studied at Oxford and became famous for several inven-
tions, in particular for the sector invented in 1606 [18, 40, 48]. Around
1606, after having written an account of a “New projection of the sphere,”
he became friends with Henry Briggs [9, p. 363]. Gunter eventually became
professor of astronomy at Gresham college in London in 1619 [46].2 In 1620,
he had the idea of putting a logarithmic scale on a rule, which later was devel-
oped into a slide rule.3 After Gunter’s death, Henry Gellibrand (1597–1637)
became professor of astronomy at Gresham college.

Gunter’s Canon triangulorum [17]4 published in 1620 gives the logarithms
of the sines and tangents with seven decimal places for every minute of the
quadrant, semi-quadrantically arranged. Gunter does not explain how he
obtained the logarithms of the sines and tangents and we can only theo-
rize that he used a variant of the radix method later described in detail by
Briggs [4]. He must have used the sines from a prior table, perhaps the Opus
palatinum [28] or the Thesaurus mathematicus [27], and computed their log-
arithms.

1For good biographical summaries of Gunter, see Cotter [9] and Gray [16].
2Gresham College was a very fluctuating institution, and the main reason for its claim

to scientific responsability was the work and influence of Briggs. The flourishing period of
Gresham College ended with the death of Henry Gellibrand in 1636 [1, p. 20].

3We refer the reader to our study on Napier for more details on the origins of slide
rules [35]. See also the articles by Robertson [29] and Nicholson [25].

4There was apparently also an English edition, perhaps published in 1620 or 1623, but
we have not seen it.
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Gunter of course needed to compute the logarithms of sines only from 45◦

to 90◦, hence a total of 45 × 60 = 2700 logarithms, which could have been
computed easily in less than a year. Then, once log sinα had been computed
for α ≥ 45◦, Gunter may have used the relation log sinα = log sin 2α +
log sin 30◦− log sin(90◦−α) for α < 45◦ and the logarithms of tangents could
have been obtained with log tanα = log sinα−log sin(90◦−α). By restricting
the calculations of the logarithms to an octant, the calculation of the other
logarithms introduces errors which accumulate, and perhaps Gunter did not
use this method.5

Although Gunter’s table does not name the cosine and cotangent func-
tions, it also gives their logarithms, since log cosα = log sin(90◦ − α) and
log cotα = log tan(90◦ − α). The cosines and cotangent are only named in
the introduction, and this is the first printed use of these words [15, p. 187].

After the publication of his table, Gunter may have been one of the com-
puters who assisted Briggs in the computation of the Arithmetica logarith-
mica published in 1624 or of its planned extension by Briggs [13, p. 381].

A translation of Gunter’s table was published in Dutch in 1626 (see [32])
and the table was extended by Vlacq in 1628 in his Arithmetica logarithmi-
ca [43] (every minute of the quadrant and to 10 places) and in 1633 in his
Trigonometria artificialis [44] (every 10 seconds and also to 10 places).

2 Structure of the table and recomputation
The structure of the table is straightforward. One page covers half a degree
and gives the logarithms of the sines and tangents. The first line of the
first page is a special case. Gunter’s table gives log sin 0 = log tan 0 = 0,
but Infinitum only for log tan 90◦. In our reconstruction, we have written
Infinitum in all three cases, not distinguishing between −∞ and∞. Gunter’s
table also contains minor errors, and these errors have not been reproduced.
Our reconstruction is therefore not a facsimile, but an “ideal” table.

Although the sines of the quadrant were considered between 0 and 1, and
the conventions of the decimal logarithms were well established by Briggs
in his first table [3], Gunter actually did not give the values of log sinx and
log tanx, but “shifted” values of the logarithms. These values can best be
viewed as the logarithms of the scaled sines and tangents. The scale factor in
this case is 1010 and is unrelated to the number of decimal places in the table.
By using such a scale factor, and in fact by considering that the whole sine
has a logarithm of 10 (or the radius 1010), all logarithms are positive and the
characteristics of all the logarithms of the sines have only one digit, except for
the whole sine. The characteristics of the logarithms of the tangents are 10

5The accumulation of errors was also described later by Prony [38].
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or more in the second half of the quadrant. This convention was later used by
Briggs in his Trigonometria britannica [5]. It should be noted, in particular,
that the cover of Gunter’s book gives the radius as 108, as observed by van
Poelje [42].

For instance, log sin 1◦ = −1.758144 . . ., 10+ log sin 1◦ = 8.241855 . . . and
Gunter’s table contains 82418553.

For the cotangents, since they are greater than 1, the table contains 9
digit values. For instance, log cot 0◦.5 = 2.05914160 . . . and Gunter’s table
gives the value 120591415.

In our reconstruction, the table has been enlarged, the original book
having the dimensions 9 cm × 14.4 cm, that is, less than a fourth of an A4
page.

The table was recomputed using the GNU mpfr multiple-precision float-
ing-point library developed at INRIA [12], and gives the exact values. The
comparison of our table and Gunter’s will therefore immediately show where
Gunter’s table contains errors.
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A page from Gunter’s canon.
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Gunter’s table (reconstruction, D. Roegel, 2010)

CANON
TRIANGVLORVM,

SIVE

Tabulæ Sinuum et Tangen-
tium artificialium ad Radium

., & ad scru-

pula prima quadrantis.

Per Edm: Gvnter, Professorem
Astronomiæ in Collegio

Greshamensi.

S

P

R

Z

35
· 53

′

34
· 7
′

38 · 30′

40
· 0

′

31 · 34′

64
·1
9′

65
·4
4′

49
· 57

′

30
· 2
8
′

LONDINI,

Excudebat Gulielmus Iones.

MDCXX.

13
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HONORATIS-
S I M O D O M INO
Dn. Iohanni Egerton, Comiti

de Bridgewater, Vicecomiti de
Brackley, Baroni de Ellesmere

Hunc suum Canonem
Triangulorum

D D

Edm. Gvnter.
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Gunter’s table (reconstruction, D. Roegel, 2010)

Descriptio Canonis.

Canon noster sex habet columnas, duabus lineis a se
invicem distinctas.

Quarũ prima est arcuũ ab , in  Gra. sexta arcuum
a  Gra. in quadranten, reliquæ quatuor intermediæ
continent Sinus & Tangentes horum arcuum. Sunt au-
tem Sinus nostri non semisses subtensarum, et Tangen-
tes non perpendiculares ab extremitate diametri : sed
numeri propij eorũ loco substitutim quos propterea cum
primo inventore Domino Marchistonij artificiales
decimus. Atq; ita secunda colũna et quarta cõtinent Si-
nus & Tangentes arcuũ prjmæ columnæ, tertia columna
& quinta Sinus & Tangentes arcuũ sextæ colũnæ.

Vt si quæratur sinus artificialis nostræ latitudinis quæ
Londini est Gra. . M . Invenies sinũ . in ima
parte paginæ, & minuta . in sexta columna, cõmunis
angulus dat ., pro sinu quæsito, cui in eadem
linea respondet sinus cõplementi ., quem bre-
uitatis causa cosinũ dicimus. Similiter tangens Gra.
. M. . est ., & cotangens .. Se-
cantes quoties vsus postulat suppleri poterunt auseren-
do cosinum è duplo radij.

Vt duplum radij sit  

Hinc auser cosinũ Gra. . M. .  

Fiet secans Gra. . M. .  
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Lectori practicæ Mathe-
seos studioso S. P.

Canon noster vsum habet, in triangulorũ
sphæricorum solutione eundem quem tabu-
læ sinuum rectorum & tangentium ab alijs
editæ, sed praxin paulò faciliorem. Nam eo-
rum multiplicationem per additionem, eo-
rum diuisionem per subtractionem euita-
mus. Nex pluribus opus est aut præceptis
aut exemplis. Idem si desideres in triangulis
rectilinejs, adiunge nostris, Amici & Colle-
gæ Henrici Briggy Logarithmos. Nam eo
nitimur fundamento, eodem vtimur operan-
di modo.
Vale & si hæc tibi grata fuerint, plura a

nobis in hoc genere expecta.

F IN I S.
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