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The Triangular Quadrant as a Navigational Instrument

Nicolàs de Hilster

In 1661 a new type of sector was intro-
duced by philomath John Browne. The 
instrument could be used both as a tradi-
tional sector and as an observational instru-
ment. This article explores the capabilities 
of the Triangular Quadrant as an observa-
tional instrument for navigation.

John Browne was an instrument maker 
of high repute whose working life was 
spent near Aldgate initially in Dukes Place 
(1661) and later in the Minories at the sign 
of the Sun Dyal (later the Sphere and Sun 
Dial, or Sphere and Dial).1 Browne, some-
times also spelled Brown, was the son of 
Thomas Brown(e), a joiner and mathemati-
cal instrument-maker.2 John Browne made 
baroscopes, barometers and dials, but spe-
cialised in sectors which he named ‘joynt 
rules’.3 Like his father, who is known for 
his ‘serpentine instrument’ that embodied 
the principle of the slide rule and could 
be used as a theodolite or astrolabe4, John 
Browne had a keen interest in sectors and 
in applying them to astronomy, dialling, 
surveying and navigation.5 The addition of 
a cross-piece between the ends of the sec-
tor legs, by which it became an equilateral 
triangle (see figure 2), and its capabilities to 
perform the same tasks as a quadrant made 
Browne to name his sectors Triangular 
Quadrants from his 1662 work onwards.6

Gunter rules and sectors, even combined 
in a single instrument, have been used in 
navigation for a long time, but usually as 
a calculation aid.7 Although they can be 
considered navigational instruments (i.e. 
instruments used in the art of navigation), 
it was John Browne who intended to use 
this sector to actually make observations 
with it, not only for astronomy and land 
surveying (Fig. 1), but also for navigation. 
It was however not his initial idea to do so 
as no reference to that aspect of its use is 
given in his first work on the instrument 
that he published in 1661.8 This change oc-
curred somewhere between this first publi-
cation and his second in 1662, in which by 
now the instrument was named ‘Triangular 
Quadrant’.9 Already on the title page we 
read that the instrument was a ‘...Quadrant 
on a Sector[,] Being a general Instrument 
for Land or Sea Observations: Performing all 
the Uses of the ordinary Sea Instruments, as 
Davis Quadrant, Forestaff, Crossstaff, [and] 
Bow...’.10 Browne thus explicitly wrote 
that it was made to take observations with, 
a property he further elaborates upon 
throughout the 1662 work.

In order to be able to make observations 
with the Triangular Quadrant it needed sev-
eral accessories, three of which are shown 
on the page following the title page of 
his 1662 work (Fig. 2). These belonged to 
the ‘...four or five sights...’ that the instru-
ment, according to Browne, should have.11 
In addition it should have ‘...a Thred [sic.], 
and Plummet, and Compasses, as other in-
struments have...’12, and ‘... a Staff and Ball 
socket also, if you will be curious and accu-
rate.’13 The staff and ball socket was a stand 
on which the instrument could be mount-
ed, similar in function as the tripods used in 
modern day land surveying. The compasses 
and thread were used to make the calcu-
lations with the triangular quadrant, while 
the plummet served as a vertical reference 
in forward observations on land or at sea 
(i.e. like a mariner’s or land surveyor’s 
quadrant). The instrument could however 
also be used in a backward manner like a ‘... 
Davis Quadrant, [...] Crossstaff [sic.], [and] 
Bow, With more ease, profitableness, and 
conveniency [sic.], and as much exactness 
as any or all of them.’14

The five sights consisted of one ‘turning 
sight’, one ‘(sliding) horizon sight’, and 
‘...the object (or shaddow [sic.]) sight, of 
which there be 3. all differing according to 
your use and occasions: one to slide to any 
place, the other 2. to be put into certain 
holes...’ which were made for the purpose 
in the instrument.15 From their descrip-
tions it is hard to tell which of the sights 
depicted in Fig. 2 correspond to these four 
types of sights and how they were con-

Fig. 1 The Triangular Quadrant as an 
observational instrument, see J. Browne, 
The Description and Use of a Joynt-Rule ..., 
(London, 1661), © British Library Board. 
All Rights Reserved (Shelfmark 1136.f.45.
(1.)).

Fig. 2 The triangular quadrant with 
three of its sights according to Browne, 
see Browne, The Triangular Quadrant... 
(London, 1662), p.2, © British Library 
Board. All Rights Reserved (Shelfmark 
1136.f.45.(2.)).

Fig. 3 A cross-bar and button visor by 
Humphrey Cole. Courtesy Museum of the 
History of Science, University of Oxford, 
inv. no. 55130.
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structed.16 The construction of the upper 
upper right sight is the most obvious and 
very similar, apart from the large aperture, 
to those found on Davis quadrants. The con-
struction of the sight depicted at the upper 
left is slightly less clear, while the construc-
tion of the lower sight leaves much room 
for interpretation.

All sights had a hole in it with a “...crosse 
bar and button...” type of visor.17 By the 
time Browne applied this type of visor it 
was already quite ancient and can be found 
on early geodetic instruments, a good ex-
ample of which is in the Museum of the 
History of Science in Oxford as part of an 
alt-azimuth theodolite made by Humphrey 
Cole in 1586 (Fig. 3). As far as I know this 
is however not found on any other naviga-
tional instrument, so a maritime origin of 
this type of visor seems to be unlikely. From 
the drawing in Fig. 2 it seems that at least 
one visor (the one at the upper right) also 
had a peep sight, while the text indicates 
that at least two (and thus perhaps all) vi-
sors had this combination. Browne wrote 
that one could ‘...remove the object sight 
nearer the turning sight, and then let the 
sun beams pierce through both the small 
holes...’.18 From Fig. 2 it seems as well that 
the sight shown at the upper left had a sec-
ond cross-bar and button visor on its lower 
right edge, but that feature is not described 
in any of Browne’s works.

The sights and plummet could be placed 
at several locations on the Triangular 
Quadrant, depending on which of the 
many possible configurations of the in-
strument was used (for nomenclature of 
these locations see Fig. 4). The turning sight 

was either placed at the ‘leg center’ [sic.] 
(also known as ‘foot center’[sic.]) or ‘head 
center’ [sic.] (also known as the ‘rectifying 
point’).19 The horizon sight was either used 
at the inside of the ‘crosse peece’ [sic.] or 
at the outside of the moveable leg. Finally 
the location(s) for the objects sight(s) were 
the object sight centres at the end of the 
head leg and moveable leg, and the 00, 10, 
20, and 30 degree marks on the cross-piece. 
A plummet could be suspended from a pin 
in the leg centre of the head leg.

There were twelve different basic set-ups 
for the instrument, each for its specific use. 
Using twelve propositions the set-ups are 
explained to the user, however without 
any further images. The first proposition 
was dealing with its mathematical use as 
a sector and will therefore not be further 
discussed here.20 The other eleven propo-
sitions, numbered with Roman numerals, 
with the 4 in the additive form (i.e. 4 is writ-
ten as IIII instead of IV), all deal with the 
observational side of the instrument. The 
last three of the propositions are variations 
of ones already mentioned, but instead of 
observing the celestial body’s altitude, the 
observer’s latitude is directly observed by 
setting one of the sights at the current dec-
lination. Another two propositions have 
only minor changes to the set-up and are 
thus dealt with within a single image. As 
a result of this only seven set-ups remain, 
which are explained here in six images. 

Proposition II

The first proposition for observational pur-
poses is number II (Fig. 5). As Browne wrote 
it is ‘To find the Suns or a Stars Altitude, by 
a forward Observation.’21 A turning sight 

(‘TS’ in Fig. 5) is attached to the head cen-
tre, an object sight (‘OS’ in Fig. 5) to the end 
of the head leg, and a horizon sight (‘HS’ in 
Fig. 5) to the inside of the cross-piece. The 
horizon sight is then slid up and down until 
both the horizon and the sun can be seen 
in their respective sights, while observing 
them through the turning sight.
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Fig. 4 The parts of the Triangular Quadrant with annotation in period spelling. 
Drawn by the author.

Fig. 5 Proposition II. Drawn by the author.

Fig. 6 Proposition III. Drawn by the 
author.

Fig. 7 Propositions IIII and V. Drawn by 
the author.
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Proposition III

The third proposition too was for forward 
observations (Fig. 6). Two object sights were 
placed in ‘...two holes at the end of the line 
of naturall signs...’ (the holes that would 
normally take a pin or sight to fixate the 
mortise and tenon joints when the cross-
piece is attached). For this proposition the 
instrument was however used without the 
cross-piece and thus used as a sector. The 
‘Center’ (this time the actual centre of the 
hinge) was held next to the eye, while no 
sight at this location was used, then one 
had to ‘...open or close the Joynt, till you 
see the horizon through one sight, and the 
sun or star through the other...’. 

Proposition IIII

Proposition IIII described his first set-up 
in the backward manner (Fig. 7). A turn-
ing sight was set at the leg centre, while a 
fixed or sliding ‘...object or shadow sight...’ 

was set at the 00 mark on the outside of the 
cross-piece.22 Finally the sliding horizon 
sight was set at the outside of the move-
able leg and observations could be made by 
casting the shadow of the object slide onto 
the turning sight, while at the same time 
the horizon had to be observed through 
the horizon and turning sight.23 Using 
this method it was however difficult to 
take near zenith observations, but Browne 
solved that in the next proposition.

Proposition V

The difficulties arising from near zenith ob-
servations for the backward use of the in-
strument was solved in proposition V (see 
grey parts in Fig. 7) by setting the fixed or 
sliding object sight ‘... to a hole or two fur-
ther as suppose at 10, 20, 30 degrees more, 
towards the further end of the crosse peece 
[sic.] and then observe as you did before in 
all respects, as with a Davis quadrant...’.24

Proposition VI

This proposition (Fig. 8) allowed forward 
measurements by the sun’s shadow. So far 
only the mariner’s astrolabe could work in 
this way, other period staff-like navigational 
instruments did not have this capability. 
The object sight was set in its hole near 
the end of the head leg, the turning sight at 
the leg centre and the horizon sight sliding 
along the moveable leg. Due to this configu-
ration it would have been impossible to ob-
serve altitudes larger than about 73 degrees 
(see Fig. 8), so Browne hasted to say that it 
this method was limited to altitudes up to 
about 60 degrees.

Proposition VII

This proposition added to the previous ‘...
that by adding of a peece of about 9 inches 
long on the head leg, whereon to set the 
sliding shadow sight, you may obtain the 
former convenience of all angles...’.25

Proposition VIII

This and the next proposition were ‘To find 
an observation by thred [sic.] and plummet, 
without having any respect to the horizon, 
being of good stead in a misty or cloudy day 
at land or sea.’26 The first method was for 
observations of altitudes up to 60 degrees 
(Fig. 9). An object sight was set at the end 
of the moveable leg, the turning sight at the 
head centre, and the plummet attached to 
a pin at the leg centre. Now the instrument 
was basically used as a 60 degrees quadrant. 

Proposition IX 

For altitudes above 30 degrees the object 
sight had to be placed at the end of the 
head leg and again the instrument was used 
as a 60 degrees quadrant, now allowing al-
titude observations between 30 and 90 de-
grees (Fig. 10).
















































Fig. 8 Proposition VI. Drawn by the author. Fig. 9 Proposition VIII. Drawn by the author.

Fig. 10 Proposition IX. Drawn by the author.
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Propositions X - XII

As mentioned before the last propositions 
allowed to directly observe the latitude in-
stead of the altitude. This was accomplished 
by setting one of the sliding object sights at 
the current declination on the cross-piece 
and using the sliding horizon sight on the 
moveable leg. Proposition X then explains 
how to take the latitude in a forward man-
ner as in Proposition II. Proposition XI 
does the same for the backward manner 
discussed in propositions IIII and V, while 
proposition XII shows this for the plummet 
method.

The Propositions Analysed

The various propositions are very well ex-
plained, albeit with exception of proposi-
tion VII as we will see below. Based on 
the text we get a good impression of the 
instrument’s capabilities which can help in 
analysing the possible accuracy of the in-
strument.

Technically proposition II is an accurate 
way to measure altitudes as the turning 
sight in the head centre forces the observer 
to use the head centre as the centre of the 
observations. When properly laid out the 
scale on the inside of the cross-piece will 
correspond with the head centre, and thus 
angular error due to the displacement of 
the eye, also known as ocular parallax, is 

avoided. Main issue is, however, to focus on 
both the horizon and the celestial object 
at the same time, especially when observ-
ing high altitudes on board of a moving 
vessel. By the end of the sixteenth century 
this problem was already well know when 
using the mariner’s cross-staff and it was 
advised not to observe altitudes beyond 
50 degrees, for which the mariner’s astro-
labe was used instead.27 At the end of the 
sixteenth century the backstaff was intro-
duced which solved this issue by turning 
around the observer and let him measure 
the sun’s altitude by shadows, allowing for 
easier and more accurate observations.28

When used in the configuration of propo-
sition III the instrument looks very similar 
to the ones used by Arab scholars like Ibn 
Sinâ (d.1037) and Nâsir al-Din al-Tûsî (1201-
1274).29 It is however unknown if Browne 
was familiar with them or their works, even 
though their works did spread into Europe 
and were already known to Copernicus 
when he wrote his De Revolutionibus in 
1543.30 Coincidentally one of the oldest 
known navigational instruments used by 
the Arab navigators was triangular in shape 
as well, but made of brass or bronze.31 Its 
exact construction and use, however, is un-
known and it is therefore impossible to fur-
ther compare it to the Triangular Quadrant.

Not using a (turning) sight at the centre in 
proposition III immediately introduced the 
risk of ocular parallax. In addition to that 
the way Browne described the method of 
determining the angle observed was math-
ematically incorrect. He wrote that using 
a compass one should ‘...take the parallel 
sign of 30 and 30 [of the lines of natural 
signs on both legs], and measure it from the 
Center [of the hinge], and it shall reach to 
the sign of half the angle required [on the 
line of natural signs]’. The resulting angular 
error exceeds a whole degree around 35 
degrees aperture of the instrument, when 
this method is applied (Fig. 11). It could 
well be that Browne was aware of this as 
he proposed to use the method only in 
case ‘... an altitude be required to be had 
quickly...’.32

As a result of the deficiencies of the for-
ward observation method backsight in-
struments gained in popularity during the 
seventeenth century and around the time 
Browne wrote his first work the Davis 
quadrant had become immensely popular. 
It was perhaps this upcoming popularity 
of the Davis quadrant that led Browne to 
modify his Triangular Quadrant to make it a 
backsight instrument as well as he showed 
in propositions IIII and V. The Triangular 
Quadrant is not mentioned in any other pe-
riod navigational literature.

Fig. 11 The altitude error of the alternative forward method. Graph by the author.

Fig. 12 The altitude scale near the hinge on the moveable leg of the 30” 
Triangular Quadrant at the MHS (picture by the author).
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Proposition IIII was limited for near zenith 
observations as one ran out of space on 
the moveable leg scale. When observing 
altitudes around 90 degrees, the horizon 
vane would have to be placed near the 
hinge while the scale at the moveable leg 
will not continue beyond about 87 degrees 
(Fig. 12).

Proposition V was to solve the problem 
for near zenith observations, but nothing 
is said about the other direction (the near 
horizontal) in proposition IIII where one is 
limited to a minimum altitude of about 17 
degrees altitude (see Fig. 7). This minimum 
angle is about 50% more than the minimum 
angle that could be observed using other 
period back sight instruments.33 Perhaps 
there were another few holes in the oppo-
site direction in the cross-piece to allow for 
lower altitude observations, but these are 
not mentioned in proposition V and as no 
cross-pieces are known to have survived 
this issue remains unsolved for the mo-
ment.

The forward shadow casting method men-
tioned in proposition VI was limited to alti-
tudes up to 60 degrees, but one may won-
der if it really worked for lower altitudes as 
well. In order to get a properly cast shadow 
the turning sight had to be turned in a di-
rection that bisected the sun’s altitude. The 
lower the sun stood, the more difficult it 
would have been to cast a visible shadow 
on it, while one had to try to properly dis-
tinguish that shadow despite looking into 

the direction of the sun.

The solution given in proposition VII, to 
add 9 inches to the head leg in order to 
extend the angular range of the forward 
shadow casting method up to 90 degrees, 
is a rather obscure one. Adding these extra 
9 inches in the direction of the head leg 
will not change the maximum observable 
angle. Perhaps Browne meant to add this 
additional length to the moveable leg so 
that the horizon vane could slide further 
up, but with a 30 inch instrument, like the 
one in the MHS collection, this would still 
not be enough to observe 90 degrees alti-
tude, let alone for the even larger instru-
ments Browne suggested. Alternatively it 
could have been that this additional piece 
was set at an angle with the head leg, but 
that would complicate the design and 
therefore seems unlikely. It therefore seems 
that Browne indeed mistakenly mentioned 
the head leg, while what he meant was the 
moveable leg. Adding an extra 9 inches to 
the moveable leg would also have solved 
the minimum observable angle as discussed 
in proposition V, but this has not been men-
tioned by Browne.

Shadow Casting Method

By using the cross-bar and button type of 
visor the Triangular Quadrant had a major 
advantage over other English period back-
sight instruments. When the first shadow 
casting instruments were developed two 
methods of shadow casting were intro-
duced: the single and double sided meth-

ods.34 The single sided method was intro-
duced by Thomas Hood in 1590, while 
Thomas Hariot introduced the double sided 
method as he rightly realised that this was 
mathematically more sound than the single 
sided one.35 Modern day tests have shown 
that one may expect that Hariot type instru-
ments (i.e. the double sided method) are at 
least twice as accurate than the single sided 
method.36 Still the Hariot type of shadow 
casting only saw its application in period 
Dutch navigational instruments and in an 
accessory called the ‘Dutch shoe’ that al-
lowed the cross-staff to be used as a back-
staff.37 With exception of the Triangular 
Quadrant all English navigational instru-
ments worked with Hood’s type of shadow 
casting.

There is however a major difference be-
tween the Triangular Quadrant and the 
Dutch instruments. In the Dutch instru-
ments the sight, or rather vane, that pro-
duces the shadow always is parallel to 
the vane that receives it, while with the 
Triangular Quadrant this angle depends 
on the observed altitude. The width of the 
shadow cast by the object sight (Browne 
actually named it ‘...object or shadow 
sight...’38) will change due to the chang-
ing angle at which the sun’s rays hit it. This 
changing angle may undo the advantage of 
the double sided shadow method, but that 
merely depends on the way the cross-bar 
and button visor was constructed. If round 
in cross-section, the shadow of the cross-

Fig. 13 The triangular quadrant (left, drawn by the author) compared to the Dutch hoekboog according to Blaeu (Amsterdam, 
1625), image collection Netherlands Maritime Museum, Amsterdam, the Netherlands (inv.no. A.0120).
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bar and button would remain uniformly 
throughout the altitude range, but other-
wise it would be affected by the thickness 
of the material is was made from. Still, the 
acute angle at which the sun had to pass 
the hole in the sight would have had a lim-
iting effect of the observable angle, espe-
cially when the sight was made of thicker 
material like wood. The images of the vanes 
do not reveal how this issue was solved in 
the Triangular Quadrant, nor do they reveal 
the type of material used in them. With 
exception of the mariner’s astrolabe and 
mariner’s quadrant most, if not all, period 
navigational instruments had vanes made 
of wood, by which their thickness may 
play an important role in this issue. As the 
only known cross-bar and button type vi-
sors were made of brass or bronze, it may 
as well be that Browne used that material 
to produce his sights as well, especially as 
his instrument does not seem to stand in a 
tradition of navigational instruments.

A final remark concerns the orientation of 
the triangle when used for backward ob-
servations. The only other known period 
triangular navigational instrument in the 
west is the Dutch hoekboog. This instru-
ment was first shown in 1623 and con-
sists of two isosceles triangles, both with a 
graduated limb (see figure 13, right).39 The 
smallest of these two triangles contained 
60 degrees and was therefore similar to the 
Triangular Quadrant. As can be seen in Fig. 
13 it was however oriented with one of 
its sides towards the sun instead of facing 
away from it. As a result of this the shadow 
vane was always oriented within 30 de-
grees of the direction to the sun’s rays. With 
the Triangular Quadrant the shadow sight 
would be placed at the cross-piece that was 
oriented in de direction of the sun. There is 
no mention that the shadow sight could be 
turned towards the sun and consequently 
it would have been oriented between 60 
(or 30 when using one of the alternative 
locations mentioned in proposition V) and 
83 degrees in respect to the sun’s rays. 
Whether or not Browne was familiar with 
the hoekboog is unknown and we may only 
guess why he took this approach.

Better or Not?

As mentioned before Browne wanted 
us to believe that observations with the 
Triangular Quadrant could be made with ‘...
more ease, profitableness, and conveniency 
[sic.], and as much exactness as any or all of 
them [the Davis quadrant, fore-staff, cross-
staff, and bow]’. So far no reconstruction 
have been made and tested in the field, but 
from experience with other replicas and re-
constructions it is possible to tell whether 
or not the Triangular Quadrant would in-

deed have been a better instrument than 
the others mentioned by Browne.

Based on the shadow casting method it is 
fair to say that the Triangular Quadrant was 
indeed a potentially more exact instrument 
than the Davis quadrant and mariner’s bow 
as these latter two instruments were both 
based on the Hood type of shadow cast-
ing method (i.e. using single sided shadow 
casting). When used in a forward fashion 
with the cross-piece and head centre sight 
in place it would also perform potentially 
more exact than the fore-staff as the chance 
on ocular parallax would have been much 
less. Whether or not it would have been 
more exact than the cross-staff very much 
depended on the latter’s configuration. 
When used in a backward fashion with 
two Dutch shoes the cross-staff may have 
been very competitive and even better, de-
pending on the construction method of the 
shadow sight of the Triangular Quadrant. 
Being a larger and thus heavier instrument 
the Triangular Quadrant would not have 
been a (much) better instrument than the 
cross-staff and certainly not more conveni-
ent.

Although potentially more accurate than 
the fore-staff the Triangular Quadrant 
would have been less convenient in a for-
ward fashion when observing large alti-
tudes as the observer would need to dis-
place his eye vertically to be able to look 
through the head centre sight while trying 
to observe both the horizon and celestial 
body. Compared to the mariner’s bow it 
would have been a similar unwieldy instru-
ment due to their similar sizes, while it is 
hard to imagine it to be (much) more con-
venient than the Davis quadrant, an instru-
ment renowned by its modern day users for 
its ease of use.40 Depending on its size it 
would have been equal or less convenient 
in use when compared to the cross-staff.

Overall we may expect the Triangular 
Quadrant to perform quite well when used 
in a backward fashion. Quality-wise we may 
expect it to end up somewhere among the 
Hariot-type instruments.

Recognising Navigational 
Triangular Quadrants

Having analysed the construction and use 
of the Triangular Quadrant, we may be able 
to tell if surviving examples were indeed 
intended for navigational observations. 
Currently there are five known Triangular 
Quadrants: two in the Mick Taylor collec-
tion of early slide rules and three in the 
collection of the Museum of the History 
of Science (MHS) in Oxford, both in the 
UK. One of the specimens in Taylor’s col-
lection has been described recently in the 

Slide Rule Gazette by Werner Rudowski.41 
At that time it was the only one in Taylor’s 
collection, while Rudowski was not yet 
aware of the three specimens in the MHS. 
Coincidentally shortly after the publication 
I discussed Browne’s instrument with Otto 
van Poelje, Awards Committee Chairman 
and Associate Editor of the Journal of the 
Oughtred Society, and slide rule collec-
tor, who kindly directed me to Rudowsk’’s 
work. Another two Triangular Quadrants 
appeared to be listed in E.G.R. Taylor’s The 
Mathematical Practitioners of Tudor & 
Stuart England, 1485-1714 as being in 
the collection of the MHS, while a quick 
search in the museum’s on-line collections 
database revealed a third one.42 Soon after, 
Taylor, Rudowski and myself met at the 
MHS where we examined and compared 
the three instruments in their collection 
and the one in Taylor’s under kind supervi-
sion by Assistant Keeper Stephen Johnston 
and Collections Manager Lucy Blaxland.

First of all the size is a good indication as 
Browne tells us that the larger ones, with 
a radius between 18 and 36 inches, were 
intended for navigation.43 The mortise and 
tenon joints had holes drilled through them 
so that the object sights could be used to 
lock the cross-piece into place. These holes 
were not arbitrarily drilled but had to be in 
line with the line of signs. The size of these 
holes is not given, but it should be large 
enough to make the pin of the object sight 
sturdy enough to keep the sights perpen-
dicular against body of the instrument, so 
at least a few millimetres in diameter. The 
cross-bar not only had scales on its face, 
but also on at least one of its sides. The side 
of the outer edge would have a scale with 
00 almost or perhaps even exactly in the 
centre and have several holes drilled along 
the edge to have the object or shadow sight 
fixed at 00, 10, 20, and 30 degrees. There 
may have been another few holes in the op-
posite direction along the same edge. The 
inner edge of the cross-piece also would 
have had an altitude scale with roughly 3 
degrees at the head leg end and running 
up to about 57 degrees at the moveable 
leg end as shown in the image in Browne’s 
1671 work.44 For convenience of reading 
this scale may have been continued on the 
inner side of the cross-piece.

None of the known surviving Triangular 
Quadrants have all of these indicators, al-
though it has to be remarked that, as men-
tioned before, no cross-pieces are known to 
have survived, so it is not possible to judge 
the surviving instruments based on this 
scale. The largest instrument in the MHS 
collection has a radius of 30 inches and 
thus is large enough for navigational pur-
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poses, but the holes for the object sights to 
hold the cross-piece seem to be too small 
in diameter and are not drilled in line with 
the line of signs. One of the specimens in 
Taylor’s collection does have holes of suf-
ficient diameter and drilled at the proper 
locations, but with 12 inches radius its size 
is far too small. All other specimens lack the 
holes for the object sights and are too small 
as well. It therefore seems that, as far as we 
know, no navigational Triangular Quadrant 
survived.

Conclusion

Introduced in the early 1660s by John 
Browne, the Triangular Quadrant was a sec-
tor with an additional cross-piece between 
the ends of the sector-legs. In this way an 
equilateral triangle was created with all the 
functions of a sector, a quadrant, and of an 
instrument for celestial observations. As an 
observational instrument the Triangular 
Quadrant could be used in a forward and 
backward manner to observe the altitude 
of a celestial body, but was also capable 
of directly giving the observer’s latitude. 
Although quite cumbersome due to its size 
between 18 and 36 inches, thanks to its 
Hariot type of shadow casting the instru-
ment may have performed better than oth-
er period English navigational instruments 
and perhaps equalled in accuracy the ones 
made in the Netherlands. Currently at least 
five Triangular Quadrants are known to 
have survived, but none of them seem to 
have been intended as observational instru-
ments for navigation.
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The Rule (Fig. 1) in this 
article is a scale rule and 
protractor with several 
additional scales:

The Rule is in brass and 
is of six inches overall 
length. It was primar-
ily designed for use by a 
mariner. On its front face 
is a protractor 0°– 180° 
with reciprocal markings 
of 180°– 0°. These scales 
are placed in 0·5° intervals on three sides 
with bevelled edges. Below the signature 
are five scales dividing the inch into 30, 35, 
40, 45 and 50 parts. Although this at first 
seems to be a strange selection of numbers, 
it will be found that with some simple cal-
culations many scales from 2 to 100+ are 
easily worked out by multiplying or divid-
ing one of these scales by a suitable num-
ber. For instance, a scale of 1 : 15 can be 
found by using the 30 scale by doubling the 
measurements, and a scale of 1 : 90 by halv-
ing the 45 scale. On the reverse side of the 
rule are more complex scales.

At the top are two 5½” long scales with 
transversals (Fig. 2) for half and quarter 
inch, the transversals providing resolutions 
down to hundredths of each. In the lower 
section are the following scales:

L - Line of lines
This is just a linear scale from –10 to 170. It 
can be used for various purposes including 
multiplication and division.

R – Rhumbs
A scale for Rhumbs, converting degrees to 
compass points.

C – Chords
A scale of Chords, useful in many calcula-
tions.

S – Sines
Trigonometrical scale of Sines.

T – Tangents
Trigonometrical scale of Tangents 0 – 71°.

EP – Equal Parts
A scale of Equal Parts for use with the three 
trigonometrical scales, and of the same 
length.

ML– Line of Longitudes
Used in conjunction with the line of Chords 
to find the distance between adjacent lines 
of Longitude at all Latitudes. (At the Equa-
tor 1° of Longitude is 60 Nautical Miles.)

A Rule by Thomas Wright

Mike Cowham

Fig. 1 Rule by Thomas Wright.

Fig. 2 Detail of the transversals at the 
end of the quarter inch scale, dividing it 
by 100.

Fig. 3 Method of 
constructing the 
scales on the rule.


