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The three traditional tools used for hand drawn geometrical construction
were dividers, straight edge and scribe, historic precursors of the modern
compass, ruler and pen (or pencil ). The only difference between the straight
edge and ruler is that the straight edge, which functions solely as a guide for
drawing straight lines, does not have measurements marked on its surface.
The geometrical constructions in this pamphlet are described as if drawn
manually using a compass, straight edge and pen on pure white paper. The
reader is encouraged to draw the constructions because drawing is the best
way to understand them.
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Drawing the Daisy Wheel’s radial angles
1 Draw the full daisy wheel of seven complete circles on a vertical
centre line to generate the familiar six petals within the central
circle. Bisect the petals to give the wheel’s three major diameters
that intersect at the wheel’s axis. The three diameters can be
seen, alternatively, as six radii radiating from the wheel’s axis. It is
a common characteristic of geometry, that constructions can often
be seen in more than one way. There are six angles between the
radii, all identical at 60°, so the full wheel gives 360°.
2 A further three diameters, shown in dashed line, can be drawn
through the intersections of the six outer circles. These lines
bisect the 60° angles to give twelve 30° angles around the wheel.
The 30° angles can be halved to 15° in turn using dividers from
either side of the angle at the central circle’s circumference.
Further divisions can be made in the same way to 7½°, 3¾°. The
bisections subdivide the wheel into 6, 12, 24, 48 and 96 sectors,
the larger numbers being found in the radials of rose windows.
3 The daisy wheel can be drawn on either vertical or horizontal
axes to give six petal constructions. Combining both axes gives a
twelve petal configuration. Lines drawn from the lowest petal tip
through each of the remaining eleven produces a 180° protractor
with twelve 15° intervals.

1

30

15

30
30

15

30
30
30

HISTORICBUILDINGGEOMETRY

2

HORI ZONTAL AX I S

VER TICA L AX IS

75

90

105

60

12 0
135

45

150

30

165

15

0

H O R I ZO N TA L + V E R T I CA L AX ES

180

3

2

A

C

HISTORICBUILDINGGEOMETRY

B

1
Drawing Equilateral Triangles
1 Connecting alternate petal tips A B C generates an equilateral
triangle. Connecting the remaining three tips gives a second
equilateral, identical in triangulation but facing in the opposite
direction. The two equilaterals combine in the Star of David. The
star generates numerous other triangulations in symmetrically
juxtaposed pairs.
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2 Equilaterals can also be constructed using the daisy wheel’s outer
circles, their directional orientation rotated through 30° in relation to the triangles shown in drawing 1. Similarly, larger pairs of
symmetrically juxtaposed triangles can be drawn from the circumference of the wheel’s central circle. These are also rotated
through 30°. It is common in geometrical constructions that a
change in scale brings a change in directional orientation. Note
the hexagons at the centres of the wheels.
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Drawing an Equilateral Triangulated Grid
with Diamond and Hexagon by-products
1 Drawing parallel lines through all of the daisy wheel’s intersections generates an equilateral triangulated grid within a large
hexagon. The grid yields three large diamonds, seven medium
hexagons, and twenty-four small diamonds. The three large
diamonds simulate a cube in three dimensional perspective.
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Drawing a Right Angle with Harmonic Proportions
1 Connecting two petal tips A B to C on the opposite side of the
wheel, or CD to A, generates a right angle at B and D.
2 The right angled triangle defined within the daisy wheel has the
harmonic angles 30° 60° 90° and the harmonic ratio of 1 : 2
between its short side and long side (which is the diagonal of
the rectangle ABCD in diagram 1). The dividers show why: the
long side equals the daisy wheel’s central circle diameter and the
short side equals the distance between two adjacent petal tips,
all of which are one radius apart. 2 radii = 1 diameter.
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