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The New Geometry
Liber de geometria nova et compendiosa by Blessed
Raymond Lull

God, You are the supreme truth, wisdom and love. With
your virtue and in your honor, we now begin this new and
concise Geometry.
As it is lovable to discover things quickly, let us now briefly
investigate the secrets and natural truths of sensible and
imaginable measurements, and let us carry out this
investigation following the process of the General Art. In this
art,  we  want  to  use  common,  easy  to  understand  terms,  so
that those who do not know the terms of ancient Geometry
can understand this science, and thus we deal with plain
numbers without entering into algorithmic formulas.

The divisions of this science
This science divides into two books.

The first book has three parts:
1. The first part deals with the squaring of the circle and the
triangulature of the square.
2. The second part is about extending the lines of the circle,
the square and the triangle.
3. The third part is about multiplying figures.

The second book has three parts:
1. In the first part, we describe the usefulness of this science.
2. The second is about the principles of Geometry and the
conclusions drawn from its principles.
3. The third part deals with questions and solutions of some
doubtful issues of Geometry.
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Book 1 - Squaring the Circle & Triangulating the
Square.
Book 1, Part 1

This part divides into three parts: in the first, we investigate
the squaring of the circle and its triangulature as well  as the
triangulature of the square, so let us begin with the first part.

Fig. 1 - The Master Figure

This  part  includes  a  figure  called  the  master  figure,  and  we
call it the master figure because we will use it to investigate
the truths of the other figures. It is composed of three squares
and one circle, as shown.

The minor square divides into eight houses or cameras equal
in capacity, as shown, and it is contained in a circle,
contained in turn by the major square signified by a. b. c. d.
The circle stands in the middle between the major and minor
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squares and accordingly, it is signified by e. f. g. h. In
addition, the circle has the value of the square signified by i.
k. l. m. n. o. p. q., plus the value of e. f. g. h.

In the middle between the biggest and smallest squares,
stands a square signified by r. s. t. v. This is the square we are
investigating as the one in which the circle is squared,
inasmuch as the circle and the square are visibly equivalent in
content and capacity; but we want to prove this with the art in
the following way.

If the circle between the biggest and smallest squares stands
equally between both, or in other words, as close to the one
as to the other as does square r.  s.  t.  v.,  then the circle must
have 12 houses, and the square must have 12 equal houses as
well. Given that the third square stands in the middle between
the two squares as does the circle, the third square in the
middle  has  the  same  value  as  the  circle,  and  the  circle  is
squared in it.

To investigate further the squaring of the circle, we now say
that the number halfway between 8 and 16 units must have 12
units. The circle is in the middle between a square worth 16
units and a square worth 8 units, where all units are equal to
each other, therefore the circle must be divided into 12 units
to match the sum of the units contained in the lesser square,
plus its own units signified by e. f. g. h. Therefore, it is worth
its  own  e.  f.  g.  h.  plus  the  value  of  i.  k.  l.  m.  n.  o.  p.  q.
Consequently, the circle is worth the 4 lines, or sides
enclosing i. k. l. m. n. o. p. q. inasmuch as these 4 lines are
circumferential. In addition, it is worth one of the four lines
that make it worth more than the minor square, and this fifth
line is the medium whereby the circle stands at an equal
distance between a.b.c.d. and i.k.l.m.n.o.p.q.
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Fig. 2

This  circle  is  worth  the  4  lines  which  are  the  sides  of  the
minor square, plus another one equal to any one of the 4, as is
shown next in Figure 2. With a compass, draw a straight line
whose 5 units are worth e.f.g.h.i. k.l.m.n.o.p.q., and then
divide it into 4 equal units or lines. Then draw a square worth
r.s.t.v.,  which  we  can  sense,  and  let  us  put  one  foot  of  the
compass in the center of this square, and with the other foot,
let  us  draw  a  circle  of  the  same  value  as  the  circle  in  the
master figure. Now we have the circle in which the square is
circled and the square in which the circle is squared, both
equivalent in capacity.

Given that e.f.g.h. and r.s.t.v. are equivalent, we have proved
that the circle is squared by a 5th line added to the 4 lines of
the minor square, which gives 5 lines that we make into one
straight  line x.y.  That  neither  more nor  less than a fifth  unit
must be added to the 4 units of the minor square, is shown by
square r.s.t.u. in the master figure, where it stands between
squares a.b.c.d. and i.k.l.m.n.o.p.q. as does circle e.f.g.h.
Indeed,  if  the  long  line  x.y.  were  not  simply  made  of  5
constituent lines, and if it were worth more or less, it could
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not be made into a square standing halfway between 8 and
16, as do e.f.g.h. and r.s.t.v.

Fig. 3

Further, with this pentagonal figure, we want to prove that
line x.y. divided into four equal parts makes a tetragon that
squares  the  circle.  We  prove  it  as  follows:  from  the  5
circumferential lines contained in the pentagon plus a sixth
line, let us make one straight line worth as much as line x.y.,
not  more  and  not  less.  We  can  clearly  sense  this  when
measuring it with a compass. Therefore, we must know that
the  square  made  from  line  x.y.  has  the  same  containing
capacity as circle e.f.g.h., for if it did not amount to this, but
to something more or less, it would not be equivalent to the
straight line made from the pentagon and from the sixth line.
The pentagon served to prove that its 5 lines plus one line are
worth line x.y.  The same method of proof applies to the six-
angled figure, and to figures with seven or eight angles. This
can be proved to the senses with a compass by adding a line
to each successive figure, as we exemplified with the
pentagonal figure in long geometry, and we call this 'long
geometry' because in it we multiply the principles of other
sciences.
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Fig. 4 – The Triangulature of the Circle

To investigate the triangulature of the circle, where the circle
contains as much as the triangle and the triangle as much as
the circle, we must first consider that a right angle belonging
to a square has more containing capacity than an acute angle
belonging to a triangle. This is why the triangle has longer
lines and measures than the square, given that a triangle
cannot contain as much surface as a square when the length
of lines is the same for each figure.

Therefore, since the triangle needs longer lines than does the
square, we should consider that the capacity of the square is
halfway between the capacity of the circle and triangle, just
as circle e.f.g.h. stands halfway between the major and minor
squares.  Now  let  us  look  for  the  measurements  we  want  in
order to draw a triangle that triangulates the circle. Here is
how we take these measurements.

From the minor  square in  the master  figure,  take one of  the
diametrical lines that participate in two angles touching the
circle. Now from 4 diametrical lines equal to this diametrical
line, make one straight line a.b., divide it into three equal
lines, and from all three make an equilateral triangle. Put one
foot of the compass in the center of the triangle, and with the
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other foot, draw a circle equal to circle e.f.g.h. This triangle
triangulates the circle, because the triangle's c.d.e. match the
circle's f.g.h., as the eye can see.

We  saw  that  the  capacity  of  the  square  is  halfway  between
the capacities of the circle and triangle. Now square r.s.t.v.
has  four  lines  as  we  said,  and  the  triangle  is  made  of  four
diametrical lines. As the square's capacity is halfway between
those of the circle and the triangle, line x.y. must be worth a
half line more than the line of circle r.s.t.v. and a half line less
than line a.b. which encloses the triangle in which the circle
is equally triangulated. Therefore, the square's capacity stands
halfway between the triangle and the circle by one line
composed of two equal halves. The square's line is greater
than the mentally extended circular line by one-half,
and smaller than line a.b. by the other half. Hence, we proved
that these are the right and necessary measurements for
triangulating the circle; indeed, if there were more or less of
them, the square's capacity could not be halfway between the
capacities of the circle and the triangle.
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Figure 5 – The Triangulature of the Square

We proved the squaring and the triangulature of the circle;
now, following these two proofs, we want to prove the
triangulature of the square, where the selfsame circle has the
same value as one square, and the square has the same value
as the circle. Now if the same relation of value exists between
the circle and the triangle, then the square and the triangle
must necessarily be equivalent. If they were not equivalent,
they could not match the selfsame circle, therefore one
triangle and one square are equivalent, and we can sense this,
inasmuch  as  a.,  b.  and  c.  signify  that  they  are  worth  the
surface covered by e.f.g.

To  put  the  square  and  the  triangle  together,  we  must  first
draw a triangle, then find its center, and make this center
coincide with that of the square. Thus, the triangle and the
square are equivalent in capacity, and they have the selfsame
center, as they mutually contain each other.
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Fig. 6 - The Plenary Figure

We  call  this  the  plenary  figure  because  it  is  composed  of  a
circle, a square and a triangle, all equivalent in capacity. We
also call it the plenary figure, because the circle, the square
and the triangle all share one center. Now these figures are
general  to  all  figures,  just  as  all  the  elements  are  made  of
simple elements. Likewise, all compound figures, be they
natural or artificial, descend and derive from the circular,
square and triangular figures. We see this, for instance, in the
human form, or in the shape of a shield in which some parts
signify the circle, others the square, and others the triangle.

To draw this plenary figure, first draw the triangle, then the
square, and then the circle, so that all 3 figures have the same
center and each one is centered on the others.
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Book 1, Part 2

Extending the lines of the circle, square & triangle
In this part, we propose to investigate the extension of
circular lines, and we make this imaginary extension because
a  circular  line,  be  it  natural  or  artificially  drawn  with  a
compass, cannot be extended across a surface.

Now let us see how this investigation proceeds. In the first
part, where we proved the quadrature and triangulature of the
circle,  we  said  that  the  capacity  of  the  square  is  halfway
between the capacity of the circle and that of the triangle.
Thus we proved that line x.y.,  which is worth 4 units of the
circle in the master figure, is worth half a unit more than the
circular line of the circle, and that line a.b. is worth one half
unit more than x.y.

Thus, we see that if we could extend the line of the circle in
the plenary figure could, it would be worth only three and a
half  units  of  line  x.y.  in  which  the  square  extends.
Additionally, line a.b. would be worth one unit of the square
more than the circle. Thus, in the mind's eye, the extended
circular line is half a unit shorter than the line of the square,
and one unit shorter than the line of the triangle, while all the
figures are equal in capacity.

Following what we said about the extended line of the whole
circle that is worth eight half-units of the square, we can
discuss the parts of the lunules in the master figure. Let us
take the circular line e. which has the same value as the
straight line ik, and as much more as the fourth part of seven
and a half units, or as a quarter unit of the straight line i.k.

We showed how circular lines extend and how their extended
value compares with that of straight lines. Now, following the
example we gave with the master figure, we can give
examples with figures of five, six or more angles, following
the natural measurements of the capacity of the circle, square
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and triangle, and we just discussed this capacity here, in Part
two of this book.

At this point, we can consider how science originates in
imaginary quantities drawn from quantities that the senses
perceive, as when we make an imaginary measurement of a
circular line by straightening it, and mentally measuring it
with  the  straight  lines  of  the  square  and  the  triangle.  These
considerations expand the imagination's virtue as it feeds and
verifies it with imaginary species; in this way, one attains
natural secrets inherent to the composition of figures, and we
will give examples of this in the third part.
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Book 1, Part 3 - multiplying figures

This part is about figures derived from the prime ones, here
we show how some figures are derived from others, and how
one figure can be measured with another; and we show how
some  parts  are  equivalent  to  others  in  one  and  the  same
figure.

Figure 7

Let us divide this figure, made of an equilateral triangle
enclosed in a circle, into 5 equal parts, which are equivalent
to one another as the eye can see, and let us take a half of the
triangle from this figure.
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Fig. 8 - the half-triangle

This figure of the half-triangle is divided into 3 equal parts a,
b and c as shown, and each house is equivalent to every other
house, with regard to the figure’s capacity and surface.

This figure is an instrument used to form equal parts in other
figures, and we want to prove the equivalence of a., b. and c.
as follows.

The first part about the master figure shows that circle e.f.g.h.
is halfway between the major and minor squares. For this
reason, we say that house b. in this figure is halfway between
houses a. and c., inamuch as in this figure, we are dealing
with the 16 equal houses of the master figure, of which c. has
9, b. has 4 and a. 3.

The reason why c. should have 9 houses is that its angles are
more  acute  than  the  angles  of  b.  And  given  that  c.,  by  the
nature  of  its  angles,  has  the  nature  of  the  angles  of
i.k.l.m.n.o.p.q. in the master figure, it has 8 units per se and
because of the acuteness of its angles, it acquires one unit
from b., whose angles are more similar to a circle than those
of c. And as we subtract one unit from a.b. and give it to c.,
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we subtract one unit from a. and give it to b., because house
a. is more extended in length than house b. which is more
similar to a square than house a. Therefore, c. is in the 9th
degree of 16 units, b. in the 13th and a. in the 16th, where c.
has 9 units, b. has 4 and a. has 3.
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Fig. 9 - three triangles

This figure is composed of three triangles, any one has the
same containing capacity as any other, and the half- triangle
serves to measure it,  since its  vertical  line and the radius of
this figure are equal in quantity, and triangle a. is in the 16th
degree, triangle b. in the 13th and triangle c. in the 9th.

This provides a doctrine and method for using the half-
triangle to place triangles within one another, where the
contained triangle is equivalent to the containing triangle, and
so this figure is useful for reciprocal measurements, where
one measure is equivalent to another in essence, nature and
virtue.
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Fig. 10-11 – triangles

These two triangles divide into equal parts so that the house
of any letter is equivalent to the house of any other letter.
Here, triangle a.b.c. arises from duplicating the measure of
the half-triangle to make a whole triangle, with house a.
standing in the 16th degree, house b. in the 13th and house c.
in the ninth.

Another triangle, d.e.f. has a similar measurement, as
follows. From the 16 equal houses of the master figure, make
eight double units and from them all, make a straight line,
and then divide it into 5 equal parts.

From the 5, give 2 to d. and 1 to e. as it has acute parts only
in  the  lower  angles.  Here,  e.  has  four  instances  of  right
angles, two internal and two external. However, d.f. only
have only  two,  so that  we must  give 4 of  the 5 measures to
d.f. and 1 to e.

These figures are useful inasmuch as they provide a doctrine
for measuring longitudinal and transversal parts that are
equivalent in the same subject, with one instrument, called
the half-triangle.
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Fig. 12 - three circles

This figure of three circles provides a doctrine for placing
circles within one another, where any circle is equivalent in
containing capacity to any other, regardless of the fact that
one is located inside another.

To measure this figure's equal parts, we follow the method
we used in the preceding figure of 3 triangles. It is useful to
know the measurements of this figure, as it  teaches the way
to place one circle inside another so that the contained circle
is equivalent in quantity, essence, form and matter to the one
containing it.

Moreover, the senses can tell that house a. is equivalent to
house b., and house b. is equivalent to house c. Further, this
figure is useful for equating the circle essentially and
naturally with the triangle, given that a. in this figure is
equivalent to a. in the figure of three triangles, and the same
with b. and c.
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Fig. 13 - a circle

This figure, d.e.f., serves in this art to provide a doctrine for
dividing the circle into 3 essentially and substantially equal
parts. This division follows the method of the master figure
and the method of the half- triangle. We draw one diametrical
line straight across the surface and divide it into 8 double
parts worth the 16 houses of the master figure of this art, and
give 3 of these 8 parts to d., 2 to e. and 3 to f. This is because
e. occupies a longer lengthwise space than d.f.
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Fig. 14 - three squares

This figure provides a doctrine for placing a square within
another square so that the contained square has the same
substantial value as the one containing it. In measuring this
figure, we follow the method we used in the figure of three
triangles and the figure of three circles so that the straight
diametrical line, which extends from the upper surface to the
center of the square, is divided in the same way as the half-
triangle figure.

Thus, a. in this figure of squares is equivalent to a. in the
figure of triangles and a. in the figure of circles, and the same
with  b.c.  This  figure,  like  the  two  said  figures,  is  useful  to
natural philosophers and geometers, because it shows that
triangular substances are equivalent to circular substances,
which allows us to determine the quantitative mixtures of
figures and values, and this knowledge is a great contribution
to philosophy.
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Fig. 15 - triangles & squares

This figure is made of 9 cameras, all equivalent in containing
capacity, as shown by a.b.c.d.e.f.g.h.i., and it is included in
this art to provide a doctrine for acquiring an art and a
method for equating cameras of diverse figures under one and
the same figure. For instance, a.b.e. in this figure are
equivalent, and consist of a diversity of situations and angles,
because a. is made of acute angles, b. of right angles and e. of
2 acute angles and 1 obtuse angle.

By the mixture and situation of various cameras, geometers
can know the composition of the said angles, and
physiognomists can understand human forms, and
astronomers can know the figures of stars and the situation of
the influences they transmit to things below, and natural
scientists can know the situations that the simple elements
have in compounds. Further, this figure is good for knowing
other  figures,  for  instance:  a.  in  this  figure  is  a  fifth  part  of
b.c.g.h.
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Fig. 16-17-18 - circles & triangles

Fig 16 Fig 17 Fig 18

This figure of the circle and triangle is included in this
science as an instrument for measuring other figures, as by
the 3 lines of a triangle and 1 line equal to any one of the 3,
the circle can be squared as we said in the Major Geometry.
Likewise, with triangle a. we measure the lines of the figure
of Solomon as follows. With a compass, make one straight
line worth the 3 lines of triangle a. plus one equal to any one
of the 3. Then, make one straight line with the 5 straight lines
in Solomon's figure, worth one unit each, and we find that the
5 lines of Solomon's figure are worth 1½ units more than the
4 lines of a. Given that the line of Solomon's figure is worth
1½ units more than the line of a., which is worth four, let us
now measure the circular line in Solomon's figure, supposing
we use triangle a. to extend it. The straight line made of four
units is worth line x.y., and it is worth a ½ unit more than the
line  of  the  circle  in  the  master  figure.  Now  the  5  units  of
Solomon's figure are worth 1½ units more than line x.y., and
the 5 units of Solomon's figure are worth 2 units more than
the circular line of Solomon's figure, and this can be
experimentally verified with a compass. The above figure of
the circle and triangle signified by a. is also good for
investigating  the  values  of  the  lunules  of  circles,  namely  in
the pentagon, hexagon, heptagon and octagon, and we
provide experimental arguments for it in the next figure.
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Fig. 19 – a figure for measuring lunules

It is clear that the triangle in figure 16 potentially holds the
division of the triangle shown in the present figure, divided
into three equal parts signified by h.i.k., which are equivalent
to houses e.f.g. as the eye can see.

Therefore, the triangle in the 16th figure with a. in it is worth
3 parts of the circle, and the 3 lunules b.c.d. of the same
figure are worth more than a. inasmuch as the present figure
has 6 lunules which the other potentially holds.
Consequently, this figure e.f.g.h.i.k. shows us the potential
divisions in the other figure. Moreover, the potential
divisions in the other figure can bring the divisions of figure
e.f.g.h.i.k from potentiality into act.

This figure, discovered by using the 16th figure, provides a
doctrine  for  knowing  the  extremities  of  circles.  The  6  said
lunules make up the 7th part of the circle, and we will prove
that  this  is  so  as  follows.  Now  house  e.  is  one  part  of  the
heptagon, and house f. is another, and so on with g.h.i.k.
Here, every part is equal to every other, while together they
add up to the number 6, hence the number must necessarily
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increase  to  7  on  account  of  the  lunules,  so  that  the  entire
circle can be divided successively into equal parts. We dealt
with this in a similar way in the Major Geometry, in the 5th
circle designated by the letter a. Therefore, the six lunules
make up the seventh part of the whole circle. Thus, there is a
succession of numbers from the sixth unit to the seventh,
which could not be if the six lunules did not add up to the 7th
part of the circle. If they added up to 6, then house k. and the
6 lunules would both add up to the same number, which is
impossible. Moreover, if they added up to an 8th part, the
succession from six to seven would be destroyed, but the
natural numbering of equal parts cannot sustain any such
destruction. Further, if the 6 lunules added up to one half-unit
above k., the unity of numeric succession would be
destroyed, inasmuch as there could be no integral increase of
numbers by whole units like the one that occurs in the
number made of e.f.g.h.i.k.
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Fig. 20 - the elemental spheres

This figure is included in this science to provide a doctrine
enabling one to imagine the spheres of the 4 elements and the
spheres of the 7 planets in accordance with their quantitative,
substantial and essential natural values; and this according to
their quantitative, essential and specific natural values.

Here, we follow the order of the half- triangle and the figure
of three circles that we already drew, where a contained circle
is equivalent to a containing one.  In this figure, a. signifies
the sphere of fire, b. the sphere of air, c. the sphere of water,
and d. the sphere of earth, and likewise with the other letters
according to the regions they occupy, and the figure signifies
the entire body that fills all the space within the lunar sphere.

Four diametric lines divide the figure into four parts, so that
the figure represents the world’s division and extension into 4
regions.

Because fire has more virtue than air, it must have more form
and less matter than air, and likewise with air as compared to
water, and the same with water and earth, and due to this, d.
must be a thick and concave body, and likewise with a.b.
Now natural order requires that c. be thicker than b. and b.
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than a., so that d. can be contained by c. and c. by b. and b. by
a., and here we can realize that elemental form has more
extensive capacity than matter, occupies more space than
matter, and has a subtler nature.

As we imagine the layout of this figure, we can also imagine
the situation of the planetary spheres, where the lunar sphere
is thicker than the sphere of Mercury, and the sphere of
Mercury thicker than the sphere of Venus, and so on with the
rest  of  the planets.  Now this  must  be true,  to  ensure natural
mutual correspondance in the order in which planets and
elements exist, so that things here below can better receive
the influences from above. With this figure, one can imagine
the situation of vapors and winds when they form acute and
wide angles as they ascend and descend. For instance: angle
d. is acute as compared to angle c., and angle c. is acute as
compared to angle b. and likewise with a. This is why vapors
expand and dilate as they ascend, and when they descend,
they contract and condense to take up less space. Therefore,
the gross and heavy vapors that descend below, create winds
made of subtler and lighter vapors moved by the upper
vapors whose imprint they bear, as they have an appetite to
descend to things below and occupy places that contain
vapors from which winds materially arise that cannot move
up and down without moving transversely.
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Fig. 21 - the elemental degrees

This figure has 24 equal houses as shown, and its 24 houses
signify the 24 hours of the natural day, which are equal here
although they are not equal in artificial days and nights.

This figure is included in this science to signify the
disposition of the degrees in which elements exist in
elemented things, as for instance in a peppercorn, or some
other plant in which some element is in the fourth degree; and
we now give an example of this as follows.

In a peppercorn, fire is in the fourth degree of heat, earth is in
the third degree of dryness, air in the second degree of
moisture and water in the first degree of cold. For this reason,
we give one of the 24 houses to fire in the peppercorn, we
give another house to earth, another one to air and another
one to water. We do this to represent their simplicity, and
after this distribution, we make a further distribution of the 24
houses as follows.

In pepper, we give four houses to fire because fire in pepper
is in the 4th degree of heat. We give 3 to earth because earth
in pepper is in the 3d degree of dryness; and we give 2 houses
to air because it is in the 2nd degree of moisture, and we give
1 other house to water because it is in the 1st degree of cold.
Then, we do the same with the 10 remaining houses. Thus,
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fire in pepper has 9 houses, earth has 7, air 5 and water 3. By
this rationale, pepper assumes its conditions according to the
division we described, and fire rules in pepper, and earth
rules after fire. This figure, clarified in this way, signifies the
degrees and composition of elements in elemented things, it
is a most useful figure for physicians who know how to
graduate medicines with it, and it is most delightful to natural
scientists who want to know how the elements enter into
composition.
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Fig. 22 - elemental mixture

In this figure, a. stands for fire, b. for air, c. for earth and d.
for water. We attribute the triangle with a. near the center to
fire, the triangle with b. near the center to air, the triangle
with d. near the center to water, and likewise with earth.

Now fire heats air, and receives dryness from earth.
Therefore, in the triangle of fire, a.b. are in a concordant
aspect, as well as a.c., but b. and c. are in a contrary aspect.
Three measurements of action and passion arise here, each of
which is of a dual nature, for fire instills its own quality of
heat into air and it also instills its dryness that it receives
from earth.

Therefore, the aspect between a. and b. involves 2 actions and
2 passions. One involves the concordance between fire and
air, whence generation arises in elemented and generated
substances like animals, plants and metals; and through the
contrariety between a. and b. due to dryness and moisture,
ensues the corruption of old substances and the disposition to
generate new substances.

What we said about a.b. also applies to a.c., and the aspect
between b.  and  c.  is  entirely  contrary  because  it  is  made of
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dryness and moisture. Therefore line b.c. consists entirely of
contrary qualities and measures.

What we said about triangle a. also applies to triangles b.c.d.
For instance, b. receives heat from a. and gives its moisture to
water, and so it heats water inasmuch as air entering into
water carries heated moisture with it. Thus, as air enters into
water, water receives three qualities, namely moisture, heat
and dryness. Likewise, all the elements enter into one another
through their proper and appropriated qualities, while no
element ever abandons its own quality, which it cannot
relinquish because it is its own subject.

Following what we have shown with a.b.c.d., you can, in
your imagination, know and measure the quantities of action,
passion, influx and reflux of the elements in compounds
through generation and corruption. You can also know how
the simple elements enter into one another through
composition. Here, each simple element retains its own
essential nature even as it exists in composition throughout
the said mixture. In a coin made of gold, silver, copper and
tin, all 4 metals are compounded, melded and merged into
each other as parts in parts and as parts of the whole, where
the  whole  is  the  coin,  while  each  metal  retains  its  own
essence and natural being as the subject of its own quality
and natural virtue.

This figure is useful for physicians to know, as well as for
natural scientists and geometers, inasmuch as physicians can
procure health following the conditions proper to the
elements and the way they enter into mixture; and natural
scientists can fathom the secrets of nature. In addition,
geometers can use it to imagine the behavior of simple and
compound points, and then go on to the lines, situations and
figures displayed by substance.
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Fig 23 – the 4th degree of heat

This figure signifies a plant in the 4th degree of heat, such as
pepper, garlic or scammony. Here, a. signifies four measures
of  heat,  c.  3  measures  of  dryness,  and  b.  2  measures  of
moisture, so that this figure signifies equally measured
degrees in elemented things. This signification enables one to
measure the equal and natural measures that some elements
have more than others in elemented substances in which
some elements are in higher degrees than others in essence,
nature and substance. Here, the essence of fire and its nature,
substance and virtue exist in greater quantity inasmuch as
there are 4 a's; and the essence of earth, its substance and
virtue  exist  in  greater  quantity  inasmuch  as  there  are  3  c's;
and air exists in greater quantity with its 2 b's, and water with
its 1 d.

And all these quantities are mixed together through natural
generation, corruption and composition, in the same way as
in a furnace, are mixed and melded together 4 ounces of gold,
3 of copper, 2 of tin and 1 of silver. With this figure, natural
philosophers can know that when the simple elements enter
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into composition, they change in situation and shape while
the essence, being and nature of each remain actual. We
know by experience that an alchemist can take a melded
mixture  of  gold,  silver  and  copper  and  separate  the  metals
out;  and  one  can  also  do  this  with  water  and  wine,  i.e.
separate them out.
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Fig 24 - intensive & extended measurements

This figure signifies that the intensity of elements in
concordance or contrariety increases as they approach one
another  in  form  and  virtue.  Here,  in  the  two  centers  in  the
square figure signified by a.b. there are six angles where the
elements are closer to each other than in the middle center of
the square that has four right angles.

This shows that when elements are in highly intense mutual
participation, they participate because each element's matter
keeps it away from the others, given that substance occupies
more space with its matter than with its form.

This figure is good for examining the intensive or extended
mixture in the urine of patients and women. In addition, it is
good for geometers who can imagine how the closeness
between  the  major  lines  is  greater  in  some  places  than  in
others, as the eye can see in a.b.
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Fig 25 - the white circle

In this science, this figure gives a doctrine for considering
how the white circle potentially holds points, straight and
oblique lines, right, acute and obtuse angles, from which
derive the figures existing in the species of elemented
corporeal substances. You can consider these things in
accordance  with  what  we  said  about  the  figures  of  the
degrees of elements, and other figures dealing with natural
operations.

In the figure of elemental mixture, we said that a. and b. stand
for fire related to air in the concordance of heat and moisture,
and this concordance causes a straight line and a right angle
quadrangular in nature. Because fire instills its dryness into
air, its influx causes an acute angle triangular in nature, given
that air and fire oppose each other through moisture and
dryness.

Now as air agrees with fire through heat, it declines from the
right angle and makes an acute angle inasmuch as it restricts
itself so that earth, the proper subject of dryness, cannot enter
into it. Now as air seeks help and sustenance, it inclines
toward water  that  helps it  against  fire,  and here it  makes an
obtuse angle which is confused because it is composed of a
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right angle and an acute one. The remaining elements make
angles in the same way as air, and generate circular, straight
and oblique lines as their constituent points bring them from
potentiality into act.

This is how circular figures arise, where every element enters
successively into every other element. With this figure,
geometers can imagine the principles at the source of the
oblique derivation of angles, and of oblique, straight and
circular lines with their constituent points.  The white circle
potentially holds all these artificial measurements  because
the natural properties within its substance are available to
natural  agents,  so  the  artist  can  draw  to  the  surface  of  the
circle the likenesses of lines, points and angles contained
within it.

At this point, there is much subject matter for philosophy,
because here, many natural secrets reveal themselves to the
human intellect that desires to consider subtly how likenesses
pass from potentiality into act, part by part, and to know the
natural inner operations of elemented things.
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Fig. 26-27 - measuring the moon

Fig 26

Fig 27

This  figure  is  included  in  this  science  so  you  can  use  it  to
visualize the full moon divided into 3 equal parts, as can be
seen in a.b.c., and with this visualization you can imagine
that when the moon appears as in figure a., one third of the
moon is lit up by the sun. This figure of the moon is included
in this science to determine when the sun lights up one third
of the moon, reckoned by the moon's size at the time when it
appears in the figure that is most naturally its own.  Just as an
angle has more capacity through perpendicular straight lines
than through oblique ones, so likewise, the rightest and most
proper figure of the moon is the one it takes on when one
third of it is illuminated, as the eye can see. Therefore, when
the moon reaches the point where it appears in its rightest and
most proper figure, its virtue must be more intense than at
any point or time in which it is in a less proper figure.
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Fig. 28 - a star

This figure is included in this science for reckoning the
proportional disposition of influences instilled by the stars in
things below, as these influences follow the order between
causes and their effects. There are 4 elements, and each
element has 4 specific degrees in elemented things. Fire has
the fourth degree of heat in pepper, the third degree of heat in
cinnamon, the second in fennel and the first in anise.
Therefore, the star must have four rays with which it instills
its virtue into fire, in the same the way as fire has its degrees
in plants. With one ray, the star satisfies the fourth degree of
heat, and the third degree with another ray, and so on in
sequence. The star must have four other rays with which it
satisfies air, and likewise with water and earth. Hence, the
star must have 16 rays for instilling its virtue more strongly in
some elements than in others, in an order determined by the
degrees held by elements in elemented things, as discussed in
the  figure  of  the  degrees  of  the  elements.  Therefore,  it  is
useful for natural philosophers and astronomers to know the
conditions and circumstances of this figure.
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Fig. 29 - the planets

This figure of the planets, in this art, provides a doctrine for
metaphorically measuring the influences of planets on things
here below, and we want to discuss this influence briefly as
follows:  a.  in  this  figure  stands  for  Saturn,  b.  for  Jupiter,  c.
for Mars, d. for the Sun, e. for Venus, f. for Mercury and g.
for the Moon.

We say that h. and i.k.l.m.n.o. are regions into which the
planets instill their virtues. Now, a. has a cold and dry earthy
complexion, b. has an airy complexion, and when a. instills
its influence straight into h. as when a. is at midheaven, it
instills more virtue than when it instills it laterally. We have
experienced this with a burning mirror by which the Sun
transmits more of its heat through acute angles than through
obtuse ones. Therefore, as a. directly instills its virtue in its
opposite through an acute angle, it sends its influence along a
straight line. When its opposite is oblique, for instance, if h.
is closer to b. than to a., then the influence of a. decreases
proportionally because b. occupies h. and a. does not
influence as strongly through a transversal line than through a
perpendicular one.
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The things said about a.b.h. apply likewise to the remaining
lines, according to their conditions. If region h. has an earthy
complexion, a. can instill more of its virtue into it than if h.
has a complexion opposite to that of earth. Now a. can instill
more dryness than cold, because dryness is earth's proper
quality, whereas cold is appropriated to earth by water. With
all these things in mind, this figure of the planets is useful for
imagining their influence and for mentally measuring major
and minor, straight and oblique influences.
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Fig. 30 - the 12 signs

This figure of the 12 signs of heaven is included in this
science for you to visualise the distances of heaven and the
planets, and to visualise constellations. However, we will
speak briefly about this science here because we already dealt
with it at length in the New Astronomy we wrote.

Now, a. stands for the complexion of fire, b. for earth, c. for
air  and  d.  for  water.  The  complexion  of  Aries  is  a.,  Taurus
has b., Gemini c., Cancer d., Leo a., Virgo b., Libra c.,
Scorpio d., Sagittarius a., Capricorn b., Aquarius c. and
Pisces d.

For instance, when Saturn is in the house of Aries, the
constellation is hot and dry with dry and cold, and the two
instances of dryness in this constellation make earth its ruler,
over an unfortunate opposition between hot and cold
qualities, which is confused and cannot last very long. If hot
and dry Mars enters into this constellation, then the
constellation has three instances of dryness, two of heat and
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one  of  cold,  which  is  fortunate  for  earth,  whereas  water
suffers enduring misfortune. If moist and warm Gemini
enters into this constellation, then the constellation has three
instances of dryness. However, the one instance of cold and
one of moisture are afflicted, whereas heat and dryness are
fortunate,  and  earth  most  of  all,  since  fire  is  dry  because  of
earth, so that moisture in this constellation is more afflicted
than cold, because dryness in this constellation is more
fortunate than fire. Following the example we gave with the
said signs and planets, you can understand other
constellations.

In  the  master  figure,  we  saw  that  the  circle  is  halfway
between the major and minor squares, meaning that there are
four units between 8 and 12, and 4 units between 12 and 16.
Due to the orderly concordance between the quintessence and
the  four  general  substances  of  the  world,  namely  the  4
elements, there must be order in heaven as there is order in
the combined descent of the circle, triangle and square.
Hence, there is an equal space of four equal units between the
Moon and the outer surface of the sphere of fire, and from
Saturn to heaven, with the planets in the middle between
heaven and the sphere of fire. Since the natural order between
a cause and its effect truly require this disposition, it is good
to  know  this  figure  of  the  12  signs  and  to  visualize  it
following the process we described.
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Fig. 31 – a quadrant for telling time by day

In the quadrant, there are three circles: one divides into 90
degrees, another into 24 parts, each part is called a half-hour.
Another circle contains 24 lines signifying the hours, for
instance, a. signifies the first half hour of daylight as well as
the final half-hour at sunset; b. stands for the second half-
hour of the morning and the second last half-hour of daylight.
The same applies to the other hours, each in its own way.
Now as a. is a rising half-hour and b. is another rising half-
hour, a.b. make up one hour in the morning, which is the first
in the day. Then, as they descend, a.b. make up another hour
which is the last hour of daylight; c.d. make up the second
ascending hour of daylight, and the second descending
evening hour; e.f. make up the third ascending morning hour
and the third descending evening hour; and so on in sequence
from the first letter to the last.Because the sun casts a longer
shadow near sunrise and sunset than in the third hour, or at
noon, or in the ninth hour, and as it casts longer shadows in
the ninth hour than at noon, we must investigate and
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determine how many of the 90 degrees belong to each
daylight hour. Now the first hour has more degrees than the
second hour because the shadow is longer in the first hour
than in the second. Likewise, the second hour has more
degrees than the third, because the sun casts a longer shadow
in the second hour than in the third, and the eye can see this
at sunrise and sunset when the sun casts gigantic shadows of
people, and at noon when people's shadows are just the size
of people. In addition, the same applies to the third hour, the
fourth, the fifth, and so on.

The degrees divide the arc according to the artificial day. A
day takes 90 degrees in the equatorial region where an
artificial day in the month of June has 24 hours. Now the
division into hours follows the equatorial day.

Give 6½ degrees up the edge of the quadrant to the first
hour signified by a.b., and to the final hour of daylight, at
sunset, give another 6½ degrees, so that a.b. have 13 out
of 90 degrees shared between 2 hours.
Give 6 ascending degrees to the second hour of daylight
and to the second last hour of daylight give another 6
degrees, give 11 degrees in ascent and descent to the
hours signified by e.f.
Give 10 degrees in ascent and descent to hour g.h.
Give 9 degrees in ascent and descent to hour i.k.
Give 8 degrees in ascent and descent to hour l.m.
Give 7 degrees in ascent and descent to hour n.o.
Give 6 in ascent and descent to hour p.q.
Give 5 degrees in ascent and descent to hour r.s.
Give 4 degrees in ascent and descent to hour t.u.
Give 3 degrees in ascent and descent to hour w.x.
Give 2 degrees in ascent and descent to hour y.z.

This division includes all 90 degrees in the 24 hours of the
day, no other division can do this, or else there would have to
be more or less than 24. Now you can know this by
experience, as I did.
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Fig. 32 – an instrument for telling time at night

This figure is included in this science for telling time by
night, which you can do in the following way. Make one
large copper circle containing a small one, and divide it into
24 equal parts, called hours, designated by
a.b.c.d.e.f.g.h.i.k.l.m.n.o.p.q.r.s.t.v.w.x.y.z. The houses
between the large and small circles are perforated. Both
circles are connected by 12 straight lines, and the small circle
in the middle should have a hole in the center through which
you can look at the Pole Star while closing one eye and
holding the circle toward the Pole Star. Hold the circle half a
palm away from the eye and at half a palm's distance
measured obliquely from a. to the forehead, and one palm
from  g.  to  the  beard,  to  get  a  good,  equal  view  of  the
circumference of the sky and of the Pole Star through the
apertures in the houses.






































































































