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DIVISION OF A LINE

FIRST OPERATION

255 oming to the detailed explanation of the operations of this
5 new Geometric and Military Compass, we shall begin first
=@ with the face on which there are marked four pairs of lines

division in arithmetical progression; that is, by equal additions which proceed
out to the number 250. We shall gather various uses for these Lines; and first:

When the given line is of medium size, so that it does not exceed the
opening of the Instrument, we take its whole length with an ordinary compass*
and apply this distance crosswise, opening the Instrument, to some number
[and its counterpart on the other arm] on these Arithmetic Lines such that
above it, on these same Lines, there is a smaller number contained by the selected
number as many times as there are parts into which the given line is to be
divided. Then the crosswise distance taken between the points bearing this
smaller number will doubtless divide the given line into the required parts.
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Now, when the given line is very short and it is to be divided into many
parts, as for example the line AB below which is to be divided into 13 parts, we
may proceed by [adapting] this second rule.

Let the line AB be extended faintly out to C, and let there be marked along
this [extension BC] some other lines, as many as you please, each equal to AB;
in the present example let there be six of them, so that AC is six times greater
than AB.? It is evident that of the parts of which AB contains 13, all AC will
contain 91, wherefore taking all AC with a compass we shall apply this
crosswise, opening the Instrument, to points 91-91. Next, narrowing the compass
a bit to [fit across] points 90-90, we carry that distance from point C in the
direction of A. Marking the point near A, this will give us the 91st part of all
CA, which is the 13th part of BA. Then, narrowing the compass bit by bit to
89, 88, 87, etc., we transfer those distances from C towards A, finding and
marking the other little parts of the given line AB.
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THE RULE-OF-THREE SOLVED BY MEANS OF A
Compass and these same Arithmetic Lines.

Operation IV,

y¥3 he present Lines are used not only for resolution of various
E linear problems, but also for some arithmetical rules, among
) which we place this one corresponding to what Euclid
teaches us: Given three numbers, to find the fourth propor-
tional. This is the Golden Rule, called rule-of-three by prac-
titioners who find the fourth number proportional to the three given. To
demonstrate the whole thing by an example, we say for clearer understanding:

If 80 gives us 120, what will 100 give us? Here you have three numbers
given in this order: 80 120 100. To find the fourth number which is sought,
take lengthwise on the Instrument the second of the given numbers, which
15 120, and apply this crosswise to the first, which is 80; then take crosswise the
third number, which is 100, and measure that lengthwise along the scale. What
you will find—that is, 150—will be the fourth number sought. Notice that the

RULE FOR MONETARY EXCHANGE.
Operation V1.

VRO § means of these same Arithmetic Lines we can change
L %)ﬁ?;;. every kind of currency into any other, in a very easy and
I speedy way. This is done by first setting the Instrument, taking
k) lengthwise the price in the money we want to exchange, and
=3 fitting this crosswise to the price in the money into which

exchange is to be made. We shall illustrate this by an example so that every-
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OF THE GEOMETRIC LINES

WHICH FOLLOW NEXT, AND THE USES
thereof. And first how by means of these we can increase or decrease

in any ratio all areas of figures.

Operation VIII.

) geometrical progression out to 50. From these we gather various
1‘@ By uscs; and first, they serve us for finding the side of a plane figure
that has a given ratio to another [similar] that is given. For

HOW WITH THE SAME LINES WE CAN FIND THE
ratio of two similar plane figures.

Operation IX.

g et there be given, for example, two squares, A and B, or
5 indeed any two other figures of which those two lines A and
Y B designate homologous sides. We want to find what ratio
5 I-ﬂ--“‘“‘ there is between the areas. Take line B with a compass and,

52 opening the Instrument, fit this to any pair of points of the
Geometric Lines, say to points 20-20. Then, not altering the Instrument, take
line A with the compass and see what number this fits when applied to the
Geometric lines; finding it to fit, say, at number 10, you may say that the ratio
of the two areas is that which 20 has to 10; that is, double. And if the length
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height AB. But if the thread cuts the other 100, as seen in the next diagram
in which we want to measure the height GH, our eye being at I and the thread
cutting points M and O, then take that number of graduations and divide it

G

into 10,000; the result will be
the number of units con-
tained in height GH. For
example if the thread cuts
point 50 [in the arc near the
eye], then divide 50 into
10,000 and get 200, and that
many units [of which 100
equal IH] will be contained
in height GH.

We have seen that some-
times the thread will cut the
100 away from the side along
which we sight, and some-
times 1t will cut the 100
touching that side; either
may happen in many of the
ensuing operations. There-
fore as a general rule it is
always to be remembered
that when the thread cuts the
first 100, contiguous to the
sighting side, one must di-
vide 10,000 by the number

cut by the thread, following in the rest of any operation whatever rule is
written there; for in the ensuing examples we shall always assume that the

thread cuts the second 100 [away from the eye].

10



I M O

GH 100 45<=

GH

S0 10000 50
100 IH GH

10000

200

GH

£ a
100xtan 90° o

100x
tana

100
10000
100tancx
45

11




