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In-class Drawing Exercise
Time: 30–45 min.
Supplies: geometric compass, protractor, ruler, pencil, eraser, square-ruled graph paper, tape.

Use the following steps to plot out the cathedral plan ad quadratum on a piece of square-ruled
graph paper. This “ideal plan” will be used when plotting out a larger scale plan of the
cathedral on the campus green. It is best to demonstrate this exercise step-by-step by using a
digital overhead projector. You may choose to play medieval chant to add to the atmosphere
and encourage focus (There is no historical evidence for music-fueled cathedral
construction, but it adds to the fun).

1. Position the graph paper on
your desk. Secure at top and
bottom with small piece of
tape.

2. Count 21.5 units up and
17.5 units to the right. Mark
this point on the graph paper.
(This will ensure the drawing
fits on the paper).

3. Draw a square (5x5 units)
around the center point.

4. Divide the square into two equal
rectangles. Then, draw a diagonal
line from the bottom midpoint to
the top right corner. (This line is
equal to the radius that will be
rotated down, giving the Golden
Section.)
5. Place the point of the compass at
the bottom midpoint. Then place
the pencil at the top right corner.
Rotate an arc downward to give the
length of the Golden Section.
*The Golden Ratio of 1:1618  is
apparent here in the relationship
between the length of the left side
of the square and the total length of
the bottom side of the square plus
the Golden Section.

6. Repeat for each side, placing the
point of the compass at the
midpoint of each side of the 5x5
square.

7. Using the straight edge, draw the
lines of the “great square.” The
central square, known as the
crossing, is now complete.

8. Diagonal the “great
square” of the crossing
from the bottom left to top
right. (This line is equal to
the length of the radius
that will be rotated to give
the length of the nave,
equal to the √2 ).

9. Place the point
of the compass on
the bottom left
corner. Set the
pencil point at the
top right corner.
Rotate the compass
all the way around
to the right.

10. The arc gives
the length of the
left side of the
nave, which is
equal to the √2.
Use a straight edge
to draw the outline
of the nave.

11. The outline of the nave is now complete!

12. To generate the
length of the transept
arms, locate the
midpoint of the
bottom edge of the
great square of the
crossing. Then, place
the point of the
compass on the
bottom right corner
and place the pencil
lead at the midpoint.

13. Swing the arc
down and around to
the right to get the
length of the south
transept arm.

14. To generate the length of
the north transept arm, place the
point of the compass on the
bottom left of the great square.
Then, swing out the arc. Use a
straight edge to complete the
outline of the transept arm.

15. The length of the choir is
derived from the Golden Section,
which was determined earlier in
steps 4-5. Place the point of the
compass on the top right corner
of the “great square” of the
crossing. Then, set the width of
the to the length of the Golden
Section and swing the arc upward.

16. Mark the length of the
choir. Repeat on the other
side.

17. Use the straight edge to
mark the outline of the choir
on the plan. This choir has a
double aisle. So add that to
the right and left (The width
of the additional aisle is equal
to the width of the nave
aisle).

18. Next, draw the outline of
the apse by placing the
compass point at the
midpoint of the line (at the
easternmost side of the
choir), set the radius to ½ the
nave width, and draw a half
circle.

19. Keeping the compass point at
the midpoint, adjust the length of
the radius so that it extends to the
edge of the double aisle of the
choir. Then draw a semi circular arc
all the way around the east end.
This will form the basis for the five
radiating chapels of the chevet.*
*The 5 radiating chapels can be
located by inscribing a decagon
inside of a circle. This is a complex
process that uses the Golden
Section. In order to simplify the
drawing, this assignment uses a
protractor to locate the edges of
the chapel on the plan (a speed
square is used when physically
laying out the plan on a campus
green).

20. This plan includes 5
radiating chapels, equally
divided among the 180° of the
semi-circular chevet. Therefore,
each chapel measures 36°. Use
the protractor to measure and
make marks at 36°, 72°, 108°,
and 144°. Use a straight edge to
delineate the edges of the
chapels.

21. Next, mark the
center point of each
chapel. These can
also be located by
using the protractor
(speed square for the
physical layout). The
center points should
be placed at 18°, 54°,
90°, 126°, and 162°.

22. Place the point of the
compass at the center point of
each chapel. Then, set the pencil
point at the width of the radius
and draw the outline of the
chapels (except for the axial
chapel).

23. To give the axial chapel a sense of grandeur, locate its center point higher. The drawing
above shows how to use the compass to place the center point of the axial chapel at the
same distance as the outside edges of the radiating chapels.

24. Use straight edge to mark
center point at 90°. Then use
the compass to draw the
outline of the axial chapel,
placing the point of the
compass on the center point.

25. And there you
have it! An “ideal”
cathedral plan,
measuring about 50
units x 25 units. If you
chose to do the
physical layout of the
cathedral plan, have
students save their
copies and bring them
to the site. Their plans
will be translated to
the campus green.

