














10. DRAWING THREE DIMENSIONS IN TWO

the right as farther away, and anything farther away that looks the same size
must be bigger. Compare this figure with the Ponzo illusions discussed above.

Adelbert Ames designed a room to confuse the onlooker from the West-
ern tradition. Such a viewer expects rooms to be rectangular. Ames changes
the angles of the room but adds other subtle changes so the room still
appears rectangular. One corner is actually much farther away from the
viewer so a person standing in the near corner looks like a giant compared
to the person in the far corner. Below is a drawing of identical twins in an
Ames room. The Ames illusion only works from the particular viewpoint for
which it is designed, but from that viewpoint, the resulting view is
astounding. The illusion does not work nearly as well on people who grew
up in cultures where nonrectangular rooms are common.
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B> Exercise 18. Make a model (about a foot in each dimension) of
an Ames room to see whether the illusion holds on a small scale.

10.2. OPTICAL ILLUSIONS

perspective picture, the actual Ames room is shown by solid
lines, and the perceived rectangular room by dashed lines. Dot-
ted lines from the designated viewpoint align the corners of the
perceived room with the corners of the Ames room.

The Italian Renaissance architect Francesco Borromini also designed to
confuse, at least once. He understood perspective well enough to manipulate
it. By reducing the height of the columns in a corridor of the Palazzo Spada
in Rome and by making the sides converge, Borromini creates the impres-
sion that the corridor is much longer than it actually is, which has the odd
effect of making a person walking towards you through the colonne}de
appear to grow. Following is a bird’s eye view of the diameters and spacing
of the columns of such a colonnade: The lighter circles are the perceived
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B> Exercise 19. How would you design a corridor to look shorter
than it actually is? Try to be specific and answer in complete sen-
tences with appropriate drawings.

While architects can actually create objects to produce optical illusions
as in the examples above of the Parthenon and the Palazzo Spada, many
two-dimensional sketches give the impression of being constructible objects
but cannot really be built. The confusion caused by these “impossible ob-
jects” is the result of cultural conditioning that signals how a flat representa-
tion should be interpreted for a three dimensional object. Most such impos-
sible drawings are the result of mismatching pieces of possible drawings.

Consider the three nested L shapes below on the left. By themselves, they
look as though they lie in a plane, but if we add carefully chosen lines, they
take on a three-dimensional aspect. They can become either part of a frame
lying down or a frame sitting up on edge, depending on the lines we add. The
notion that there are two perpendicular surfaces in the resulting illustrations
is the result of accepting cultural conventions on perspective drawing.
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If we put four of the L-shaped corners above together following accepted
convention, we get a perfectly constructed frame, as on the left on the next
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they imply is not constructible. The different ends of the lines connecting the
corners represent different parts of an object. In the impossible drawing, the
middle line on the left is the outside edge of the frame. This line is connected
to the middle line on the bottom which is the inside edge of the frame.

> Exercise 20. Try to identify where the following figures go wrong.
Try to write for an “uninformed” audience.

I> Exercise 21. The impossible figure below on the left is called the
tribar. A model can be constructed as shown on the right. Each of
the bars is at right angles to the others, but from one particular
point of view this looks like the picture on the left. Build a model
as shown.

> Exercise 22. Create your own drawing of an “impossible object,”
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