I’ve done this for years as an outdoor lab experiment in my Physical Science class at Collin County College (northern Dallas suburbs). I made up some signs on ¼-inch pegboard (stiff but lightweight) for the sun and planets, and for posts I got some 6-foot-long green steel posts, the kind used to erect chicken coop fences. The entire class walks across the campus to plant the signs at the appropriate distances.

The sun sign is on a 4-foot square piece of pegboard painted black with a white circle painted on it. It is supported by a post at each edge. Each planet sign is on a 1-foot square piece of pegboard painted white mounted on a single post. The planet models are black circles on white copy paper glued to the pegboard.

I initially scouted the campus to find the longest clear line of sight. It was 3900 feet. If I scaled this to the sun-Plato distance, it would have made the diameters of the terrestrial planets too small. So I ended up scaling that maximum cross-campus distance to the sun-Saturn distance and simply discussing the off-campus positions of the three outer planets.

We first erect the sun sign on a small hill at one edge of the campus. Then, carrying the signs, a step stool, and a hand sledge hammer, we start walking along the 3900-foot line. We measure the distance with a Rolatape model 30 measuring wheel. At each planet distance we erect the appropriate planet sign, facing away from the sun. When we reach the far edge of the campus, also on a small hill, we erect the Saturn sign, look back along our path, and discuss what we can see.

Most students are amazed that the sun model, 3900 feet away, looks the same size to us (subtends the same angle) as the actual sun in the sky. A few of them can even figure out why we can’t see the models of any of the planets on their signs although we can easily see these planets in the night sky (it’s their contrast against the background). The sizes and distances for this scale-model solar system are:

Sun (45.9 inch diameter), 

Mercury (0.163 inch diameter, 161 feet distance), 

Venus (0.40 inch diameter, 300 feet distance), 

Earth (0.43 inch diameter, 417 feet distance), 

Mars (0.23 inch diameter, 633 feet distance), 

Jupiter (4.77 inch diameter, 2,165 feet distance), 

Saturn (4.02 inch diameter, 3,900 feet distance).

On this scale, 

Uranus, 8,000 feet

Nepture, and 12,553 feet

Pluto 16,430 feet (over 3 miles)

The nearest star (Alpha Centauri) would be 22,420 miles away—or about the distance eastbound from Dallas to Honolulu (90% of the earth’s equatorial circumference).

Of course, our scale model doesn’t reflect the real solar system because the real planets are never lined up like this; but there are a lot of interesting questions to be discussed as we stop at each planet’s position (e.g., which way would the planets be revolving as we approach them with the sun at our backs; how many solar diameters would the sun’s distance be from each planet; which planets would an observer on Saturn ever see in his night sky).

All my students enjoy this exercise. They are, without exception, amazed at the amount of empty space in the solar system.
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