
Modeling the sky with the Farquhar Globe 
 
Learning Goals: Learn to use a model to visualize motions in the sky and understand 
relative apparent positions of Sun and stars. Evaluate the usefulness of the model.   
 
Equipment: Farquhar globes 
 
Learning tools: Introduction to Celestial Coordinate systems 
 
Pre-lab Exercise:  Pre-lab for the Farquhar Globe 
 
Introduction: 

The Farquhar Globe is a model with an Earth globe at the center, a surrounding clear 
globe representing the stars, and a small yellow ball on a movable arm to represent the sun.  
It is a three dimensional geocentric model with the Earth at the center and stars of varying 
distance from the Earth projected onto the surrounding plastic celestial sphere.  The Farquhar 
Globe is a model that allows you to rotate the Earth, holding the Sun and stars still, or to hold 
the Earth still and move the Sun and globe of stars around it.   
 

Ancient astronomers developed the geocentric model to explain the apparent motion 
of the Sun, moon, planets and stars in the sky.  For the most part this picture of the solar 
system worked very well.  If the Earth is at the center of a giant sphere with stars fixed on 
the outer part with Sun, Moon and planets moving on the inner part of the sphere, the 
motion of the sphere can be used to predict the relative position of stars and other objects. 
We cannot tell from just looking how far away individual stars are, nor can we tell that they 
are different distances relative to each other, so having visible stars displayed as if they are all 
the same distance from Earth corresponds to what we perceive.   
 

Until the development of the atomic clock in the late 1960’s, monitoring the 
positions of the stars on the celestial sphere was the most accurate means of timekeeping.  
The positions of the stars, Sun and other objects on the celestial sphere were important in 
navigation and the U.S. Naval Observatory still provides information about the motion of 
celestial bodies for the Navy as well as the general public. 
(http://www.usno.navy.mil/mission.shtml.   
 

Although the classroom model you are using today cannot provide precise 
measurements, it will help you visualize what the sky looks like from a particular location 



and how the constellations and position of the Sun with respect to the horizon change during 
the year.   
 



Some definitions:  
 

Ecliptic: The ecliptic, the path the Sun appears to follow through the stars over the 
course of a year, is marked on the clear plastic celestial sphere with dates so that the Sun can 
be positioned for a particular time of the year.   
 

Horizon ring:  Some of the globes in the lab have a metal ring circling the celestial 
sphere, parallel to the table top.  This is the horizon ring, showing the apparent dividing line 
between sky and earth from the point of view of the location at the part of the globe 
currently facing the ceiling. 
 

Meridian ring:  the meridian ring is perpendicular to the horizon ring and marks 
where celestial objects will be highest in the sky as the sky appears to rotate overhead.  The 
Sun, for example, reaches the meridian at its highest point for the day at local noon. 
 

Motion of the globes:  The central Earth globe is mounted on a rod that is attached 
to a knob at the bottom of the globe.  You can move the Earth globe by turning the knob to 
simulate the rotation of the Earth. The rod goes through the axis of rotation of earth.  The 
rod goes through the north and south celestial poles.  Be careful to turn the Earth knob 
clockwise only since turning it in the opposite direction might disassemble the globe.   
 

From the point of view of what we on Earth observe about the motion of the Sun and 
stars, rotating the Earth while holding the outer globe of stars still is equivalent to rotating 
the stars and Sun in the opposite direction while holding the Earth still.   It should be 
apparent that, with only a few exceptions, before precision instruments the two models are 
equally good at predicting motion and position. 
 
Your Observations:   

Begin by examining the model in detail.  List features that are marked and named on 
each of the following parts of the model as outlined on the answer sheet.  It may be helpful 
to include sketches of various parts of the sphere as well. 
 
 Some things to look for in the model: 

Earth globe 
Celestial globe 
Horizon ring 
Meridian ring 
Base of globe 

 



Note that the constellations are displayed as they are seen from Earth.  You need to 
look through the globe and past the Earth to the stars on the far side of the clear outer 
sphere to see the constellations as we do from Earth, not “backwards”.  The inner globe is 
the Earth with lines of latitude and longitude marked.  A small yellow ball on a long curved 
rod represents the Sun, not to scale of course.  The path the ball takes as you turn the knob 
attached to the rod holding it is called the ecliptic. 
 

You should have noticed a variety of types of labeling on the spheres, rings and base 
of the model.  Three different coordinate systems are important to know to understand 
positions on the globes and in the real night sky.  On your answer sheet record which 
coordinate systems are used on which part of the globe. 
 
Practice with the sphere: 
 

To get practice using the celestial sphere model, answer the questions on the answer 
sheet for this lab.  As you work think about what the model is able to show as well as what it 
cannot show. 
 
Setting the Globe for a Specific Geographic Location and Time: 
To set the globe for a particular place, that place must be “up”; a line dropped from the 
ceiling through the globe to the table top would go through the location. 
To set the model for a time you must locate the sun on the proper date along the ecliptic, 
then rotate the celestial sphere and Sun together to get the proper time (for example, if the  
Sun is aligned with the meridian it is noon, if it is just below the horizon ring it is sunset, 
etc.) 
 
Example:  To set the globe for “noon” at Washington, D.C.   
 
Latitude: 39º N             Longitude: 77º W 
 
•  Rotate the celestial globe and the Earth globe until our location is "on top" (i.e. 

Washington, D.C. should face the ceiling.)  Degrees are marked on the meridian ring.  
The mark indicating 39º should be positioned at the zenith.   

 
Note: No matter where you are on the surface of the Earth, you can consider yourself 
as being "on top;" the point directly overhead will be the zenith. 

 
•  The directions North, South, East and West are indicated on the base (i.e. the stand) 

of the celestial sphere. 
  
•  Position the Sun at today’s date. 
 
•  Set the globe for 12:00 noon by holding the Earth-knob fixed and rotating the sky until 



the Sun is on your meridian. 
 
Before proceeding, have your instructor check that your globe is set correctly.  Once you are 
sure it is correct you may begin answering questions on the answer sheet. 
Go to the Farquhar Globe answer sheet and complete it as a group.  Then answer the 
following conclusion question to turn in individually. 
 
 
Conclusion:  Evaluate the model you have been using today.  What parts of reality does it 
model successfully?  What are possible uses for a model like the Farquhar globe? In what ways 
is it inadequate?   
 
Turn in: 
 
Group: 

• Observations and sketches of Farquhar Globe model 
• Farquhar Globe answer sheet 

Individual: 
• Pre-lab exercise sheet 
• Conclusion question 


