How to construct The Cavendish?

Here is a list of the needed material:

Balsa wood planks ,   0.5cm, 1.5cm and 2.5cm thickness
Foam board or StyroDur or Styrofoam
Copper cube 2cm³,  or Cylinder height 3cm radius 1.5
Copper plate 2cm x 17cm x 1.2mm (thickness)
Copper foil 0.01mm
Copper sheet 0.1mm
Small mirror  = 3cm x 1.5cm
Laser
Wood Glue
Super Glue
Scalper/Small Saw (to cut the balsa wood)
Tungsten wire 50 micrometers (100 micrometers will also work)
A cube or sphere 3cm to 10cm in side length\radius made out of a dense material 
A guitar tuning mechanism

Constructing the balsa box

Cut the balsa 0.5cm thick into the following rectangles:

2x      10cm x 6cm
1x       24cm x 10cm
1x       20cm x 4cm
2x      3.5cm x 4cm
2x      4cm x 4cm
2x      7cm x 4cm
(2x       3.5cmx3cm)

from balsa 1.5cm thick;

1x     50cm x 10cm
4x    10cm x 1.5cm

And from 2.5cm thick

2x   40cm x 2.5cm





1.   Now glue the 0.5cm thick as follows:
[image: ]



2. Next glue the copper foil (0.01mm) to the box (as shown in fig 2.).
Then glue the 2x  (3.5cmx3cm)   and the 4x    (10cm x 1.5cm) (again, as shown in fig2.)


  [image: ]                                                                                     




3. glue the (50cm x 10cm) to the back of the box, make a styrofoam and balsa  “wall” to cover the box (fig 3.)
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1. Glue the      2x  (40cm x 2.5cm) to the (50cm x 10cm) and add more styrofoam + copper sheet (0.1mm)  protection, and cut a hole in the “wall” (for the laser to pass)   (fig 4.)
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Constructing the copper torsion balance

It is difficult to find the copper parts. 

For the cubes :  one can buy copper cylinders (rods) ( r = 3cm ) and get a metal worker to “press” them into cubes (that’s what we did)

For the copper rectangle:  ( 2cm x 17cm x 1.2mm) :  Hollow copper tubes are of thickness 1mm to 2mm. One can buy them and “flatten them out” to get the rectangle (that’s also what we did).

When you get these parts : 
Glue the copper cubes (with a very strong glue)  onto the ends of the rectangle.  Then glue a small mirror onto the middle of the rectangle. Onto the rectangle you need to attach or glue a small “hook”. (see fig5.)

Note: You can also weld the copper cubes (that’s what we did, more precisely a goldsmith did it for us).
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The wire suspension mechanism
 
In order to control the height of the balance precisely , a guitar tuning mechanism is used. A wire coiled onto the guitar tuning and tied onto the little hook on the  balance (very difficult to do , given the thickness is 1/20th of a millimeter).
By turning the pegs we adjust the position precisely , the balance needs to float just at the right height in the balsa box.
 
This mechanism needs to be above the box - this can be accomplished in many ways, but since our experiment was designed to be moved anywhere, we constructed a wooden frame that surrounds the balsa box. 

Inside the frame , on both sides,  we drilled evenly spaced holes (each 5cm). 
Onto these holes we can attach a plank with the guitar mechanism drilled in (on the plank). This way we can control the height of the wire precisely.
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