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Fig. 1: Angular oscillation apparatus 02415-88 
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1 SAFETY INSTRUCTIONS 

 

 

Caution! 

 

 

• Read the operating instructions thoroughly and com-
pletely prior to using this instrument. This is important 
for your own protection and for avoiding damage to the 
unit. 

• Do not start up this instrument should there be visible 
signs of damage to it. 

• Only use the instrument for the purpose for which it is 
intended. 

2 PURPOSE AND CHARACTERISTICS 

The angular oscillation apparatus allows the relationship be-
tween mass distribution and moment of inertia to be exam-
ined, and also the moments of inertia of various model bod-
ies set in angular oscillation on a rotation axis to be quantita-
tively determined from the duration of oscillation of the bod-
ies. Steiner’s principle can be verified using bodies whose 
centre of gravity does not lie on the rotation axis. 

3 DESCRIPTION AND MODE OF ACTION 

Figure 1 shows the individual parts of the angular oscillation 
apparatus. Descriptions of them are given below. The vari-
ous bodies have either a fixed pin or a pin which can be held 
at different positions for attaching them to the rotation axle. 
Markings on the symmetrical round bodies simplifies the ob-
servation of the rotating oscillation.  
 
1 Rotation axle 
The axle is held in a pivot in a U-shaped frame and is fixed to 
the frame by a spiral spring. On one side, the axle protrudes 
out of the frame and has a flange with a tensioning screw. 
The rigid shaft on the opposite side of the frame serves to 
hold the rotation axle. When the rotation axle (or a body 
which is firmly connected to it) is displaced from its position 

of rest by an angle  , the spiral spring will oppose the dis-
placement and generate a torsional moment M, the size of 
which increases with the angle of displacement. The torsion-
al moment is proportional to the displacement angle for dis-

placements of up to 180°. The quotient of M/ = D* is called 
the angular coefficient.  
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2 Rod with movable masses 
The rod (60 cm long) is fitted through the transverse hole in 
the bolt supplied and attached to the rotation axle with the 
pin of this bolt. The two equal masses on the rod can be 
moved apart as required and be fixed in position with fas-
tening screws. 
 
3 Sphere 
Styrofoam body with uniform mass distribution, diameter ap-
prox. 14 cm, mass approx. 760 g. 
 
4 Disk 
Styrofoam body with uniform mass distribution, diameter ap-
prox. 22 cm, mass approx. 300 g. 
 
5 Hollow and solid cylinders 
Cylindrical bodies which have the same mass (approx. 380 
g) and the same outer dimensions (diameter and height each 
10 cm), but different mass distributions. The solid (styrofoam) 
cylinder has a uniform mass distribution but that of the hollow 
cylinder is non-uniform, the mass being practically only in the 
4 mm thick walls (the front part with the attachment pin has a 
relatively small mass and inertia). 
 
6 Disk with diametrical holes 
Metal disk (diameter 30 cm). The attachment pin can be fit-
ted into any one of the diametrical holes (which are 3 cm 
apart), so that the disk can be either centrally or eccentrically 
attached to the rotation axle., i.e. the rotation axle can be 
displaced from the centre of gravity. 

4 HANDLING 

4.1 General usage 
To set up the rotation axis, fit it with its rod firmly held in a 
tripod or support base PASS (with an exactly vertical rotation 
axis there is no disturbing influence of the force of gravity on 
bodies whose centre of gravity is eccentric to the rotation ax-
is). Fit the body to be used in the experiment firmly onto the 
rotation axis and mark its position of rest with a support rod 
in a barrel base. 
The angular coefficient for the spiral spring need not be 
known for qualitative or comparative experiments but must 
be known when moments of inertia are to be determined. 

 
 
4.2 Determination of the angular coefficient D* 
Fit the rod 2 (without the two masses) to the rotation axis at 
its centre of gravity. Fit a spring balance 1 N to the rod at a 
distance r from the rotation axis and displace the rod at an 

angle  from its position of rest. Measure the force F which is 
acting tangentially to the rod (see Fig. 3). The torsional mo-

ment M is proportional to the displacement angle  for dis-
placements of up to 180o, and the following is valid: 

 
Measurement example: 

Displacement angle  = 180 ° =  rad 
Force F = 0.40 N 
Radius r = 20 cm 
From this we can calculate the angular coefficient 
 

 
 
We recommend that you mark the value you determine on 
the rotation axis. 

5 SCOPE OF DELIVERY 

Rotation axle 02415-01 
Sphere 02415-02 
Disk 02415-03 
Hollow cylinder 02415-04 
Solid cylinder 02415-05 
Rod with movable masses 02415-06 
Disk with diametrical holes 02415-07 

6 EXPERIMENTS 

Moments of inertia and torsional vibrations P2133167 

7 WARRANTY 

We give a warranty of 24 months for units that are supplied 
by us inside the EU, and a warranty of 12 months outside the 
EU. The following is excluded from the warranty: damage 
that is due to non-compliance with the operating instructions, 
improper use, or natural wear. 

The manufacturer can only be held liable for the function and 
safety-relevant properties of the unit, if the maintenance, ser-
vice, and modifications of the unit are performed by the man-
ufacturer or by an institution that is expressly authorised by 
the manufacturer. 

8 DISPOSAL 

The packaging mainly consists of environmentally-friendly 
materials that should be returned to the local recycling sta-
tions. 

 

Do not dispose of this product with normal 
household waste.  

If this unit needs to be disposed of, please 
return it to the address that is stated below 
for proper disposal. 
 

 

PHYWE Systeme GmbH & Co. KG 
Customer Service 
Robert-Bosch-Breite 10 
37079 Göttingen 
Germany 
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