Adjusting a leaf-spring seismometer    August 2005  E.W.

Conditions for a vertical sensor (priority depending on the application):

· The mass must be balanced, i.e. in equilibrium with the spring force

· The axis of sensitivity must be vertical (equivalent: the center of gravity must be in a horizontal plane with the hinges)

· The free period must have the desired value (it is virtually infinite in Streckeisen seismometers)

· The free period should be constant (independent of the mass position)

· The base plate should be horizontal when the above conditions are met, so that the sensor can later be levelled with a bubble level

Adjustments: work out a logical order of these adjustments for yourself – adjustments that change only one property are made last! The pendulum must be rebalanced after each adjustment.

· Adding or removing parts of the mass ( will establish equilibrium, but may change period and sensitive axis

· Adjusting a horizontal slug screw, or moving parts of the mass horizon-tally ( affects only the equilibrium

· Adjusting a vertical slug screw ( will change sensitive axis and period

· Adjusting the zero position of the displacement transducer ( will change the sensitive axis and nothing else. This is the only adjustment changing the position of the pendulum against the frame (may not be desirable).

· Adjusting the length of the spring, or the position of a spring clamp ( will change equilibrium, period, linearity (constancy of the period)

· Adjusting a spring clamp in two directions, or in one (suitable) direction when the spring length is also adjusted ( will change equilibrium, and independently adjust period and linearity. Consult the LEAFSPRING or LEAFPART program for directions.

· Tilting the whole instrument ( changes axis, period, baseplate.

Determining the sensitive axis: 

You must use force feedback to keep the pendulum in a fixed position with respect to the frame. Observe the feedback current as a function of tilt in two directions. The tilt position where the current has an extremum defines the vertical position of the sensitive axis. In order to make this position coincide with the horizontal position of the base plate or of any other reference surface, you must change the center of gravity with respect to the frame. This can be done either with a vertical slug screw or by changing the zero position of the displacement transducer.

