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ABSTRACT

A small vertical seismometer whose inertial mass is supported by a leaf spring

has been developed as a replacement for conventional long-period (LP) seis-

mometers. The mechanical sensor has a virtually infinite natural period and is

operated in a force-balance feedback configuration with an overall response

identical to that of a 20-sec LP seismometer. Main considerations in the design

were economic production and efficient shielding against environmental disturbances. The sensor is thermally coupled to the ground and protected from atmospheric pressure variations by a vacuum bell. This allows increasing the useful gain at very long periods by two orders of magnitude compared to a

standard LP seismograph. The instruments resolve ground noise at least from a 0.3- to 300-sec period (typically, from about 0.1 to 3000 sec) and have a dynamic range of 140 dB. Leaf-spring seismometers have been tested since 1976 as part of wideband, LP, and very LP seismographs. Matching horizontal sensors are also available. This paper discusses the design principles and the initial calibration, and presents test results and typical seismograms.
The complete publication is available as a scan in PDF format: LeafSpringSeismometer.pdf. Due to postal delays, the manuscript was printed without authors’ proof corrections in 1982. I have added a few corrections in the scanned version. 

The leaf-spring seismometer became known as the Streckeisen STS1, later STS1-VBB. Its production was discontinued after 1990 when it had been replaced by the symmetric-triaxial STS2. The VBB modification of the STS1 is described in a paper by Wielandt and Steim (1986), a scan of which is also found here. A modernized version of the STS1-VBB is available from Metrozet LLC, Torrance (California) as sensor model M2166-VBB.  – E.W.
