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Fig. 1. Development plan for long and ultra long period seismographs.
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Fig. 2. Circuit diagram of D.C. amplifier with negative feed back loop.
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Fig. 9. Comparison of seismogram of New Britain earthquake, Nov.
18, 1964 obtained by our long-period seismograph (lower trace 4)
with those by Press-Ewing seismograph, To=15sec, Tg=90sec.
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Fig. 11. Later part of Ceram Sea earthquake seismogram of Jan. 24, 1965 written by
ultra long-period seismograph shown in Fig. 6 B. M=6.6; h=6km.
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28. A Pen-Writing Long-Period Seismograph
Part 3.

By Masaru TSUJIURA,
Earthquake Research Institute.

New seismographs by a visible recording device have been developed which permits
wide adjustment of the response characteristics to ultra long-period as shown in Fig. 1. In
this paper, we report on the seismographs designed as No. 3 in Fig. 1.

The seismographs are; 1) long-period seismograph with double RC integrating network
having transfer characteristic equivalent to a long-period galvanometer; 2) ultra long-period
seismograph with single RC integrating network and triple RC integrating network con-
nected in series through the DC amplifier.

The period of pendulum for the former seismograph is 30 seconds. The mechanical
part of seismograph is almost the same as for the seismograph No 2% reported in 1962.
The output voltage of moving coil type (velocity) transducer is fed into a low pass filter
to reject 50 c/s and goes to a DC amplifier as shown in Fig. 2. The gain of amplifier is
500. Maximum peak output is 2 volts. Noise level of input is 0.2 micro volt when the
input impedance is 4 ko. The output of DC amplifier is fed into a double integrating RC
network which has the transfer characteristic nearly identical to a 90 sec galvanometer.

The visible recorder is of an automatic balanced type by the use of servo-motor. The
sensitivity of recorder is 20 mm per 0.001 volt and the maximum amplitude is +100 mm.

The maximum magnification of the long-period seismograph is approximately 3,000 at
a period of 30 sec. The response curve covers the period range 10 to 100 sec.

The ultra long-period seismograph developed for recording very long period seismic
waves is presented. In order to record clearly the mantle Rayleigh waves and G waves,
it is better that the peljiod response of the seismograph has a characteristic function for
sharply cutting off the short period waves (<30 sec) than a flat response for a wide range.

Fig. 6 shows this seismograph in a schematic form. The period of pendulum is 60
seconds. The output voltage of the moving coil type transducer is fed to the RC integrat-
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ing network having time constants of 3 sec, which precede the amplifier to prevent
saturation caused by the large-amplitude shorter-period waves and microseisms. The out-
put of the DC amplifier is fed to triple integrating networks having time constants of 10,
40, and 80 sec. The output of thé network goes to a recording amplifier which has an
input resistance of 1 megohm. The reason for separating networks is that, if all the net-
works precede the amplifier, the signal will be attenuated by the series resistance in these
networks and the signal to noise ratio will become poor. The maximum magnification of
the ultra long-period seismograph is appoximately 1,500 at a period of 80 sec. The response
curve covers a period range 30 to 300 sec.

The seismographs were constructed in October 1964, and have been operated at Tsu-
kuba seismological station at a distance of 65 km. from Tokyo.

A typical record of a long-period seismograph is shown in Fig. 9, where the upper
traces 1, 2 and 3 are the records of Préss-Ewing seismograph (To=15 sec. Tg=90 sec)
and the lower trace is that of our seismograph.

Fig. 11 shows an example of records of our ultra long- period seismograph. The tran-
sient nature of G waves is clearly evident and the fact that the amplitude of G; is larger
than that of G, wave at a period of about 100 sec. is noteworthy, and it may give some
information about the source mechanism of the earthquake.

Fig. 12 shows a part of the G wave and Rayleigh wave trains from the Aleutian earth-

quake of Feburary 4, 1965.




