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Fig. 2. A sample of the records registered by the primary prototype recorder, LTR-1.
The trace pitch of the record is 1.8 mm, and the paper speed is 8 mmy/sec.. The record
of 3 hours is shown on the sheet. Total continuous duration of the recording is 30 days.
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Fig. 4. A sample of the records registered by the secondary prototype recorder, LTR-2.
The trace pitch of the record is 2mm, and the paper speed is 4 mm/sec.. Duration of
the record shown is 140 minutes, and total continuous duration of the recording is 14
days. Three signals are registered in the record, which are telemetered by radio to the
institute in Hongo, Tokyo, from Kiyosumi (KYS), Tsukuba (TSK), and Dodaira (DDR)
stations. Trigger signal for changing the trace pitch in case of big earthquakes was
not given at the time of these records.
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3. Development of Long-term Ink-writing Recorder.

By Setumi MIYAMURA and Hideteru MATUMOTO,

Earthquake Research Institute.

It is necessary to develop convenient instruments which can offer useful informations to
'seismologists without increasing the burdon of the station keepers and seismogram inter-
‘preters, in order to deploy high quality seismolographic net-work in local as well as in global
-scale. One of the important developments to meet the above requirements is to construct a
long-term recorder to place at remote place where very low ground noise level is expected,
‘but, on the contrary, we have to encounter difficulties to find local station keeper to entrust
‘frequent visit to the recorder. For this purpose, long-term recording magnetic tape recorder
‘has been developep by several authors.

However, considering the troublesome procedure of reproducing the necessary seismo-
grams, they cannot be considered practical instruments applicable to the routine seismo-
‘logical observations.

Of course, the chart drive recorder can continuously operate for very long term, when
‘the loaded recording paper is fairly long, and thus the recorder seems to meet the requifre-
‘ment for the long-term operation.

However, the volume of the recorded papers are enormous when the recording is done
with ordinary paper speed used for local earthquake observation, say 2-4 mm/sec.

Thus, the recorder seems inappropriate to be adopted for the routine observation, because
-of the economical reason and the practical problems of storage and reference.

In order to develop the usefull equipment to meet the requirement, the authors utilized
the principle of the helical recorder, and succeeded to remove the defects of the'recorders
-mentioned above.
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The recorder which is constructed by the authors, consists of two parts.

One part of the recorder is the helical recording system, and the other is automatic
paper change system.

The recording paper is mounted inside the recording drum and rolled around the drum,
pull out through the slit on the circumference of the drum.

The first prototype of the Long-term Ink-writing Recorder, LTR-1 was constructed in
1967-68 and the second one, LTR-2, in 1969-70, whose outer appearances and the examples
of their records are shown in Fig. 1-4. .

The total length of the recording paper roll is 100 m, and the paper is cut-off into 160
sheets by the automatic paper change system after the completion of the recording on one
sheet around the drum.

Loading interval of therecording paper roll or the total continuons duration of recording
is 2 weeks for the standard condition of LTR-2, i.e., for 3 component, 2 mm trace pitch and
4mm/sec. paper speed. It is varied by the change of the operating conditions. Number of
recording components can be changed from 3 standard case to 1 component easily.

Changing of the trace pitch is possible by trigger signal, in case of large earthquake, in
order to disentangle the seismogram traces.

Usefullness of the recorders had been demonstrated by the continuous operation during
last two years at the Dodaira Micro-earthquake Observatory, of E.R. L



