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CONTINUOUS OBSERVATION BY STRAIN SEISMOGRAPHS
AND TILTMETERS OF VARIABLE CAPACITANCE TYPE

By Kazuo O1ke, Makoto Koizumi and Norio Hirano

Synopsis

From the theoretical point of view it is clear that comparably large strain step will remain
at the near field of focal region after the occurrence of an earthquake. To observe this strain
step quantitatively with high reliability, observational instruments must have the mechanical
strength and the high sensitivity for long period waves. It can not be expected for the present
tiltmeters and extensometers to satisfy these conditions, therefore strain seismographs and tiltmeters
of variable capacitance type were developed.

The strain seismographs were setted up at Kamitakara station, and during about one year,
various type fo seismic strain waves have been recorded. They are showed in four photographs
and give some sugestions for the study of focal mechanism. For instance, these observed wave
forms are in good accordance with the theoretical ones calculated from dislocation theory.

The tiltmeters which have been newly designed are constructed from the vertical pendulum
with a short natural period (0.5sec) and the variable capacitance type transducer. Because
of short natural period of the pendulum, the disturbances by the long period surface waves of
distant shocks are negligible. The pendulum is suspended by a leal spring of 60 mm length
and 0.1 mm thickness, therefore the instruments are very strong for the acceleration of short

period seismic waves.
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Fig. 1 Arrangement of the instruments at Kamitakara observation station. S1, S2

and S3 show the transducers of strain seismographs. T1 and T2 are the
tiltmeters. Others are extensometers and tiltmeters of different type.
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Fig. 2 Electric circuit of variable capacitance type transducer and an example

of the variable capacitor in the case of extensometer. OSC. means the
5Mc sine wave oscillator.
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Fig. 3 An example of relation between the displacement and the output voltage.
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Table 1 Direction and sensitivity of horizontal strain seismographs at
Kamitakara station.

Strain Seismograph ‘ Extensometer
Direction —
Component Sensitivity | Component Sensitivity
N45°E S-1 1x10-1/mm E-1 1x10-%/mm
N45°W S-2 1x10-10 ‘ E-2 1%x10-°
NS S-3 1x10-1© ‘ E-3 1x10-9

BIERE S hT0 2 EE O RE CHEI S —ERIB) 18R, BREREL0° LN TI: magnitude 5~6 L
FOBREOMEICONT, F7290°BIA T}k magnitude 7 Ul LSO MBRIC OV TIREKE, FEHEE
LT SHERATE 2EBMELATV S, ThbOREO oM~ OfFEHIE H % Photo. 1~4 TN
T 5,
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1%%wﬂmamﬁﬂﬁmm%f,MTE%;UNSﬁm@&ﬁT%D,?M@lﬁuwwﬁmﬂsaw
oA OMET, NS FHOBSITHB. P BBXY S @ Pulse &REBEHHABICTHESN
T Be FHIO 2 ADTERE, A—HIRICE > - >OMBORE U HHORSELELbDTH 2D, £
w&@&%ﬁiorméc&#é%ﬁ&%m%ﬁ&%&ﬁién,C@ctﬁ&ﬁﬁmbtofmﬁwfm
ZEANEZETEEONEOET PO A TR CE,IDONS.

Photo. 2 3\ EHHE QP T, 1968 8 A10H B XUISRICKE 7 Z OB THY, BEEHE L
@hv&x%mﬁf,L§K265ﬁ—mﬁmﬁﬁ%kﬁbfﬁ&fééoPmm»1@m&ﬁu<%w
B, BEBEELI, METE->EEIBRShTED, DPRORBEBICENDH D EHEEESNSE, 20D
WEICOWT, PROMBSHREERT 5 &, | & OAHEDIEBSLCR->THO R EMHEPDONE, &
7o, ANOBICENA S REBSBEEEORMCRSh, HiC 8 A10HDHBIC OV THELIAODNTNS
75, Tk strain step response ICHNMT AW X TH B, L OBMOLFEAME DO, BrBEoh, BE
MIEFRENBOTAREEBNICE K& FBERLBVLAY, HOWEDOXAVT A ASOTO S0
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Photo. 1  Seismic strain for shallow earthquakes which occurred at the same region. Lower
two traces show very different aspects in both body and surface wave forms, which
means that these two shocks differ in focal mechanism.

Photo.2 Two distant shocks near Celebes Is. region recorded by the same strain scismograph.
Upper: M=7.6, 4=36°, lower: M=7.4, 4=39°.
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Photo.3 Strain step observed after the arrival of the § pulse in the case of a near earthquake.

Photo. 4 A deep earthquake of Ogasawara Is. region.
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Fig. 4 Tilting movements recorded by the three tiltmeters of the same E-W components.
PTE: horizontal pendulum type, T1 and T2: variable capacitance type.

Photo. 5 Record of tiltmeter for a near shock, which was also observed by strain
seismographs and showed in Photo. 3.
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TH D05 RFHSERICER L SROCEENBICThELUb0EEZ N B, COXDRRGEHRD
fodicid, BERFOMETEEEFTICRELTEILE %‘ﬁ';‘bfzﬁ BLEZBND,
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Photo. 6 Distant shocks which occurred at the same focal region. The seismic strain for
them are showed in Photo. 2. Small photographs are the records of the hori-

zontal pendulum type tiltmeter, which show large steps caused by the distur-
bance of long period surface waves.
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