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A Seismic Vibration Analyser and the Recovds
obtained therewith.

By Kyoji SUYEHIRO.
The Barthquake Research Institute

A seismic vibration analyser has been devised by the author with the purposes
in view; firstly, to detect, if any, the prevalent periods of earthquakes in a dis-
trict, and secondly, to study the nature of earthquake vibrations. The analyser

consists of a series of thirteen compound pendulums having different natural pe-

riods arranged side by side,the shortest period being 0.22 and the longest 1.81 sec.; |

they are to work under the principle of selective resonance similar to the reed
frequency-meter. The distance between the centre of gravity and the point of
suspension of the pendulums is made as small as possible in order that under
any seismic motion, unless the period néarly agrees, the pendulums may move
keeping pace with the motion of the frame carrying them. DMoreover, cach
pendulum is provided with a damper to wipe out the frec oscillation which is
apt to make a record illusory.

The damping is so adjusted as far as possible that every style records the co-
periodic vibration with a definitc multiplication, when the amplitude of the
synchronous oscillation attains its terminal value.

In January, 1926, one apparatus was constructed and set at a Laboratory of
the Tokyo Imperial University to record E-W component of earthquake motions
Since then, the records of six earthquakes of the ‘weak” category bave been
obtained, some of them being shown in the annexed Figures. In these Figures
the numbers on the top show the natural periods of the pendulums in second
and the wavy curves their records. With only one exeeption of the earthquake
on April 27th. 1926, which occurred underneath the Tokyo Bay (Fig. 3), the
records of all earthquakes so far recorded have a common feature, irrespective
of their focal distances (Fig. 1 shows the record of an earthquake took place on
April 2nd, 1926 and Fig. 2 that on April 18th, 1926. The former is of a distant
origin and the latter of a very ncar origin).

The nature of the earthquakes revealed by the rccords may be summarized as
follows:—

1. All records excepting that shown in Fig. 3 show clearly the persistence of
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the motion having the period 0.3 sec. and this motion seems to be of harmonic
type. From Fig. 5 which shows the statistical distribution of the different periods
of microtremors at Hongo (the name of the district where the University is
situated) it will be seen that the {requency of occurrence of this period far sur-
passes the others. Therefore, it is very probable that this is one of the natural
periods of the said district.

2. Beside this, more or less conspicuous appearence of the period of 1.4 sec.
or so in all records scems to show the existence of another natural period of the
district. Excepting these two, the other waves seem to be merely an assemblage
ot pulses.

3. The waves of 0.3 sec. in period have a remarkable nature in that they
always appear intermittently during the cource of an carthquake (Figs. 1 and 2).
It seems to suggest that at the focus of an carthquake the failure of the crust does
not generally occur all at once, but proceeds sluggishly from one point to another.

4. With regard to the record of the unusual character (Fig. 3), it shows that
the motion is composed of trains of harmonic motions of different periods.
Curiously cnough in this case the waves having the period of 0.3 sec. appeared

- in a single short train; probably in this time the failure of the crust might have
occurred at a time. It may be inferred therefrom that if the break-down occurs
all at once, it may send out harmonic waves.

Lastly, it may be added that the apparatus records the tremors caused by the
other sources, for instance by a passing heavy truck (Fig. 4), quite differently;
so that the observed prominence of a certain definite period over the others is
undoubtedly not duc to the instrumental incompleteness, but unveils what really

occurs.
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frequency-meter & Z¥kF—TdH D T selective resonance (T X 5 i SEUE ¥ AR
LG 2D Ch by & UINET2 M mEE oM 3 D phiud, 2 &
FRAE 2 L CHEN R TR R L TH 2D Th 2+ F & b IkDM S LD
PR AR ASE T < b & T 33 A—AHEOWREIZ-—05 20
B EL ER2RERGA S ZNERTHERRTIR CTH 55 ZAILERHL DB
Wi 3. VRO E Milne HEASEAEE 517 & Lw BS5HE D R5ER T
B ChoreA 5 WEDFRELIFF I Tt 5.
Prequency-meter @ reed CHIET 2IRIITF & L TRAMICH T REHDOHR L
Compound pendulum AHIATH 5+ WD BiRF 2 1B MIEINE 6N THDT
ZEOAABINE) 3RO L LTH B
. (f5 f] 0.22, 0.30, 0.40, 0.50, 0.60, 0.70, 0.80
0.89, 1.00, 1.20, 1.39, 1.62, 1.81
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S TR BRI B BT TR )
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(1) Milne, Earthquakes (1886) 26 E
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06 0.3 oM ¥ A § 2 BEHORM LY 2 551 HUREBIRER O
ADJECHEY LUy BEA® microtremetor DEESkDAN TERRIEEMD & B3I H L
BOSH L by BHEIBOLE L B TE 5RES R4 & 5 CIHBC R Y
2 REHOMEL DS (HL 0.075 BUT DI DRI TR) EETHARE. Z
NRBHEBICR TN Th2 T 0.3 BRI I DN B FHIEIIL TBIEU IS
w2 LAYy B BEHER 0.3 BoMsARNEo HAENchs T LI
TR acBRINS ..
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WEHSEDEM Y H T 23 B4R X 30 TE 3203 mita, fiLziut 0.3 Bo
DN CREWICEHNL L. AP UL L TR dEESyaT &
iz,

(3) 0.3Fa% THWIT, 1.39-1.62 D 3 DA RUIMICTANED) Th 2
T EXRTAR HALDBEN D P D RMEET DM Ch 2L 2 B Slc A
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Tremor caused by a motor truck.
(Enlarged 2.2 times.)
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