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Who am I ?
• 40年近くにわたり　高校で地学担当教員（今は退職）
• この間大阪府教育センター，大学で研究も行う
• 地学教育とりわけ地震や海外の地質などに興味
• 日本と世界の地質サイトを行脚
• 地学教材を開発（地震計，３D震源地図，岩石薄片など）
• Linux上のProgramingと英語を勧める

• 2012年より，特任准教授および非常勤で本学で教養「地球と災害」，専門「固体
地球科学II」担当

• 2017年より，夏～秋の２ヶ月間，タイのサイエンス高校（KVIS）の高３生の地学を
英語で担当（2019年より３年間COVID-19でタイの仕事はお休み）

• 2022年からあらたにタイのサイエンス高校（PCSHS Mukdahan校，Loei校など）
のvisiting teacher（不定期）で現在に至る．





















https://agenda.infn.it/event/9263/contributions/78534/attachments/56764/67013/SIF3.pdf



Principle of Seismometer
 Fixed mass in shaking
 Relative movements under ground shakings
 Pendulum (Vertical / Horizontal)
 Sensor + Amplifier
 →Mechanical (lever)

→Electro-magnetic
→Capacitance 

 Recording system
→Historical: straw and soot paper
   Photo paper/Galvanometer 

→Modern: Computer based 

Shaking in Latin



Omori type mechanical seismograph
(1896) Seismograph museum at 

ERI (Tokyo Univ.)  



Soot paper + straw scriber + 
clock drive



Off course these system are too old 
fashioned!

However old system is completely 
visible and comprehensive! 



Modern seismograph systems at
Matsushiro seismic observatory
(Japan Meteorological Agency)  



To=2π√l/g
    =2.8[sec]

振子の構造

Aluminum plate
Free Period 
= 5-6 [sec]

Cross bar spring



柏原B棟2017



KVIS,Thailand
2017









WWSSN stations

https://link.springer.com/rwe/10.1007/978-90-481-8702-
7_16



Film case Seismometer
1997



A simple bifilar suspension is 
used for the horizontal pendulum.

An aluminum plate covering
 coil is used as  a “dumper”

A magnetic circuit made of 
two L shaped steel plates 
with two columnar 
neodymium magnets forms 
a U-shaped bipolar magnet 
as a whole, also become a 
pendulum's weight. 



Shikoku Off M4.6    2nd Sep. 2015
Recorded by the prototype



Kamchatka M6.4     21th Mar. 2016



Hardware: Solder less
Bread board



Software: Arduino IDE + Processing



Make Your Own Seismograph!

• The recording system
: PC, Raspberry Pi, M5Stack, 

etc.
• So, If you prepare your own made 

pendulum + sensor, you can make your 
own seismograph system.

• Let us show you an example made by 
our student.  



Student’s horizontal 
pendulum



S of Wakayama Pref. M5.4 19th Nov.2015



My New Seismograph
 Horizontal: Pascwitz type (Swing-gate 

pendulum) 
 Vertical: Kirnos type (modified Lacoste 

pendulum)
  



Leaf 
spring Cross 

spring
Pulling 
force

Main 
spring

Mass

Mass

 Long-period pendulum
 Longer period -> 

more oversea earthquakes

Natural period

Period [sec]

Gain



Structure of Electromagnetic sensor

Copper plate 
for Damping



Earthquake: cause and result 

P and S waves

Focus or Hypo-center

Fault

Ground motion 

Earthquake!

Disaster! 

Ground 

Richter scale (Magnitude)

Seismic intensity



自宅の自作地震計
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