
Science Lecture at PCSHS NST
What is seismograph and
How to use seismograms

Lecture by Yoshio Okamoto

PCSHS NST on 20th Dec. 2022

yossi.okamoto@gmail.com

http://www.yossi-okamoto.net/index_e.html

mailto:Yossi.okamoto@gmail.com
http://www.yossi-okamoto.net/index_e.html


Seismology: studying earthquake

• In Japan, there are many earthquakes; so the study of 
earthquakes kicked off at the end of 19 century in Japan 
by inviting foreign professors.

• Most of them were from Europe, so they did not know 
about earthquakes, but they were very surprised at the 
moving ground at Yokohama or Tokyo within a week’s stay.

• So, some of them established “Japan seismological 
society”.

• This is the first seismological society in the world.       



Principle of Seismometer
⚫ Fixed mass in shaking
⚫ Another movement in an earthquake shaking
⚫ Pendulum (Vertical / Horizontal)
⚫ Sensor + Amplifier
⚫ →Mechanic (lever)

→Electro-magnetic
→Capacitance 

⚫ Recording system
→Old: straw and soot paper

Photo 
paper/Galvanometer 
→New: PC

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)  



Film case Seismometer
1997



My Film case Seismometer 1997 

•Rubber band + magnet

•Magnet + coil

•Aluminum pipe

•OP amp. circuit

•Arduino + PC 

•Arduino IDE + Processing   

•Pendulum
•Sensor
•Damper
•Amplifier
•Recording unit
•Software     



http://www.iris.edu/hq/files/programs/education_and_outreach/aotm/8/Seismograph_Background.pdf

Principle of seismometer



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. 

A simple bifilar suspension is 

used for the horizontal pendulum.



Student’s horizontal pendulum



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

Our student’ seismometer record
Felt  Intensity = 3 (JMA Osaka) 



My New Seismograph
⚫ Horizontal: Pascwitz type (Swing-gate pendulum) 

⚫ Vertical: Kirnos type (modified Lacoste pendulum)

⚫
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⚫ Long-period pendulum

⚫ Longer period -> 

more oversea earthquakes

Natural period

Period [sec]

Gain



Structure of Electromagnetic sensor

Copper plate 
for Damping



PCSHS Loei
Astronomy room



An unknown 
earthquake!

On 11th Dec. 2022
Morning



Why and How 

occur the 1995 

Kobe earthquake?

By SSJ 1996



Left：Kahaku_Web
Right：Osaka kanku observatory Old JMA 59-type 

Seismographs  

until 1995





60mm



P S

S-P time [sec]

D[km] = k  x  T[sec]

K = 8.75 [km/sec]

S-T time

1mm=1sec

Here!

S-T time







Magnitude
• Amplitude

• Distance

M ~ log A + log D

• Richter Scale (original definition)

Wood Anderson Seismometer

C.F.Richter

Torsion Pendulum
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How to use
Nomogram







• Quick look of 

logarithmic scaling 

Multiple or divide

⇒add or subtract

1/10

-1

+1
x4

Application of 

Nomogram



Earthquake: cause and result 

P and S waves

Focus or Hypo-center

Fault

Ground motion (effect) 

Earthquake! (cause)

Ground

Richter scale (Magnitude)

Seismic intensity



What is the Okazaki Quake?



Okazaki Quake





Okazaki & Vardy quake!



Only P-wave









My policy 2nd!
For science education

• I will show you my developed iPhone XII!

• Why I show you this?

• The fundamentals of Science and Technology



My iPhone XII shows
• Complicated nature -> simplified rules 

• Principles, laws etc.  This process is science!

• Simplified rules -> complicated but useful items

• Hi-tech tools -> This process is technology 
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