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Who am I?
⚫ Earth science high school teacher at Osaka for 40 years

⚫ Study at a teacher training center and a university

⚫ Associate professor and part-time lecturer of 

Osaka-Kyoiku University since 2012 (this year retired)

⚫ Earth Science visiting teacher at KVIS since 2017,

at PCSHS Mukdahan in 2019, Loei and NST in 2022)

⚫ Seismology and geology are my major

⚫ Development of teaching tools is my life work

⚫ School seismograph system (at KVIS and PCSHS Mukdahan,

Loei, NST)

⚫ 3D seismicity map, tsunami simulation, M5Stack gadgets etc.

⚫ Polarized microscope unit, Thin-section making

⚫ Linux programming (awk, C, Processing, Python, Arudino IDE etc.)



Principle of Seismometer
⚫ Fixed mass in shaking

⚫ Other 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



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









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

Time mark = 1 sec (100Hz sampling)



Kamchatka M6.4     21th Mar. 2016



Hardware: Solder less

Bread board



Software: Arduino IDE + Processing



Make Your Own Seismograph!

• The recording system

(hardware+software) is already 

developed.

• So, If you prepare your own made 

pendulum + sensor, you can make 

your own seismograph.

• Let us show you an example made 

by our student.



Student’s horizontal 

pendulum



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



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

⚫ Vertical: Kirnos type (modified Lacoste type)

⚫
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Structure of Electromagnetic sensor

Copper plate 
for Damping



Earthquake: cause and result 

P and S waves

Focus or Hypo-center

Fault

Ground motion 

Earthquake!

Ground

Richter scale (Magnitude)

Seismic intensity



Hypo-Center Determination
• S-P time (old style)

D = k x t       Omori’s formula

D: distance of EQ [km]    

k: Omori constant (8-9 [km/sec])

t: S-P time [sec]

• P arrival times (modern style, development of crystal 
clock)

• Other methods (from seismic intensity, old 
documents etc.)

Fusakichi Omori



Left：Kahaku_Web
Right：Osaka kanku observatory





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



Just 10cm





Magnitude• Amplitude

• Distance

M ~ log A + log D

• Richter Scale (original definition)

Wood Anderson Seismometer

C.F.Richter

Torsion Pendulum



B.Gutenberg



図３
彦根
(滋賀県)
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i) Horizontal Comp. MAX 

Amp. 

In [mm]

ii) Synthesize two Comps. 



NS MAX

A    = NS     /2NS MAX

EWMAX

A    = EW     /2EW MAX

A EW

A NS
A Horizontal

𝐴

= 𝐴𝑁𝑆
2 + 𝐴𝐸𝑤

2



How to use

Nomogram





• Quick look of 

logarithmic scaling 

Multiple or divide

⇒add or subtract

1/10

-1

+1
x4

Application 
of 

Nomogram





• Quick look of 

logarithmic scaling 

Multiple or divide

⇒add or subtract

1/10
-1

+1
x4

Application of 
Nomogram
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