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Seismometers set up

Calm and rigid/stable place is better

Need an electric power

No wind and machine noises

Easy to maintenance

Check the phase direction of the signal: N-S, E-W, U-D

— to move the pendulum and check the direction of the
signal (the ground motion and the pendulum motion are
exactly opposite!)



Adjustment of pendulums

* Vertical pendulum: only needs the weight balance

* Horizontal pendulum: keep the base horizontally: adjust 3 points of
the bottom

* — One is a fixed pin, two are adjustable screws (see the next slide).
* 1) Whole inclination (about a few degree)

* 2) Transverse balance of two screws (indicate center of the
pendulum direction)



Free period adjustment
Vertical pendulum: about 4 to 5 second
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Seismometers maintenance

Keep setting condition

— Buckling of a pendulum due to gravity or thermal effect

Touch down of vertical pendulum due to the spring aging
Horizontal balance for horizontal pendulums adjusting two screws
— Keep coll at center position

Check the gaps between coil and magnets: sometimes they touched
and wrong record is made

Data back up to outside (USB memory and send via Google Drive)
If the PC has some trouble — reboot the system



Structure of Electromagnetic sensor

induced voltage doubled!

Check the magnet polarity

"?own.g And the gaps between coill
direction .
: And magnets— see next slide

Aluminum or -~ Caution: neodymium magnet

copper cover '
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— Adjust slightly to move
magnets




Sensor Tuning (see videos) |+

Gap adjustment by moving magnet holder
(important!)

* Horizontal
* https://youtu.be/lgsGfkgxz8l

* Vertical

https://www.youtube.com/shorts/ZfJIrWQ7AOE
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Amplifier gain adjustment 2 or 3 is better
It depends on noise level at the observation site

Zero Level tuni
If you want tg change the signal line position
On the PC display

- OP0O7 amp ofiset tuning VR

\Usually no neked_to adjustment

e ——

Usually no need to adjustment

ALL 3 channels use same circuit pattern

And select any channels to use your choice
We colored signal lines; 1ch: water blue

2ch: green 3ch purple in my Processing code

Arduino Uno or compatible
If compatible use, you need to install
CH340 driver on PC




Softwa res

File Edit Sketch Debug Tools Help

K Preferences = pod

Sketchbook folder  C\Users\Owner\Documents\Processing

Arduino IDE: serial port (com number)

. Sketch name Classic (sketch_220809a) v
scope 3ch display 3ch v

Processing: increase Max memory (4 - 8G)

// Example 19-8: Reading from serial port or Interface and Fonts
I dified by Yoshio Okamoto 22th Mowv.2013, .
O RIS AR Rt & Editor and Console font: | Source Code Pro e
dmport processing.serial.x; : ; .
O ANB ch1] Arduino 1.8.19 _ O ¥ Editor font size: | 12 ~ | Console font size: | 12 e
3 . E Serial port; // The serial port object
File Edit Sketch Tools Help Interface scale: [¥] Automatic | 100%
Auto Format Ctrl+T Printiiriter output; . . i
g Disable HIDPI Scaling
rchive C
AMB_ch Fix Encoding & Reload Language: English v Enable complex text input
/f for Arduin Manage Libraries... Ctrl+Shift+ 2 :
int pin = 07 : ! : Coding
i D Serial Monitor Ctrl+Shift+M 1
int val = 0; T Ctrl+ShiftsL ﬂca-. x[] = { 0,0,0,0,0,0 }; Continuously check for errors Show warnings
fleat y[] = { 0,0,0,0,0,0 };
void setup() - o : int base[] = { -400, -400, -480, -458, -450, Code completion with Ctrl-space Suggest import statements
Serial beus WiFi101 / WiFiNINA Firmware Updater Hint base[] = { @, 0, 0 }:
s ! - float px[] = { ©,0,0,0,08,08 }; Running
void loop{) | poadtERinoitio : fleat py[] = { 9,0,0,0,0,0 };
bvte bu Port: "COM3" b Sirial ports int datal] = { 0,0,0,0,0,0 }; Run sketches on display | 1
b i data_1[];
val = _ 3
GetBoaniinio LE data_2[]; Background color when Presenting:
P data_3[];
e LlbL S s = 8; Increase maximum available memdry to |4|:256
Burn Bootloader m = 03
T [+/] Allow update checking (see FAQ for i
Keep sketch name and main tab in sync

Automatically associate .pde files with Processing

rocessing Is not ru

Cancel

Arduing Un



PC trouble

* No use power shut down or set free from sleep mode
* If some trouble, Reset PC and restart again.

* CH340 driver install (only at the beginning)

* 1) Arduino IDE: XXXXX3ch.ino — checking serial port

* 2) Processing: XX seis.pde (before running, set the
following memory set up)

* To set a large memory area 4G to 8G < preference
menu



Use as a teaching tool

* Explain the whole mechanism of seismograph system

* Sensor + Pendulum + Recording system

* Difference between Horizontal pendulum and Vertical pendulum
* What is a free period of pendulum?

* And the relation between ground motion and pendulum motion
* How to record foreign earthquakes clearly?

* What place is suitable for seismic observation?

* Make your own seismograms for classroom exercises!
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