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ABSTRACT

The objective of this research is for finding out the quality of electronics service manual
of earthquake detector of Meteorological Department. By assuming the quality estimating value
in average of the above mentioned manual is increased at least 3.50.

The people in this research are technician and engineer who work for Meteorological
Department. The number of people who are researched under this research is 15 persons.

The electronics service manual of earthquake detector of Meteorological Department is
created by using Macromedia flash and published in a CD-Rom. A main menu consists of
Meteorological Department history and basic knowledge of earthquake which include with clause
of earthquake, max. earth accelerating, earthquake source, earthquake detecting and detector,
earthquake statistic, loss factor, prevention and rescue system management and basic theory of
earthquake detector. Its theory consists of structure of earthquake detector and details of each type
and structure of earthquake detectors. After that it would be presented to teacher and co-teacher to
review and revise. Then it would be presented to professional in content and media to complete it.
The 15 technicians and engineers in Meteorological Department are researched by the quality
estimating procedure for finding out average and standard deviating value. The research result of

this research is satisfy as the average quality estimating value is 4.57 and standard deviating value

is 0.43.
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Calibration Coil : ~100 Ohms

Output Coil :~ 5708 Ohms

Critical Damping Resistance : ~ 6000 Ohms
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G,  MWwde Gy xR, /AR, + R)

G, MUY Unattenuted Seismometer Output

G, LK Open Circuit Generator Constant in Volts/Meter/Second
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Rc MDA Coil Resistant, Ohms
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3. ATIVABUAIINGIVBA Calibration Pulse ABINAMUFWITURNIU (VUIAYDS
. . = 4 [ Y 9 q’: = L4
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2.3.3 MavenadyaIa! (Amplifier /Filter , AF-3)

ot (4 LY
31 2.19 gilns el mnueredaga

AUTVTARWISN WD AF-3A

Output impedance : 100 kilohm , differential

Amplifier Gain :500. (54 dB)

High Pass Corner Frequency (-3dB) : 0.02 Hz (other frequencies availabie)
High Pass Roll-Off Slope : 6 or 12 dB./oct (specify on order)
Low Pass Corner Frequency (-3dB) 11,3, 5o0r 10 Hz (specify on order)
Low Pass Roll-Off Slope 16,12 or 18 dB./oct (specify on order)

Noise Referred to the input (5,000 ohm source , 0.02 to 20 Hz) : IILV. P-p

Supply Voltage Required :£12V.DC.(10-14V.DC.)
Supply Current : 3 mA nominal
Minimum Load : 10,000 ohms.

r4aodhli+12v
3 aodnn-12v
U1 6 A9 Ground

41 8 (a1 5 15U Input

¥ 113 Output
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KANMIMNTUYBIIIDIVLY AF-3A

T 1] 9 d‘

ar 1 . < o .
dauNn Seismometer udgyanalugdvesnszua Ifhgnderindud pin

2 e [~ a < 4 ° - ] [ {
8 uaz Pin 5 ¥9A0nU IC (AR 1) 1Hu1995 le-Bufiuaud oy i luldduana i di

L]

= ar d’ =y '; 1
dhangapdoll 1c (ar-24) dursesvoedyanaiidnidfvunaiva@u Svua 500 wh

14 . *
(54dB) gilnsaldaud C5 Ha31 7 484 IC (AR 2B) 15f12995 High Pass Filter tffunsesfivimihil

3 1] é 1 13 Q’I’ 1]
nseennud gl 1R Faluaseses Idanudfiqandt 0.02 Bz w14 gUnsaldaud R 18

Y

s 3 < 44 & 0 Y d4 v ¥
w97 B iunsesnssannuddigsseiindinesuldanudd il Tasuinee1d
[ ) ¥ (K]
ANNUDN 5 Hz (udasitmuasu anla 1,3, 5, 10 Hz) dariundnudfimuisesveisues
P 1l <
AF-3A '18R9z0g# 0.02 Hz 64 5 Hz
. } 4 ¥ 1 4 3 v
91109958 uToudI B fud A dhdeiu @3 chuda A Tigeudedu) seildld
Tyg1uenh Pin 1 920803 IMs V1M 500 11 (54 dB) sazauddrildangs
9OYNITNIN 0.02 Hz -5Hz
19 A q’: @ o’: s o 3 [y o’: Y 9 [ n’ll o 3
uAMeNYI D AuTs E Whmiduilazda ¢ Aud A 1dhdaefiu (92 B fuda A
¥ Y 1 Y [-3 (-] H Qs Q' J L) 1
ligeudedu) sz ld 1C (AR-2D) Awmthiveodyarouiudusindy 500 o (54dB)

*
ety L)

a1l 31622 i (90 dB) uazaARdri IRATIgAIEBYsEM 19 0.02 Hz -5Hz

2.3.4 mﬂffuﬁnnﬁuuduﬁu“lm (Direct Writing Recorder, VR-2)

d' o R & T a
30N 220 matiudinaduuruaylng
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AUANVARWIZYDIVR-2

@ &K 4 9 o 2 9 q’: =)
R ERIATA T : usoveuiy lanasaal Tunin ldnaiunin
uasNULA NS U
szozaniunn : VR-1 Tunn'1& 24 $21u9

v ’
: VR-2 dnsoidentiunn lasaus 12 92109 89 8 Ju

Mseevestinm : % 50 M. (s dsuuasld)

Frequency Response : 20 Hz at 100 mm. Double amplitude

Controls : Gain, pen position, time mark amplitude, stylus heat
control (VR-2)

YHIANTEATH :30 cm. x 90 cm

szuyIndh :£12 V.DC.

AemaiRT e atudfina i

drfudinafuuriudnln i dyaanduniuiy ez Soundey
I udhundsnunaudaiuiinasnszarmiiuiin (30 x90 cm) Tavi motor whnthiinay drum
wevlinszamiufinndeufitazil Lead Screw drive motor Sndntmihiivyuthnaly
auunuindud enssmsidszumhnnundeu lmavnifegadszaedae latens Iidu
Tufinfuiu nszaytiuiin 1 udu ssmunsoduiinusudnlnalddssune 24 $21ue
wioaruinududnlng Model  VR2  mmnsedSuudsldianissuiinld 12 $2Tua,
24§94, 48 $2 104 1oz 198 2 Twe 8 Fu) pszatiuinaiusaiinsiiunn1d 2 uuy fie
HUUNTZAIYEISUAT Laznszamuuy lsauSou (RN VR-2)

Position r'flu Variable Resistance (10 K, 10 58Y) ‘U‘l"ﬁ 2 U84 Position Lﬂuﬁiﬂ‘}'ﬁ
usedn i I feauudnds uanie Iauudade 1U# 1995 Pen motor assembly 9271117
Thnnuboaunlumedenieun 1damnsJiuues Position 14

Time mark n:juVariabIe Resistance UUYTrim POT. 1 500 K “Aﬁwi'ﬂﬂi' DU Position
Taofivifi 2 9 84 R, (time mark) oo contact Y84 fime mark relay Fuiiunalfinans
divaun18milou Position udszyaUAmIEIZOMT] Relay @,ﬂwhifu

Pen Motor Assembly

Org (dd) de'lW +12v

Violet (F129) o'Wl -12 v

White / Shield (§912/%a7) #® Ground

Blk (A1) ABfY Position

Red (Funs) aonudaanaiinien AF-3
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MY 191UV Pen Motor Assembly
IC # PA 741 iwmiiiduasesvowaadu (OP-AMP) v TR#2N4922 ag
TR#2N4919 W19 Galvo Coil Iindsud
. o ¥ A 4 ar 19 Yt . P
Damping Pot. 111U Feed Back me‘lm’mqumgﬂpm"lﬂwuma (Damping) ¥NFY
[~/ o Y] 1 [ a 9 P=3 9 s o &
31'1.'1!ﬂ'31.|‘31]1m€ﬂ1514u'Nﬂ'J'llJlﬁﬂ‘UENﬂ‘liﬁﬁﬂiﬁﬂﬂﬂﬁ']lrﬁﬂ@.vlﬂﬂ'lﬂg‘l_lﬁﬂluﬂﬁmﬁuﬂﬂnﬁ'l

(Time mark)

2.3.5 MATgyauaeUREVHIND (True Time Gps)

31 2.21 RN aeUINYYNIAT (True Time Gps)

AAUTNTAANIZNY

ﬂ a o ¥ A 9 a ¥ -

Wuwrwaunudaasnssuiviminnlumsgsuiisararld lduiasgufs
Tumna vimihiidedoya (il Falnauaz24 $2Tue) ansaldauduiniesionsieda

1 ) 1 o 1] é o £a ~ Q’: 1
urin@n v s8uY Analog 14 Tavlidesfinisdfuuss Fnsuggiivninnaadaldaueglu

agiiu
- Power Input 9-18 VDC 25W
- Antenna L1 GPS, 40 dB gain. RG-59/U cable, 50 *(15 m)
- Timing accuracy UTC/USNO <40 ns rms (150 ns peak), with Selective
Availability (SA)

and tracking 8 satellites
- Position accuracy Latitude, longitude, and altitude within 10 meters
referenced to WGS84, after completion of 24-

hour position averaging,

Receiver input 1575 MHz L1 C/A code

- Time output 60 pps

Slow Code output Pulse Widths On the Minute, On the Hour, On the Day
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- Alphanumeric display View initialization parameters, time of year, and
front panel alarm/status messages on the 2-line,
32-character LCD.

- Keypad 0 -9; up, down, left, and right arrows, cler,
function/enter, time, status, position

- anpazmMsldau fludasuisunafuamaiion
TNTAIIDNIRIFIY

3 v
i1 O/P 60 Hz 520M9A I LNMUNSImua

24 msaammuﬁ’wuﬂﬂmﬂsu

2.4.1 gailszasnveatiiom
4 1 ad a o { o o
2.4.1.1 wie T ldqiedidnnseiindlanuiifoaduma Tulad ndnms
o @ 3 4 adg a d o s A &
audnume uazontszneue q melugiiedidnnsedndnstigesnyissuuniesile
a3 innauLHLAY T nsugaionIngIsTUY SPS-1 {1 VR-2
g ' ad a d ° a 4
24.1.2 welidldglediannseindmuisarhdoyalidlumsTinaed uas
o ¥ 1AM ag a J o (Y A o 4 1 a
ud lvilymineadugledidnnseiadmsihgesnussuuniowmsnianduuwiuiulng

ATNRAHININGT 53UV SPS-1 §U VR-2

2.4.2 msesnuuunannllsunsy

14 ad <

o A o o 3 Y ar 9 o a
Tumsesnuuuiannldsunsuieigieddnnseiindiiu 4350 1dimaui lums

<

3 [ 8 o 9 0 Ao
poNLUUNANTEUUIUYeY Uszasn dszdlananTwazanzu Mduuuanslumsiiise
o &
¢iail

2.4.2.1 MsnmUAlyMussEuBIUIAY
b4
Huduasuvesmssmuaveuvavosilym aunguesilaym uasiumn
i o o [ o
nsudfym iedmuaiagussass vsumavesmaiann Tusunsy
2422 M5ARTIEHITUY
o’: a o1 { o 3 ] ¥
duduseudinszdn Tsunsufivanniulmidzdssnendases 1stha
ianuinerdesivdela smuagiuvuaisyiauvesTsunsuie v ldeded

Uszaninn
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2.42.3 MIBONUUUTSUY
n’: i o o o a d @ o o
x‘i‘lu*u‘umauﬁmwaammﬂmmﬂswm:wumﬂmgﬂuwmswmwm
Tdsunsy wu maeenuuugudeye gluuumthse mstufindeya msuanwwadeya uns
miswaudeya
2.42.4 msnmuldsunsy
0’; o 4' 9 1A ltg
WuduaeunsiannTlsunsuionregiio lmidum
2.42.5 MINATOUISUY
v
WHudunsuvssmsnagouszuuseumsth iy iFnusse TnonSouiiey
v It 9 ar v daa 9 P 9 ° 0’:
Hadnsn laninlusunsy fuwadnsitinnugndos Fadeehmsmaaeumnats 9 a5 minny
Joranaravzdssdounau luwan Tusunsulng
2.4.2.6 msussiuna
c’o’ v Y] A 9 = a & 9
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= a g g ¥ Sa s ¥
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2435 mnsmbndunlfaouingld fie anveansolumsindumnid
) é = i ) . ’ g
Tl Fslinadedunuuaziiat v ldaadunus ldhoazna lumsienn1dun
t 4
wanuaamsihnduinlfoulndfidudavasidursamuiFeiag
2.4.3.6 Uanudiuldtuszuuiuanan fe gamnidvesTusunsunannse
MFauluszuvfunnmasu’ld
< o s 1 < ° édg
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2.4.3.11 Macromedia Flash
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