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Fig. 1. A sample record of discharge characteristics of a dry cell obtained with a
multichannel recorder which was driven intermittently. This record of
about 15 ¢m length shows output of three months.

AT, FLREFEHTLRVC0T, T, EEALAVLR TG BT ARSI 0
MERREL) A WTEANC BT R AR T - TahL., ANCERRE SO E, 24 ~—12 LD

6 WEe Lol dita U2 T, 8 ¥ ARKBE L Cai& o b, BiboHiL
MaRmdRE bem iz Eo Ehvicid@r o i (Fig. 1), codlsEc iy,
et O MEHAERE b [, ZOJFETRHIER K TES 2 LN D bR,

W LT DX, FE5OFHMETH S, EDE iy, HEZL2H 2 05 Hl
LW o>TEDY, ThiroIBEELES LG, Haioi 5352 L
R > TLEY. oT, F—2OTPHHMEIEIEE LRI L5, 24 ML o
FBEREBETLH7 e 77 4 L X~ LECHR T A ERERTH B, Foan
MRk Ly, chixfTo00, BENTHESS.

FEOEBEOBINTEIL-T, FF, KO X Heildn e LTkEshik.

(1) AJr: BB A% 6eh L L, Zoftue, AT, 7AW EEATD 2¢h %
AD BRIRDF = » 7RG S. 7 — 2WERLMNL, 0T+ VR AR ER)TE
ST EWC LY, TONBRFREBER LS+

(2) 7= 2 ILgk -« TFRIRIE: EDONIFFEBEET 6ch OF — 228 L, 47
FORANLT 4N E = EBPEHEARD L, v T Y v IR, Faa T 4oz —
OFiRE, FEROBEENE SO T5. ok, WRIhed— 211, EETHCT,
A% 24 RN RS X 5T 5.

(3) JF—x: HFE5Hnt12¢h &L, 120 A T L, EIKES « (RIEISD 2 H
NEBoh3 Xo5wT5, Foftuc, £0 B, 7127 —allJijo 4ch %, D/A %5
WD F = » 7RIS, F— 2By, TARREHOF + vEARR ML
W dTv, ThAtokz, TEOF «+ v AL EFHTRAT, 79w 7HIEES
RBEO5TH. BHr0agF v v W MIIERIE BIC, 745 8H% ON 225l
NERETZEL TS, 7ds, 24 2a~—2 L DIA BRBUHETELIRT, BOoici,
0, =7 AR —LDOAflIEHE RS,



FAER BN A B LS OBz 227

time display MIN/SEC reset
* free from power failure r7 8 12 3 ]J LZ 3 59 19 ] ©
* ]
* * * *
cpPU ROM RAM HOUR I MIN [+ SEC [*+] cLock

!

DATA BUS

101
AID initiation)sy ﬁ

0] |20}

ouT OUTPUT
ch adv. O(():J:l{’ A/D PORT our, cH outeuT] /A FORT
R O /A CONV.
S—MULTI-
analog e— HEXAD.
signal §PLEXERL [y c_—]onv s SoR
-1 Tend of conv. . Y @
@ recorder
INPUT AD display ch adv. ch display OUTPUT

Fig. 2. The construction of the hardware system. Numbers in the data bus show
1/0 addresses.
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Fig. 3. Setting of output level. The position of the leading bit of selected 8
bits is appointed.
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Table 1. The relation between output interval, chart speed, and
recording capacity in a volume of chart. (Recorder speed
is assumed to be set as 25 mm/hr.).

OUTPUT INTERVAL 1lhr 2hr 3hr 6 hr 12hr 24 hr
CHART SPEED/month 300mm 150mm 100mm 50 mm 25mm 12.5mm
R%gglI}nIzING CAPACITY/ 5yrs 10 yrs 15yrs 30 yrs 60 yrs 120 yrs
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Fig. 4. Required minor modification of the multi-channel recorder circuit to
conform to this system. The thick lines must be wired while the
crossed points must be disconnected.
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Fig. 5. (a) CPU and peripheral circuits. 5V’ is failureless power supply to protect

the contents of RAM.

(b) Clock ecircuit. The parts from X’ tal oscillator to hour counter are kept to
be free from power failures.

(¢) A/D and D/A converters with additional circuits.
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Fig. 6. Outview of the system constructed in this study.
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Fig. 7. Inside of the equipment constructed in this study.

Fig. 8. CPU and memory hoard with programmable peripheral interface.
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Fig. 9. Memory map in RAM (51014, 512 bytes).
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Fig. 11. A sample of original record of three components of extensometers and two

components of float-type water-tube tiltmeters obtained at the Aburatsubo Crustal
Movement Observatory.
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Fig. 12. A sample record obtained with this system at the Aburatsubo Crustal
Movement Observatory. The data is smoothed and plotted with a chart

speed of 5mm/day.
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Fig. 13. Same as Fig. 12. Chart speed is taken as 50 mm/month in this case.
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11. Development of an Ultra-Low Speed Recorder for
Secular Variations.

By Yoshimitsu Oxapa*, Yasuhiro HirRATA and Tatsutoshi TAKAHASHI,
Earthquake Research Institute.

Typical recorders commonly used now in Japan to record low speed phenomena have
chart speeds of several centimeters per hour. These chart speeds are convenient to see
daily variations such as earth tides, but are not adequate for the purpose of glancing the
variations of longer periods.

In order to see directly the secular variations of very slowly progressing phenomena
such as crustal movements, a recording system which has ultra-low chart speed (several
cm/month) and ultra-low frequency characteristics was developed. The method adopted
here is to plot the sum of the data which was sampled in the past 24 hours, while the
recorder is driven intermittently. The features of this system are as follows:

(1) Owing to its ultra-low chart speed, we can directly see the progress of the
phenomena within a few days or a few months. This may offer useful information for
the short period earthquake prediction.

(2) Owing to its ultra-low frequency characteristics, we can pick up the signals which
are buried in daily disturbances of large amplitudes.

(8) Owing to the durability of the recording chart, we can be free from frequent
maintenance of the system.

(4) As the system is constructed by use of a microprocessor, we will be easily able to
correspond to future demands such as improvement of the data-smoothing algorithm.

* Present address: National Research Center for Disaster Prevention.
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