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Table 1. Development plan for long and ultra-long period seismographs.

Block Diagram Period range Magnification
Displacement Amplifier Pen
Transducer (Double Recorder
t
| Pendulum Integrator) | ~ 50 100 ~ 500
° sec, sec.
. Moving Shunt
coil Transd, Capacity
Pendulum Moving Double Pen
il ~ 10 0 .~ 1000
2 To=30 coil Transd Integrator, Amplitier Recorder o 100 10 !
sec, : sec,
Mo:lmg f—1 Integrator
Penduium coil Transd.
3 Toa30 T 50 ~ 500 |100 ~500
sec| : Amphitier sec,
Displacement {Double Pen
Transd, Integrator) Recorder
4 Radio Tele = Recording

A SYSTEM of Long Period Seismographs

1) M. TSUJIURA, Bull. Earthq. Res. Inst., 40 (1962), 899-905.
2) R. GILMAN, Bull. Seism. Soc. Am., 50 (1960) 553-559, .
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Fig. 1. Elevation and plan of the long period horizontal pendulum.

1. Base. 2, 3. Adjustment screw for horizontal level. 4. Pole.
5. Adjustment screw for vertical level. 6. Bolt. 7. Holder of
the knife edge. 8, 10. Knife edge. 9. Screw. 11. Wire holder. -

12. Suspension wire (0.6 mm phosphor bronze) 13, 14. Holder of the
steel ribbon. 15. Stay bolt. 16. Clamp flame. 17. Mass (5000
gr). 18. Moving coil of the transducer. 20. Magnet MK 5. 21.
Holder of the magnet. .
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Fig. 2. Diagram of moving coil type
transducer with double integrator.
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Fig. 3. a) Amplitude characteristic of double integrating network having
identical time constant. (see Fig. 2.)
b) Phase characteristic of double integrating network having ide-
ntical time constant. (see Fig. 2).




BEHEGHRC X3 REmET F2R 911

L, COERBRETLESEEE U CEREHEIE o/on=0.5 THD, LianoT
CR OFpsefiy 10 B 15L T=27RC=63sec 720, 1ZIF 60 WORIEORM:

LOELLTBHZLPTED,

FTORE 1BV TOREAERAMBET 2 o< 2h%k e LTHERT OW B
CATIERZIEG L, BFOLPTOEIE DIETHERD DY, LT DHEHDC &

<, WEgR»OEERNE LS
BV, =4 L+ ORBPIESEL
FRETIBOBSEBE 2R L
Low Pass Filter & L TEZT
»Y, MOAKORER TSR E
Q¥ BT, 24 VORISR
RTELRTBEELTHT LN
DFEZFLV, TORD, 241K
1 0.02mm D=7 2 ALEEHD
X 0.2mm, EE 40mm D7 7
) ABHEOTR LT TIRDON
=& FhFn 50,000 @F &
FOPMIEILE T2 500 kQ
U7 BAREZOz2AALEE
ERERL, BFORAMHOOTE
B b OV BRLEE LD
T, EEBERAR 0o X% 3500
gauss & LT Benioff (1960)* iz D
RENTWHFREIT Liciok,
LB WRTOEBEY (To) X
20 B CHD, TR 30 uF @
RERERTHZEICID 190
DT EBTER.
AEREIIREC X DOTAD
NP nERHEER>EOH
WmEmBTkoTHmIh, 1V
IR EREBRIMEZHRT 5, £

[LIIOOJ_ n=|05§ % ' —
Te ro=IM c
’ 80 /
60 )
40
L
20 o/
o
o
o 10 20 30

c MICROFARADS

Fig. 4. Calculated and measured values of the
square of the ratio of period Tc which
is lengthened by shunt capacitance to
the free period without the shunt (T, =
20 sec).
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Fig. 5. Block diagram of two types D.C. amplifier
which are used to amplify the output of the
integrator.

DC; Direct current amplifier.
AC; Alternating current amplifier.
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Fig. 6. a) Basic circuit of D.C. amplifier with negative
feedback loop.
b) A system of chopper type D.C. amplifier.
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Fig. 8. Comparison of seismogram of Ecuador Earthquake, Sept. 18, 1962
obtained by our seismograph (lower trace 3) with those by Press-
Ewing seismograph, T;=30 sec, T, =90 sec (upper traces 1 and 2).

Fig. 9. Horizontal pendulum of the seismograph.
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52. A Pen-Writing Long Period Seismograph.
Part 2.

By Masaru TSUJIURA,
Earthquake Research Institute.

In order to add long period seismographs to our radio tele-recording seismograph
system we are developing a long period seismograph system as shown in Table 1. In
this paper, we report on the long period seismograph designated as No. 2 in Table 1.

The maximum magnification of the seismograph is approximately 1000 at the period
of 30 sec. The response curve covers the period range 10 to 100 sec. The design of
the pendulum is shown in Fig. 1. The brass boom is 45cm long and the mass is 5000
gr. The axis of rotation is obtained by a knife edge at the point (5) and a steel rib-
bon at the point (13) as shown in Fig. 1. The pendulum period is adjustable for a
range of 10 to 65 sec with good stabilty.

The transducer of the seismograph is a moving coil which has a winding of 100,000
turns with a mean diameter of 4.2cm and a resistance of 1 Megaohms. The magnet
is made of MK-5 with pole pieces arranged to produce a radial magnetic field of 3500
gauss. A shunt capacitance is used to lengthen the period of pendulum. The theory
for the period lengthener was given by Coulomb (1952)9.

The output of transducer is then put into an integrator with the time constant of
63 sec (2rRC). The function of this network is that of a double integrator having
identical time constant. (See Fig. 2 and 3)

The D. C. amplifier which is used to amplify the output of the integrator is the
chopper type. Its amplification is 20 Volts per 100 micro-volts at the load resistance of
4 Kilo-ohms and the drift is less than +20 micro-volts in 24 hours.

The recorder is an ink-writing galvanometer with period of 0.03 sec and sensitivity
of 5mm per 1m amp. The seismograph was constructed in February 1962, and has
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been operated at Yasuda Hall in the campus of Tokyo University.

A typical record is shown in Fig. 8, where the upper traces 1 and 2 are the record
of Press-Ewing seismograph (7,=30 sec. T,=90 sec 3) and the lower trace is that of
our seismograph.




