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A. Transistorized Amplifier for Seismographs

I. Takeyama .

(Seismological Section, J.M. A.)

The author designed a trantistorized amplifier (Fig.2) for routine seismic observations. This

amplifier is used together with a seismometer and a recording galvanometer as shown in Table 1.

It has operational circuits of integration, the equivaleﬁt circuit of which is given in Fig. 3.

The

magnification of the seismograph is several thousand times, and the amplitude on record is propor-

tional to the ground disp]a-cexhent in the period range from about 0. 15 sec. to 1 sec. (Fig.1).

. The various characters of the amplifier are shown in Figs. 5—9.

Since 1960, a seismograph with'this amplifier has been used ' in telerecoding volcanic tremors

at Asamayama. The output of the seismomeéter set on the mountainside is fed to the amplifier and

recorder at the foot of the mountain through wires usually used as telephone line (twisted, not

shielded) of about 4 km length. The examples of records are snown in Figs 11
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] Table 1. Characters of the seismometer and
E 5000 ' the recording galvanometer used
o / \ together with the amplifier described
é in this paper.
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. ducer
Fig. 1 Standard magmﬁcatwn curve of the

seismograph with the transistorized
amplifier. . : C
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Fig.3. Equivarent circuit to the operational -
circuits in the amplifier.
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Table 2. Caluculated values of staBility factors
for each stage of the amplifer. - h

¢t Stage of amplifier l 1st | 2nd | 3rd - 4th

Value of. élc/alco } 1.3 7.5 7.5 9

Ic : current of collector, Ico : satulation current
of collector. ‘

$4. 1 M ‘

CORIBEIT VT, WA HOREE 5 R E
Fig 5~9 1073, LCCRMEELAVEEI 2 H
KOV TETHET 5.

2 _t—
e N
/1 N
V] N
e ! N\
£ X
& \;
0s \
> /
WV A
5 0.2
4
0.1
i
0.1 05 I 10
Period of input voltage Cin second )
Response of standardized relative

Fig.’5.
: .. gain'for the amplifier ‘as used with
“the galvanometer. -
(The value of relative gain is fixed
to 1.0 at the period of input 0.5
seconds. ) '

(1) st (Fig.5) _
HiEROASEBEOFEESL RV, RV, (Fig.2) %
BKizL, HAA v e—F 0 2885 Q OFRRE 2k
VT, SR OIS HRO IR TH B.

(2) EHHE (Fig.6)

FE(1) LRUHFET, 2/ KOV TRDEETH 5.

/

4

BomOR W %48

-+
O

/
7

| )
o

Amplitude of record (in mm;-;)

o

: T ' 2
Input voltage Cim mv,, )

Frequency : 2 ¢/s. Gain : max.
Supply voltage : 6. 3V. Temp.:18°C

‘Fig. 6. Linearity test for the amplifier. (for
various input voltage. )
L5 T T T T 7T 15mA
L s
b-,
s
£ id
& [ A
L e a 4 I
¢ Pid £
5 7 100 2
- ra 3
& Ve
Lz
b
N TR | I I I} 1 4
4 = .5 6 7 8V
Supply voltage
a:gain. b :current

Fig. 7. = Relative gain and consumption cur-
rent of the amplifier for . various
supply voltages. ’

v !
> .
s :
-63 (d O-q ~ 1
Lo)
oy . )
0.8 ! ) 1 L .
S0 0 10 20 °C
Temperature '
Frequency : 2¢/s |
Supply voltage : 7.3 V.
Fig. 8. Relative gain of the amplifier for

various temperatures.
(The value of relative gain is fixed
to 1.0 as the temgerature 15°C.)

0 -



HEE RIS D b5 o 5 % 4 fhie DU T—H il - 145

' o
£ E
> [ |
@ —
v [ b
> L
ey
d -
0.1 SR A |Illl L1
[*X] 1 !
Period of mpu.t C in second)
a : curve at max. gain.
b : curve at min. gam
Fig.9. Change in the gain of the amphfler

by the gain-control resister (RV;
in Fig. 2)..

(The response-curves overlap at the
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Fig.11a. Seismogram (vertical componet) recorded at Sakurajima.

Magnification : 3000
By an explosion of the volcano.
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Fig. 11 b Seismograms by the same kind of seismographs on one location.



Magnification : 8000

Fig.11c. Record of the earthquake which occured near Mariana Is., 18.9°N, 144.7°E, depth 466km (after U.S.C.G. S.)
at 11118m (G.M.T.) on Sept. 29, 1960. Arrows indicate phases.
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Magnification : 8000

Fig. 11d. Record of the earthquake which occured near Ogasawara Is., 22.1°N, 142. 6°E, depth : 257 km (after U.S.C.G.S.),
at 06128m (G.M.T.) on May 31, 1962. Arrows indicate phases.
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