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Fig. 1. Block-diagram of the equipment for
model seismology.
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put wave form.

733, Zhb o Wave Generator @4 [Ei: Transistor R L T\ A7 DREREIH &
LT, EBIMAFEBL O, BEAEECT 500, Zhd Transistor & X 2RELE
JE % Generator DARKEHH T 5 Z LI L, OB OWTRMT 2 &

1-1 ‘Timing Circuit

100 ke @ K B SR 4 8 Uiz (75151 —0.003%), LC FERBEIFR X H 100 ke D IE



3R BFREERKFBRER
O EEEE
Fig. 3. Oscillational principle
of quenched sine wave
generator.

* OB OE A

BRENEShD, ZOWALBIBES, 4~15 Volt
TERE LI RIEY T %5, Tr3ik Buffer, Tr5, 61k
Schmitt @, Tr7, 8 THK Plus, Minus, Trigger
DOREEFE Multivibrator = % 9 10 us DIEBEREH
n5, DI, 21k Trigger Diode, Tr9, 10 (% Buffer
T, Tr10 & Emitter 22D H S ik 0.01 4F,
3k C, Rtk T & h, D3 X » T Plus
Pip ® % 2% Time Mark & L CEbh 3,

7 Tr 9 @ Emitter 2% 500 pF % 1> T 100 ke
@ Plus, Minus © Pip 2% No. 2 ® Frequency Di-
vider ~,

1-2 Frequency Divider
= o BERIY BAEE Multivibrator & X - T 1/5,

WZETE Multivibrator 12 X - C12 &5 ET 5 BE»HE- T 3, Trll, 12 NEEET,
Wk R Trw#%Ex 5, Trl3, 14 B’WNEE, D4, 5114 o Trigger Diode, LA TF R D B
M5 No.2), 886K (No.3) i<, 26 Ko Tr25, 26 /% Buffer, Tr 26 © Emitter »»
5D 20 ms ER L 0006 4F, 10k2DC, RICL>THFI SN DB k> THEI AT
Plus @ Pip ™ %23 Synchroscope @ Extra Sweep Trigger & L THRH HH&Eh 5,

1-3 Delay Circuit

Top ® 0.024F, 2k ® C, R t#isrXh, D14 v Xt Plus © Pip %, Tr27, 28

NO. I

Te . 25A70
D: OA?3
1k j 1 2v
50k ;lonH I 2k 26 ek llfm
3x 2k 10k3 $10k o= 18wV
0.00iu . + 200p
3 4 iswv
© Too p i5k i
0,02y 100p] Dy
A
100p| D2
K . ol ,
10 Qke| Tr3 40k A ir L4 _L
=] 30k 100p, 100K
3 5k 200p _]_ T
10 100}
0.02,] 0.01p Y
03
11— 4L Te2 {4 e a ¢ 75§ e s X Trs Lwio
0.0l
Lol Time
5k 13 & lamyl Mork |08
S00pp30k |l 2 3k 78 sx  'Okg 00w 15K §Ik ~23 . Lsoo
-1 3
s ad L 10p 5k sodfy
: e . E

F4E

Fig. 4. Timing circuit.

T NO.2

KGRI T X % 5 %



@ Schmitt [B]f& -¢ Slice -3 5,

WU EREREBOLR
10k2 o VRIZ X » T Slice Level %% % 52 LT X - TEIE
B2 b x 2%, Tr29 i1 Buffer, Tr 31, 32 1L %% Multivibrator, Tr 33 i Buffer tH %,

1-4 Gate Circuit
Top iz 245, #EEEIK X Y85kt Plus © Pip % Tr 34, 35 ®» Schmitt I T,
Slice 5 10k2 o VR ¢ Slice Level %% %2 22 10 X b v #F(LX¥ 5, 2FH Gate G5

Exbhd,

1-5 Quenched Sine Wave Generator
Z QBRI FEIRG M Critical 7o D TRE LI RIEY SR 50—FEH LI,

NO. 2
Tr: 25470
0: 0A73
] » -2V
l 300 J
4k 4k " 15wy !
LCTER AT Sk T, o0 | | >
30k + ~ 5w
100k 100 3 BOKK, 35k 33 $ak 15wy
1004
00034 o
2 Ims
1
15K l
15k j0.00H
108 100us
> el ’u 7 Trl
teom NO. 1 s00» 100

toNO.3
#58 4 REK o1 (100ke—1kc)
Fig.”5. Frequency divider No.1 (100 ke~1 ke).
NO.3
Tr:28BiTI
D! OA73
4[ 300 J -y
70K S5k 5k 1ok Sk Sk *_[_ 200, R :L- 300

10ms
0.0
"

41

20k
Tr2l  Tr22

750
T

Tres

Tr25

0.005 DI3
Trigger 20ms
30k
2%
B 3k 10 10k
E

-+

o |

20ms

to NO.4
$H6E HREEK o2 (1ke—50 pps)
Fig. 6. Frequency divider No. 2 (1ke-50 pps).



w O OE A

Tr 42, 43, 44 23 [EIRHE D Loop T Tr 43 @ Base & Tr 44 @ Emitter [ S, T &40 %

Gate Pulse iZ X - C On-off ¥ 8%,
FEWR B A RD B,
1-6 Regulated DC Power Supply
D 22~25 2 X % Bridge £,

Tr 44, 41 73 4953&8 Loop T,

3 k2 o> Breeder i1 Pilot Lamp F&H,

2HVCRUORK LT

REALER T

WFIFTAM 0 OB Tr 50, 51 # £ BHHE D 1009, AR kil Transistor WIXFEA LB

NO. 4

Tr:23A70
D: 0AT3
150 12y
Delay
10kB 3, 2k _L I 130
2k Z 15wy 10k Sk
T 2001 2k 2
10K iswy |
2004 | To
Trae
sk_{~s00p 0.0%
5k
0.02 Qo + 500p
4 m'“ '{u Tr28 ] b %
from oia | 1\ 1 —1 T30 LA =) DY ] Tr33
§03
2%g 2k 5k —_l—i
: 750 § 35k 2k 2K o j— T ocze 70 08k 2k
e D
"
1o NOS
ETR & ua ] ¥
Fig. 7. Delay circuit.
NO. 5
Tr:25A70
D: 0AT3
»-i2v
- 200 :
T 15WY 2004 100
500 2k -
2k Liswy
,Tzoo;;
Gate Width 2k 100k3 2k 3
©10kB 1
Gate Ronge 100
0osp 015 000l R k l
o] ,.___’h.__-“-, 1ok 300p Tr36 0.05
0.0 ple oolu sk o
1 » {o
oip 0I7 o.cﬁf,; 30k
At |
24 D18 007u )
e ?Fﬁ M | Trasd Tr3s ; Tes? »—Qm +39L4 T/ 40
rom "
NO.24 2k 2k el I I.\
281 2.5k
3k 3k 5% 5k 2% 10k
1ok 2 2k
<t e o
«E
Sine
- ] PulssWave
Puise Output
M
“ 1o No.8
FE8E Gate @

Fig. 8. Gate circuit.



HHFRERBEROLE

NO. 6
Tr 1 28A70
200 0: OAT3
1 -2y
=L Tiswv 100p
T 300
200k, § Sk R : —
1
30K

20k
Tri4
LN

o019 D20 [p21

SineWove
Output

2ke

RS
,—TI-:?'
—~_

780
3k &x 500 201 [0 X 2k § *
E
ik 300 E
1
1
ol 40% |- ow
—1 485
from '—" Olu
NO.D 1ok 1t
L3
2509
1
f % L13
FHOM AR EEREDR
Fig. 9. Circuit of quenched sine wave generator.
+—/>-/\.F- DC ouT PUT
AC100V ;l 12w
D22 D23
24V D24 D28

3

o
: 25WV 10004

Tr 49 : 25863

Te50 Tr 51 125826 §" SH 300mA

D22—025:13¢90 .
25WV 1000 v
3
25Wv 1000 x P.L.Tor2.50 ov . ) ) , . )
t—ri ov Zov “ov Sov 507 007 V267 eV,
200 ac

oy -

2 BIE EREEESEEKOAD
AWEE O TR 5 W
HHEREE O RERE

Fig. 11. Stability of regulated DC
power supply.

-2V
HOE EREEETHAS FrE o v, D26 1L EEIE Diode, = »[EI
Fig. 10. Circuit of regulated DC O RAFER 2 F 11 Kiz/;Rd, Wave Generator

power supply.

F G L IR AE (160 mA H%]) TANZRE
£ 60 Volt DR HEHBEF L 11.0 Volt, 130 Volt o 11.4 Volt & 03 0.4 Volt ©, %
B3 0.53% TH-> 1z, o3 Ripple RiZER T 2 TH 5,

2. Power Amplifier

FEE A 755y 7c Power “CERE)T 212038 100 Volt O S EENLTE AL DT, DG D4



Power Amplifier
Vi

_{
0.0 oog 500k
Sins Wave In m-»—{ﬁ %Tu—i -
s
e

2k

bosp
!
T

3k 50k

ow
S

i; ¥ 500 Sine
< 0 3 1ow
A C 100V { 0 + 100mA . i-
N 0 L 480WY Out Put
. L2o0p 2our T 20u -
59
.y 0 B 3W I F Puiss

Sine Olglvaln
to otvi ‘i— toHotv2 T
24V “ 100 v E:L._IG"V J_ “’W"'_L

PL f Pulu’l 100V 15k
2w

V2 foHolV3 foHotv4 to H {:; 130V

foHotvIV2 oH"'" SW of V2V4
~ J 25k zw
V3 ] kW va
30p 3k (oW
r| "\ 10k 2] P
Puls e Wavs - = I I

in Put Sk S o —j/ :J_Bng_WV 0.0054 ?:ZI __ngowv- :: ;ZIJ
ok § =28 ’-’”AL'[ 0.051 300% _I ook § 280p
T Tegl T w0

VI, V3 : 6AUE v2,v4 1255 V5 :SR-Ki6 V6. 6X4
812K Power Amplifier o [E%
Fig. 12. Circuit of power amplifier.

EWEEELHFER L, EREREMERE & B IERRE & 2 M 3T 2R/ kL L, ®
Rl
_ 2-1 Sine Wave Power Amplifier

V1DPnb G~ V2O P2L GATRERARELNT TEORGETEIES R
X517, V2t Plate R RER THEHBL T 5,

2-2 Pulse Wave Amplifier

V4 % Plate FRERK CHEMA,

2-3 Power Supply

B A MR+ 2B LB T 25K % \ o B Transe 2 KEBF % 300 Volt iz Up
LISl Li, ¥7V2 VARFERER THEMAL T 57, Heater #FHL TH5H B B
ZOnZTHX51LTH5, V6L VLD G IEL Bias ¥ 52 70D BRTH 5,

L. # & & &

FERAEH U T fo 2B T3 Time Maker & L T Multivibrator #{# R L T\ ot D BIEBE
PREOCEIC L W EERETAEEN D10, KEEHFOFHIC IO, Fhb ORIEN
Rl I NI, FRMERMAL T Time Mark OREDFEE, —12% OBEERDH S &M



Y B R oo T

TIME MARK

old
new
QUENCHED SINEWAVE GENE RATOR GATE OUT PUT
ouT PUT
old
160,
1w 50 ke
new

POWER AMPLIFIER ouUT PUT

50ke

old

new 250V

HIBE W%

T X BB PR BED IR

Fig. 13. Comparison of the old equipment and improved
equipment in out put wave form out put voltage
(Old one is upper, respectively).



10 #w B oE fa

W L, FROWHOKBATRT LHEIBRO L5/, WIRLENDIL > T D
o5, {8 L Power Amplifier 45l DD LA L Gain /b LT %, TOFEAE L
T Plate WEDE T ELBA B,

SDXOEERAELRTI, JoHEBEC X VEMBEENSE L, BE LBEIERN T L
HIdwlote, HEIHL TO5KOBEE L CLEMIE Transistor %F|H L7z Power
Amplifier K fE= Pre-amplifier & Transistor 1L23% 2 L A28 b 2V ER T EFIT
55,

SEORAEHECH ), UBFEOMAYEE, FUHHKS LOPBRRFRALLERO
BhaBl, ZCHEEERT S,

IV. Improvements on the Equipment for
Model Seismology

By Tatsuki Sarro*
(Department of Geophysics, Faculty of Science, Hokkaido University)

Improvements are made on the wave generator as well as the power amplifier. The
wave generator is designed basing upon a crystal oscillator, in place of the multi-vibrator,
whose natural frequency is 100 ke. That frequency is utilized for 10 us time marks on
one hand. On the other hand, it is reduced by the frequency divider to 50 pps. The
pips of 50 pps are used for the trigger to sweep the synchroscope and the delayed pips
are used for the trigger to generate signals. Delay circuit is put into the generator for
the purpose of coinciding the shot time with anyone of time marks. The generator is
so designed as to get rectangular waves as well as quenched sine waves.

The voltage-stabilized power supply is also included in the generator. Signals from
the generator are amplified as far as several hundreds volts by the vacuum-tube power
amplifier. This is divided into two systems; one for rectangular waves and the other for
sine waves. The new equipment has been found by several tests to be very good in
comparison with the previous one.

* At present, Faculty of Engineering, Hokkaido University



