HOKKAIDO UNIVERSITY

Title 3. ERILAERRIERERKE D
Author (s) =18, ¥F; TAKAHASHI, Susumu
Citation itiEERFE kY IB L RERS, 6, 17-23
Issue Date 1958-12-17
DOI https://doi.org/10.14943/gbhu. 6. 17
Doc URL https://hdl. handle.net/2115/13814
Type departmental bulletin paper
File Information 6 p17-23. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




3. R HRGK A A BB KB IL B O Ak

= Nt
IE1) Tal 'H
HEA B sk 2 T
— B33 7 A2 —

L F

i

EROMEEY FOMBEEARET 20, BAEBRSLETHYD, XE2OBELEICH
AR RN S E B DT, REMICRBPRAPLETS 5.

RBIT, HITHREOBEIND UEMICE 5, BEEMICREZDOMBERZ T 5,

BT S B SR R ASEF AT S B & B IERIR D & O RIIC R Np 5 X B 0 &R DTH,
CHEEEROTHFRAEED T HESROE T LY,

B, ENBAEBOF S, EELHREHINBIICED, ER—20E SN T/
MR O ORFEN, Kb IATONIRD TR,

WMHPELBEETLREDEETHOLCOFFIOERERL DY, TOEHLRIMEL
THhlz,

InH = ¥ % &

C ORI FEMICE, MR, BEMMRESEIALL, BB TR oRRE
RO,
EBIIURD 8 DO L VLB,
1) synchronizer, 2) delay-circuit,
3) single-sweep-generator, 4) pulse-generator,
5) video-amplifier, 6) calibration-time-mark generator,
7) oscilloscope , 8) transmitter receiver.
NS BROBICTETET 5,
synchronizer Z —EHHOFMES 2 FHET 5, i delay-circuit THHIKEL SN,
pulse-generator 2% VA%, TiiC & DT pulse-generator 3E{F L trigger-pulse % FE44
v 5,
ﬁ&mcﬂﬁUm@mMr@%ﬁﬁﬁ%%%ﬁb%%@m@d&K%&%%@KHWMw
=525,
model #tgFICH U d AL Z# L, receiver TREIN 5,

* BELRLERYHEEREYTFE
1} KaTO, Y. and TAKAGI, A.; Sci. Rep. Tohoku Univ., Ser. 5, 7 (1957).



18 OB b

ZDEFIR, CCTHEIBRICRERX

SWEEP . . .
Q —Jw STNCRONIZER N, ic video-amplifier THY 11 & 11T oscil-
fo o loscope @ Y-axis icinz 5 5,

il TR %, FIEME B X single-sweep-gen-
GENERATOR
VIDED erator % b WifE &8, Rk % oscillo-
AMP scope D X-axis TR DATH 3,
PULSE x 1 DN %
GENERATOR it &2 T oscilloscope &
spot Ai—[aE] sweep § 3,
RECEWERi | | iTR""S”'”ER SRBICT D spot &, JRICBR~ T
T1IE HEROTory L4 YT T L Y-axisicnA o e BEWERICHBIL
ERERTHDT, TI7IV
e A N mcu—wonmwEsRD
L I T
! : —_—l/ 7I’L 50 .
o (f\ : -— N__ Z O pulse-generator
1 ]
g @ —-—,———’\/""\/\/‘“"\M - D H 1% I Y-axisiT in 2
9162~1 ’nﬂTrrrr:-rrrrrrrnTnmrrrrrn-rrrrrrrrm-rrrrrrrrrrr-—— T ’

A B & o T shot-mark %43

YB:";: | 6$ﬁ§t{:{ﬂé5o
INoDMEENATT

B2E @HfERAK

kg aiskd %,
 O#EAF% transmitter & receiver & OMIfEEE A T, RRCREEEE A UL
S 7 model WA T 2R O MSHR O N, T ORI 2 OIIT21T0E 5,
DEOBEBREZRTHRIFAT 2 EE1IRKRUE 2R L I 5,

I ZFRICERINDENE

Kic, Tho QEFRMICOOTRNBHICT 5,

1) synchronizer

CRER & O DO R — % 5 3 b ORES £ R ET 2 0T 2HEH
5ETHEL,

8L % DR LIl 4 DABEAEDE TN 2 ivb 5, %5 L L IEE LI A8 5700
5, BUEl FH 0 CR MM SIRIE £ FL, 200 CPS. 0MH£RAMES L LT 3,

FMES D DA UMEIE, transmitter ic & 2TH: U7 impulse 23 receiver O i %
WAL D T TORMICEIOTHRYONERETH 5,

Kb THIBAL S model DX & SHESERSPICLOTEALYSMKLOT, CCT
R O FR M R B L e,



HRERGE A 5 Y EIBISE BB A DR IE 1

synchronizer O HHHIEIRFH (2) ORICHEER TH 55, HEFICIMTERELHEL TE
H@omswBic LRFESE LT 3,
2) delay-circuit } ¥ pulse generator
delay-circuit BANESEH 2RHES € THOHIERTH 5,
CCTRANEGREY pulse TH O, WAL pulse 78D TEIEE O Jr TR BE

' BT s, MBRIEHETH B,

ESN7-GT 6547-GT TeeG-GT

I—I 4

0.0t
¥ne wn put

Ep

x
g
N3

ax
son
100K
106K

.

;
e

| 4

EALS ] ooos
I\ ™7 N N . frigier pulic out put
£ 3
H x ¥ g ¥ '
e - 2T >
o il _ _ & |
H3MH % 4 ® Pulse generator

delay-circuit 3% < & 505, T THEI MR L BRI SRAMEBRICI>THE S
FRWwAVED, Wi OEBHEMT U TEE AN 2%/ B TFHEE VI,

z OE %13 one-shot-multivibrator T4 XD 6SNT OGN ENTH D, FBERTIZE
HESTHEZEBROHPEAMIY ZEICI D> THTHRS,

H1 %, multivibrator &—F DE D gfid—vias Zcut-off H XD EEWAIKLELDTH B,

FHfES I 27T grid WHAS cut-off IV LECB B EWELERBE SR ET S, TL
T—HEMNKE &b EORERREICE E 3B,

FRRHOMIE V, © grid EHEZEMSE I HICIDTER 5,

Z OR:1E delay-circuit BN ELZ ORI ROMSHEMIIC X 3,

Hit, sweep-generator [T & % spot @ sweep & [HEEC shot-mark A %5 &, 20w b kR
DHEDO & HETF, shot-time DFHD AR 2 BZND5H % 723 delay-circuit T shot-time %
Bo®, Y7y vEICE PN 3 shotmark L HARE SHBEDTH 5,

delay-circuit ic KD TH O NAEERT, #4147 t ot BffX+H trigger-pulse £ 5,

o pulse My 3 kg ic FEA T BRI O WBIC R S S BE A LS 2 5,

HOEIBER 5 2dicid, pulse MARIIRC LET ISR S0, FEORRETRS
OBWEWTHNIE, CORDOHERSFEHES I,

EAHEYICIE, trigger-pulse D1l 1usec LITFTH S~ &7/208, WHDLZERS H K
LTk I~5usec THMICEITHA D,

H B (4) 1348 5 v 7o trigger-pulse % 759,

3) single-sweep-generator
JH U #-oscilloscopeic K & 41T L Bsweep-generator (3 i 88 R e DA R b,



2 s om R

Wic e 0 TR AMMICC 0L AT HBECBEIESMCE L 23 A0HE T,

L7cBD>T, model #ifiN%EEHEL TRILEE T Z v vERFFIELUBELTHRUETIC
12 ¢ @ single-sweep-generator 25 ETH 4,

CTHRFEMATINS B E—2OHEBREEFEL, APAIBETINEEELENEOT
HoT, TITHWT generator OEKIIED ROWMx & OTH 3,

T66G  6ALS _GSNT Eb 300V Z 14 boot-strap [ElfE & T 1L 5
%%r 0T, FERREOEMRIEINITOR
E
R T 25K v
250K K 200K | °
h 0 al - N -
yne. o= ) & v V, 0 T66G E¥ 47t uvT,
100K -—r ’ = 0002 ——-E:v, " grid iLI.HE D 2’2 /fBK £2T plate ‘;:L*:ﬁ%
5018 ¢ b 0
Y a5p sk ] Wige &€& 2 —f D electronic s witch
* ' ELTHNTL A,
5 Sweep generator DG grid-vias i3 cut-off 15 Xk

DHEALTHL, HHEfiREcE, CRREZBLUTERE>TREINTVS

FETBADTV, BNEEREIKE 2L, COBMRV, 2L TRMICKEL, Co
P EREARCES, LALT SV, AEEHEORBICRZOT, CRRZMU THURH
TN TEEREELTERELIED, —D0ERREIELN S,

HENFMEREERCAXR THRIIOTCXIREZZEEETERREONEL X 2 HHH
X5,

C O¥FHEIT D% LI cathodefollower % V, @ grid it 4 % &4, V, @ cathode 725 @
Wl V, c8t, MR L T oscilloscope @ X-axis [z 3,

cathode-follower DHE & L T, cathode #(Hihst+4k X &, grid ichd 2B & cath-
ode DTEFELRBIZIFLELLE 5,

L7c32TV, © grid WD, EOMRICEML T R QM H» 5 HAERB—E[EE i
L RERNAEHRIR—F &1 5,

T D7zic C DFEHE R BAREIC AT 4, S8 kiR i o BRI S R < 78 B,

GHO)FEERKOWETH 5.

(4) calibration-time-mark-generator

time mark {3445 NI BIBOTEICER T, KOEREMEMS2DDEDTHDOT,
LR FARA b B

PRI OEE I 6 MOMD TH 505, < hid multivibratior Bk % Al 7o 7o DEEM D
MTRBPOTREDIH, BOolBEDOEELRVETE 3,

LL, BRCNBAGRERDObDICT&TH B LMD,

EBEIEEG-alcRkTwL, BEEXREZMS LD TH 2, oscilloscope o Z-axis jc i




BRI E PR EBREE OHLE 2

(343 6SNT BACT
Ep

tooK
soK

oop
1

TTime mark
ouT puUT

Detay o—f° .
Sync. input \‘

500K
o
"
001
b
o0

% 6 & Cal, Time mark generator

ATHEEROFHZ L B5HEOHRS,
FIR AW E0E 100KC, HIb 10usec & &0 HREIC 5,
z 1% delay-sync.-signal THE# ¥ % &, Time-mark & shot-mark »5—34 5 O THEf]
DFEAHEY OFRFEMPILLIE B,
5) video-amplifier
model #ifE iz FEA L, receiver IC X D> THMIN Bk, FHKCHOLHMC T TOAN
WRHICH DTN BEDT, INEBRECHNT AHMEBENUNETH 5.
F VY OBGFRT R MBI AMC ORI METHEM, chEMERDLDE
BERBEMERTHEHNE IR ITN,
%9 5 receiver OHJE, L aV »oE104V ORETEH 5. IS % oscilloscope
WWimA T, 4 spot RS ¥ B - wicid 100~120db O MEA LB &5 3,
CORBIFEBRORME L&D &3 3851C), WM 2 m & RBSRORLTBRIC
HEEEZBELIDTNITIES TN,
e, #WEmEAl ENEFREBRIL, FFEELEAD ETNEEHMARE3E
EOSHETH 5,
z D212 GB % (gain-bandwidh-product) &#EHINIKRIC LD TEHZ 6N 3,

g ximih = 20

ccitgmii, BEEOHE Y75 v, CRITBEEZOBBEANOEBENES LK
BEEEOANEREGEEERLOMTH B,

S0 L 012 6ACT-5 BRI amp. T, < DD gm 1% 9000 sy, X C, 4 30pF {5 3
boLdhid GB R 48 £78 5,

5 BT 100~120db 28 2 720ici3 L% D 20~24db BB L 15 248, HPELI:
amp. 13 31db (36 4%) & L7z, L7chs>THiEM, 48/36=133 2% v 1.33MC Tk 3,

ZORIC, gm OEVWVEEELERAVAEAICE, BERICE>TEUAELEREEALT,
plate 2»5 grid ~OEROERBFICIOTRET I B2 08H 3,



95
Hl_'wr
]

B+
zzzz3r 1123,‘ (ny)

i ” 500%~ L3M%  tidb.

ETE LR R

BOCERRE, R REC TOHX B L UERERMBIBL B ZRICTNET, COHK
;ofxﬁﬁm%&<?5$ﬁ¢k@oAﬂﬁwbtwkwmp®5%f§7mcm?

HOFEEBES ETEDICHRLPTL, BFTZOMRICEAMDTHIRRTH
%o

AHOAEBBEICT 20 THNIE, CORMRIAEHMBLHC2ERLL, TEKOE
FERMmETHESREICaS E8bNh 3, KL, WIhOHAETHHMAEE LY 23ICELd
LBEMDTEL EEHMELORBICEEDSTRETH B,

6) transmitter X U* receiver

/ x ik HSEIRI 8 TC AT, & 55 b
f;jé‘%% LboThy, FURIFE LTF & v
Ry g Ak LT B,
] BT —MK,EE%%?%O%%M,%?
REIPZOYH L HFENT D THAIRE W -
| BinFIs 50T, M20HR#HED D O%EAV
E 79 Y8 : : .
E Iy NiE, receiver & filter R fda TIHIWL 2 HE
Ttd bR 5,
EEE tIARTVa—, 7) oscilloscope

S ) N — @ :l]li‘!l‘: . )
v DR oscilloscope (¥, 3~ ROFEDT

59 VDS O THENRIGICH L /- flat-face © b DO 2909 E L,

HEH T 2013, 133 mm %o flat-face 75 7 v 4% 5UP1-F % i 72 oscilloscope
Th 5,

8) power supply

WRHEAALERELTEO6V Ay 7Y ~0GAE, XBEHEELTIEI0V Ay 7Y ~(2A)
ZHWTN S,

Z OFRICTERE @ impedance |35 TRV O T, TEICHT 5 trouble X750 A8, BEED
BRI COBRETIREROTSHIIKHLT 22460 TH 3,

MWD model & UTHIT 3D, PVI=2T 4, =TT 4 Y RETIRAT 4 v OW



HE BRI BRI R B R OB 23

T, INSEEBEBICYT>TEHBEOBEEIES,
model Z—RXRTO LD TH Y, HIMMICREOE IR > TINRIT I TIIZEHED,

Iv. #&

BlE, SEEELERD out line £ RN TAHLN, BEZOLDOLMED THHFHEHD
T, ZLDRRINEAPEEMICEA R B IRFNEBELOELH B,

CNERHEBRETNEBOBRHFLTOW E LN EESTH 3,

C DET OMIFIE TE OMBYIER R (HEkERinY) o—#<dh 3,

T DB AR T 21C% O THILAF MBI R AR O ME R I, F R EIET K O
BREETO 0T, '

FcEkRp o, Bic THRA DMIEREN LV EERIT 2RETH 2,

B

3. Preparation of a set of the apparatus for super sonic
model experiments in seismic prospecting.

Susumu TAKAHASHI
(Department of Geophysies, Faculty of Science, Hokkaido University)

The set of the apparatus is composed of a synchronizer, a pulse generator, a single
sweep generator, a calibration time mark generator, a video amplifier, an oscilloscope, a
transmitter and a receiver.

Main part of the pulse generator and the cal. time mark generator are respectively
multivibrator circuits. Multivibrator has an advantage of synchronizing any fundamental,
harmonic or sub harmonic in put wave. We use the storage battery as power supply in
order to remove fluctuation in generated waves.

Synchronizing signals have intervals of 1/200 sec. therefor a trigger pulse is propa-
gated in model strata every 1/200sec.. The frequencies of the cal. time mark generator
are decided to be 100 kcps.. The single sweep generator lets by means of the sync.
signal the oscilloscope sweep its spot during 1/3000sec.. Elastic waves generated in
model strata will have various frequencies distributing from several kcps. to several
meps. .

In order to get fathful wave forms on the oscilloscope, a video amplifier having very
wide frequency range must be used. At present, however, it is the most important to
get a large signal to noise ratio on the spot of the oscilloscope.

The transmitter and the receiver are respectively similar barium titanate crystals.

The power supply consists of the two batteries having low impedances; one supplies
A source as much as 6 volts and the other supplies B source as much as 100 volts.

The tested results are shown in fig. 1-6.
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