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1. FL&®IC

HEBFFEFTIC S5\ T, 1970 4R LISk E CiF EsXipici st (Pop-up OBS) %\ < oh:
RZ T &7 (BF{ a, b, 1974; FEM, 1977). FLTEhLEB W THINET > TE .
Lis Lo b ORI, Fhucfvcdi LERoGRE S vE v e, 1)
HE LR A AT - &, BEMLE &AM EFCRRT 5 & BEbh aE T
b, St EeREREA RO BN O i 2 R OB MRy b 5 A LTI TS
PELNED B, Te E s om DT R E BN oo, 22T, B TEREWMOR
WIRE USEE A AR B L ANAC 2 v AT AR FiTac i Lic. W UR O R & 0
S THAIBMNATE 5 X 5w/, (Effifgic Lic.

[0 LRSI, T O MEMEAIERC S (o o T E . £ OERRII,
INHCERIC S BB TE O THABMNATE S 2 L ThH D, Fio o OF I RHERE
ATHREINC L AT o ENTED. Tyh—F e 74 RBEHEIC b THER
LSRR A O — R B s & O MR < O DRI T TR B h T d (Pl
v, EE, 1972, &G, 1974a; A&, 1978). ¥ ioisbE o H SR EREELERC D
VT, FRENRDOPIGEE « DIFREEMA D DEH TTV % (ARNETT and NEWHOUSE,
1965; 455 fth, 1974a; FRANCIS and PORTER, 1977; HEFFLER and LOCKE, 1977; JOHNSON
R.V. et al., 1977; Jounson S. H. et al., 1977; LANGFORD et al., 1977; MATTABONI and
SOLOMON, 1977; MCDONALD et al., 1977; PROTHERO, 1977; SUTTON et al., 1977;
AVEDIK et al., 1978; IBRAHIM and LATHAM, 1978). HuEERFZErfic X 5 & B
EAEOCHREMEHESEB I L THEOEI T - 7.

RS RIEET o 2 ARV RS X 51278 » 7243 (BLANKINTON and ODEGARD,
1977; BOOKBINDER et al., 1978; PROTHERO, 1979), £ HARMEOYFFEL VST
e AR TH D, BEEHEWNEN T2 L = b2T 020« b Y 7 —13BDTH
T H* OT, fERABOT e FEERE (DAR) FRi X 23kt st (¥ 15 AR

* AP ANNCERE Lic 2 A &« 7 — Moxt LCHEABEN AR Z £k, ¢ = — X, @, fF
HMSOERDI DI L, Fie, BfFv A bolick s by — R T, B
ﬁ%ﬁauiﬁomﬁﬁoiﬁm,%a%aSmﬁihatﬁv?—a&%ﬁbtm&%mu&m
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2. EBLATL

(8]

1. &2 4 —

vt — b LTS E 1
WEgEHE LTix, fEEMVTES (Mark
Product =5 1 L-22E). - mii = i B~ AR D DI N ICH %
{ A4ED; 8.54kQ DL OXI-HZ Ltk b,

3 1.69 Vem 'see » 1< T
EF, K¥E# LT

4. 2 Hz

G W
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DR T

(a)

Fig. 1. Gimbal. (a), Gimbal with 2 Hz horizontal and vertical geopl.ones and outside
case; (b)gimbal mounted on the bottom of a glass hemisphere.
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2-2. HEFELNATA-FL5—

mm%,x47z-¢yua—,%~ﬂ—ﬁﬁ@1o@fuvkﬁﬁhmﬁ%@mﬂ%
wEens, EFE, KPE), A Fe7ivoflsy AL ERRMESRA 7~
SO 4 AT R T h. —%, W ETHEEE (Vi) ETHEEE (Vo,
KW@LWM%”4F97xV(HYM,WNE%®5%+V%Wf%6.mﬁ%?%ﬂ
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Fig. 2. Block diagram of an amplifier card containing amplifiers, bias oscillator, power
supply.
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m¢éckmib,:h6#640%ﬁ6ﬁﬁH«yF«Ab¢é.ﬁﬁ%ml&ﬂGWV
78dB, V, 2% 78~96dB, HOZ & HYD 23tz 60~96 dB T, ThZth 6dB =27,
7?%%%%&%?%5.&ﬂkk@%%ﬁﬁk@tbmﬁﬁ%ﬂﬂbt.ﬁmﬁ%ﬁw
S TYTEEEIENTY = F— e F Ak — ¥, BHHART v SR, AHENC
AT 0.2 VDD, EFY 7 1, B 74, b &5 HM% 4> OP-07 T

SAT A A VU -3 EROBY (G55, 1974b) D IC %BHE L fiuiiAmnc
MUESTHS. -2 —HEE LT, EHETHNLERRES L. e
EE = F = ADO AL TN E DT, WY~ BRI B L Db T — % —~dd
PG TEER — I LT o 7oA B RS S f e,

TvT7 e = FOLEMIYEINT 2mA, 7.5V & 13mA, 12V Th 3.

2-3. & & &t

RCEREHCE, BT Y « 75, 2 —Dhty b e F oy F (FATA FHAS M) Ay 7o,
fy#ﬁﬁwvv-75yﬁ—m01%uﬂTGm)T%éﬁ,DC%—;—%@@%(5
IWM)@@@&%ﬁbtﬁ%ﬁﬁ@vv-77yﬂ—m%03%tht.ﬁﬁ«yF
A PT 7 DL ORI WIREO 5 A0 5 B 4 SR EIR L CRET 5. 7 — Sl
FSEEEDH O 7 &y P HEEOK 1/860 (=0.132mm/sec) TH b, C-120 D F — 7%
bé:&KlD%15Ewﬂﬁﬁ%&%:&ﬁ?%é.ﬁhyb°i—7mBA$L&@—
C-120 A fA\ 5. A& mepete o fbr T4 % Fig, 3 R L (4
TEAC, R-T0A L 5). Mirbbnd X dic, 1~30Hz (-6dB) DfER 48T 5o &

OUTPUT

o
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1 5 10 S0 Hz
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Fig. 3. Overall recording/playback frequency characteristics of amplifier and recorder.
1.259X10~* Vpp input for amplifier, 78 dB amplification.
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MTED., 22N F—7%lifT5E40Hz = ¢LRETHIC 5%, BETRO 5 —
70 C-60 FTLAL VO THFITIE V. LB, TIAF L, 7« r— 20 AR,
T e ZRES 20mm OV v 2y« 7 o — 2 TR ER L 5T, T—2—bR
435 40~80 Hz Oty % St LA /GRS £ TR T X 1.

2-4. Kk & BEEH

AaIEERE, C-MOS ZH\-CHE L fEompg (SBF1b, 1978) & 44250 L1,
ik BCD %= — FTHh B, KEFEWERL 0~40°C O{iFIT 5X1077 DREED §,
RV, S OKD RIEFEERT SMHz TH Y, W — A x—icX b BERNAT
5 TCXO ZTh 5. ENMNANIC X - T2 T 35 mW DIt EInc s &2 1.
4Hz BT HRMPBEIRME 24 a3 = PR EENAKIE T A, 7 v 7R LK
s, 244 ¢ a— FIMRBE UM TET 2 IC/ e = F e r =2 IC A5 T 5.
BH—=FZa4 o5, 7EDI—F e« r—SiC@lET 5

2-5. M =

3 B FEE i S RO AT 5. 1o e — DIEHE B HETr
»Hy, lom&ﬁmuiofh_éhéwgfmo,%6101@%%Lﬁ&#émmk
EDRIEOMETH D, M2 FHITEBLETHRMUAT IR SIS, F0 5 BEFT
I X BHEFFIRERE /IR A0 T WIS R e T b 5.

T2 = X BN, PHVEIERC & o TR, EEBENCZE b 5. HAEIEAS <
1% ERIPHG ERNIGC Kk E LB, HEVWIERELLSTHE P Ao i%bich, AT
T VREMLE T E DI DICHEPTILE L 2 ENHEDT, BHAFRESG S L utias
7ol HFE DR EMEFIRMAL & 7o & 2B OB TH » T L HIFR-caf L <
LE 5. MFoMBBuriy 40~80Hz L 2L L, THUIERTEY v x v o 7 4 — AT
BRI DEBELEMEN I ETTT oD ENbhwic. Fo TR 7525,
J ey —ANANRDLEMT, JEX 20mm DY v XY e 74— ATHAL. WL XY e 7
= Ak 40~80 Hz DTk LToRdih b, ot — 2 —f#3HEEL 6.5V & L.
TCER E TGN TE BT RE L.

D L ODMFIPEMIC L s TR END EELZLRTHHLDTHS,. ZIUTHE
FEECE Lo, el g O fE IS EE N T2 s DRI X v 100 £ 4 25k LUTs
(KASAHARA and HARVEY, 1976). ~ Y 7 »ifi%h, HAEIED H ST M RS
NA bRt i, F0AX2 Az 8.8Hz THH, W1IFDOMUEL 5T
7. BRADNER et al. (1965) 1%, ¥4I el S e 2 Hz OIRHO © — 72,
T v 7RO s~ iy (Karmén Vortex) (2 X » TR Z 5o &2 72, #8 OBS iz
R LTHN~ N X BIRE DT i LT 5.

WXRZ DGV E S hORRCi b v 4 7~ X (Reynolds number, Re) it

Re:ﬂ (1)

Y

TH2BRD. 7L Vil (em/s), 112{RLMYIEE (em), v (3T EE (cm¥/s).
v RN THEHLEIND,
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y=A (2)

o R GREC (glemes), o XFEE (glem®). Iz, 0°C & & OROMEMFBENL 1=
0.0178 g/em-s THBH DT, p=1.0glem® & Liz& ¥, v=0.0178cm’/s L7x%. 7V 7
FOREZRY 0.5em, ~—F ooy FOTRY 50em & LTHH%Y 1~50em/s & Z8{LL

freEovg s A Table 1 o X

Table 1. Reynolds number for an- S1cten. BERVA A AEE 105~10¢

tenna and hard-hat BT, Fs 10~50cmfs 2%

! L~ vlEc e B THS 5. T

1% 0.5cm 50 em SN—=F oo~y FEATIE, WALV

1em/s 310 3x10° BRTEBTHS Y. ThRXLT v 7

10 cm/s 3x10? 3x10* F R TR V= IR TE
50 cm/s 1.5x10° 1.5%x10° LTHDHH.

—J5, A= vRRISTREIERS
WO R f 13, =H 127 (Aeoline tone) & LCHI HBHILR

StV_v 20.1
_20.1 3
f=Rr=—r 0195(1 Re) (3)

LT3N D (Hlx i, LAMB, 1932). d 13154£% (em), St iz A + » — -~ A% (Strouhal num-
ber) TH 5. ZHICIX TR LTARBE Table2 DX 51z, 7 v 7 I (EER0.625cm)

Table 2. Frequency produced by Kirméin vortex for various
diameter and various velocities

d
14 0.625 cm 3.81cm 50 cm
(Hz) (Hz) (Hz)
lcm/s 0.32 0.052 0.004
10 em/s 3.2 0.52 0.04
50 cm/s 16 2.60 0.2

JAM e LAY 10~50 em o3t LT 3.2 Hz~16 Hz & BiREF Ot ic A » T 5.
—F, KEI VA I AREE ot = oy BT, P o &SR CHREE LR
F5Chs. d=8.8lem 3T Uk e U m2VRT T, Vo T4 b OEFETH D WD
KEWE o b i .

I DIEREE = EA3KE D R E TR D THDUNENH D THH .

3. UMLSATA

3-1. 54 v—[E%EMERSS
R A AR E S 5 L LT, HFEFEH UYL (Acoustic Command
Release) &R 478E: L (Time Release) o 2fi¥idb 525, TiFIxEE K < HAGHIGT
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B, NUOBRSE LT &, HATEZSHZ Db T Wis KON H 5. B
i, MBS AT e & A, AN MU A T A e K o Te & ETL, WA
BN B ERELTLES KN DH S, Lo LGNS chd by, RiicTE
D TR FCTIRE Ui & il 7.

LV AR E LT, K3, AL, T4 - ey x -, TH%, B2
—, WA ESRD BN, Thi—E—Erb5. K, BERLL, T4V —eh &
—HFREFORP ko £ & 5. 1y, bIaRAETIPEk-s Ty 5
CHER T E WV R R ST B, Fh, WTROTIRL fERERSE 2L —H, &
fli7): (Electrical Corrosion) Cix, TEfliCMV-2 74 v —2EHEMTH b, JEHICLi
ThsH L, Wb 4 <t TEAEA AV S alfE %, AR S AL
TG HE, BMOFIA DT X, BREYE L b X PIERIT » BHAN, fo X OMN D
Bt LS E, 0.5mm oA v L AHKAGSZ LT Lic, ZOFUXEE 12V T
2~8 HTHELTW S h, WA SAUEEMmE3, QAR THL o &b,

a4 <=—[AfD 7w, 7 M Fig., 4 R L, 24 < —30%K 9,999 Wiz < 1 B

THUMBWHEEL SW.

204 0;0[HR

H
~12 |0e73-- 18641 35KHz

X-TAL 0<C,

L]

TEST4 TEST3 TEST2 TEST1
4.0965EC, TKA7 [0.87690635E0  [18.64135K13

TIMER CHECKER

Fig. 4. Block diagram of time release electronics card and timer checker. Timer
checker can test, (1) original frequency, (2) 2-!* counter output, (3) 27!% counter
in/out, (4) quick test using 1 Hz pulse instead of 1 Hr pulse and (5) firing test by LED.

WRCRETE S, MUER <ledin, 44 ~—HORBRBAHT, 54 = —h o
RUN-TEST SW % TEST w¥Zx 5 &ick b, FERIE oM, LIEITE 1 B
L7z (SER¥fH 0 1/3600) Ties bR, »C& 5. e < 5 & LED 238474 %. =
DzA4 ==L 0.5mm FEDOATF v UAROWMIZ LI 800 mA AT I LN TE B,
SRR, AN OLER, AT v v AR E fUTERBIORA <, R TEEELAE
HH. BELAUEE LSS 12V B0 EE 2 5 80 Bohiliahs., Wiz 7 47
YA 8 AV, & — rix 1 EEFIPHVGCU AL S T T H B
Z2A=—DFY v M E T & AR mm, MR 40mm, PI9iE 290 mm, S} 320




Fig. 5. Outside view of timer

ctronics and pressure casc.
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A and B connect to positive out of A and B timers.
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(b)

Fig. 7. P-79 package. (a), Schematic, A: release mechanical part, B: release link,
C: tension spring, D: tension band, E: release timer, F: hard hat. G: bottom
coupler/ballast weight. (b), View of whole P-79 at deployment.



524 GIRIE= « ETUEZ « IIWAZIE « KT PR« JL W9 - Rl—

— ﬂuurumnm—

Fig. 8. Released state by corroded wire separation.

~y PHECEELTHS Fig. ). A7V v 27 (C) B3IV 2EKDATFT v LA« AV
D) Trvy—2+x (A) KEMC2HANEIEY, £E Q) CEELTE. &0
BEE Y OHOH 110 AEE 0.5mm DAT v VABIZHhI D, MU 2KDAT v VA
BOWLTRATRTE, v— 7 -y — v —ERrRs LCEEE» ST h, Mgy
A=HmEiEd s (Fig. 8).

2D &4 = — XA, FTEB. 24 =—HHTD (+) T AT v VA,
(=) AT v vAEREV A -7, BT v —RCoieh - T b, B h v &
i, B L. TR0 XY CERE 0.5mm OAT v v AR 2 7> 30 BTy
Wi 5. Z ORFFENE, 6000m 7D DFETE LIS h 0 LD 2 ] 80 ficDTE R
BRI B,

1EIOBEIC L - CTHET HMEE, B3TEMSMH, AFvirA«e v ytarsy vy
VY =R V)V 7&BA2H, AT v UARSETHD, # 2,000 FEEMTHS.

4. ML TEF EHER

4-1. HEFRAMERS

AR LRBEMEH CRENALETSH S, BIRBLHEE LT, HEEREYT
N IR T ARRCT BN D B, TS, YR IT 4 2 e T g — NEOIFHIM
HHERHFCAMT 2 HER LS. KEOBEMENIZELAE TV IREAVTW 3.
BATT7V IBREFEL LI ENANCTRETH D, 7A BRIy 5 2 bRFBE L
L WEWSEFZL - TWBD, AR T I ARDEFROHTHELT S, vy iy
TawZ 74— 3@ THY, AEOHRRILAS e v HFCBELTH AN D 5.
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Outside view of OBS hemisphere.
ERI {1 U oS i i 4k 2 (€M i i o3 4 foabic o 7 AR 1o,

# 7 AR ER 43.2em (17 1 ) O O (Fig. 9. ZoOFH 7 AKKDN
fRix 40.dem TH Y, Kb 26.4kg OFENEL T A L 7,500m £ THD,
13 LAY OIS, fEamToiiiic & o T BRI A e, A 2
KoNTWT AT KR 7 4 vOAJIERBNOANAZENTED, HTA
AR AR ST T T AT 5 Bl — K .

AR T E R LR T H D, T .
Foeon g FEEHICIL, F EISOBESHEE OO 2.5ke OH

Fig. 9.
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&~ 1 P 7 g v 50T
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Ve, 38 j\_‘
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F
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Bottom coupler

Fig. 10. Upper view of P-79.
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-H.J T4 (Fig. 10). ZHici 4 Ao fLfe ) (Fig
b), #FECHEG OHRIC E O H » 7 Y v YRR L (o o
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SERH) L (Fig. 11).
:jf',l'.“‘f-lu_li Ll o ¢, W)t L
fir ORI D 5 225,
DYEEY L AEE LTt
K% 1400 m (250
H ,')“'\[.]H FEAR L e HE gk -

nry

AT IS OB
T, ML oh

AL
MaEfY

DR By 27T MHz <

%1 AN
<A
k IJK'V” x '/l' BURPE A I e &

el

e

e 1

RN TR

st

Hnh, = ,-\f‘,!_[(} ¢ HE

HBETC IR E

‘l’ ;. H- » I'.l

i

2 2 e AL Fa oy
|

‘.-’f'{‘J“'"-'
, =i A A, 2 o 7

t Fy 4

~

S hy
L Aob T o4 <
40 m DOYFNCH T
G B Jr e B L1,
FoUER 2 2r B0 BT

5~10 4)-

DR

> R Tl e

LR E AT A

1] - i Tl R i AR -
v 7 Y7 R QT HIZHICE

(OAR SF 500,
= OIRRIEL T Y T

B TH %

i 2001

CH

WAl jnjkt}'i' i ‘i“!:j:j.'!l_!"”-‘ o
C 600 Zq % ¢

DIMH AT » T2hs, 44

Ay L

K Ligthiuite b
« .1 A = (5 ¢ ] y
4 HBIC AR E O
%

- DL BE T
OAR ST-200). =
(I Rt
WL O A )

HETs & 4

"':"ll ||J.

JEBE DTN 6> DI
DR
Vi iR A b,
15m~20m -
{F IR

€ b
|

gl
il g

Fig. 11.

Poped-up P-79 on sea surface.
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WETHBICERGEY L AN TRV, METIEROES 3m OK%E 5 Rtk
HEE L oo, BRI IR S L BIFRREESR LR TWL
FEkE— 0w ZBIEL, 20 BREC I A7 vl o TP E i,

CR

ATRRSCR AT SRGTRGE, JOTEBMERT 7 = 2 = 7 1 BI%E, HREEBRIEIT T
ko TV E Lo, 0MELORBUC B LR & - R SBIEI O fk dis e, TH5A
1 & Y0 LB A T & o 2 RURKBE R IR, TFICAUMRBATALG, 3 X

R A DH 2 &I - L ET.

System specifications

1. General
Non-balasted
net buoyancy:

Pressure Case
Diameter:
Net buoyancy:
Weight:
Material:
Manufacturer:

Ballast
Material:
Weight:
Ballast and bottom
coupler weight:

Instrumentation

Geophone
Type:
Natural frequency:
Coil resistance:
Sensitivity:
Geophone leveling:
Hydrophone
Type:
Response:
Sensitivity:
Impedance:
Depth:
Tape recorder
Type of recording:
Tape used:

Number of channel:

10 kg

43.2cm (OD), 40.4cm (ID)
25.4 kg in water

17.7kg in air

Low expansion borosilicate
Benthos Inc.

Lead
32 kg

40 kg in water

1 vertical and 1 horizontal

Mark Product L-22E

2Hz

8540 ohms

1.69 Vem~!sec

Mechanical gimbal with 10* poise silicon oil

OAS E-2SD
DC to 5kHz
450 pVPa™*
12nF
unlimited

Direct Analog
BASF CrO, C-120
4
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Recording speed: 0.132 mm-s™!
Tape duration: 15 days (360 Hrs) (for C-120 tape)
Frequency response: 1-30 Hz (—6 dB)
Recording deck: Alps FHA3 (DIN specification) cassette deck
Wow-flatter: 0.3%
Bias frequency: 1kHz

Batteries
Type: Alkaline D cells
Number: 34
Life: more than 30 days

Amplifier
Channel: 4 (V,, Vy, HOZ, HYD) selectable gain ampli-

fier and one (TIME) buffer amplifier
Gain: 7 positions from 60dB to 96 dB by 6 dB step
Frequency
characteristics: 1 Hz to 100 Hz (—6 dB)
Input noise: 0.2 #V (rms)
Power consumption: 2mA, +7.5V for amplifier,
13mA, 12V for DC motor;

Clock
IC: all C-MOS
Out put: serial BCD time code
Power consumption: 3B mW
Precision: less than +5x1077 (0-40°C)

5. Release (Dual electronics and one mechanical releasing part)

Method: electrical corrosion of 0.5 mm stainless steel wire
Maximum set time: 9999 Hrs

Release pressure case: 55mm (OD), 820 mm (length), 7.5 mm (thickness)
Pressure case material: 2024-T8 (Tube) and 2017-T4 (End cap)

Release batteries: 8 alkaline AA cells
Power consumption: 80 ytA for Timer, 300 mA for corrosion.
6. Finding system
Radio transmitter: 27 MHz OAR ST-200
Flasher: OAR ST-500
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24. Pop-up OBS (ERI type P-79)

By Junzo KAsaHARA, Sadayuki Koresawa, Shozaburo Nacumo,
Tamotsu DAIKUHARA, Tomomi HARA and Seichi ANDO,
Earthquake Research Institute.

A new type of pop-up OBS (P-79) was developed. The P-79 has the following features:
the newly developed release system; use of new sensors (2Hz vertical and horizontal
geophones and one hydrophone); a new gimbal for geophones; the use of glass sphere
pressure case; a low wow-flatter recorder deck; and easy handling.

The main causes of OBS noise might be the motor of the recorder and the Karmén
vortex due to bottom current. Motor noise was reduced by the use of a foam rubber in-
sulator. The dominant noise frequency due to the Kirmin vortex was discussed. A 50
cm/sec bottom current may produce a 16 Hz Karméan noise around the antenna of a radio
transmitter with 0.6 cm in antenna diameter.

The new release system utilizes an electrical corrosion of stainless-steel wire. Dual
timers in separate pressure cases feed one release mechanism. Pop-up tests were successfully
done at sea.




