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Fig. 6. The roller upon which the monthly recording type pres-
sure vessels are mounted.
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Fig. 7. The dimensions of the models
for testing the pressure vessel. On the
left is the model for testing the thickness
of the tube, and on the right is the model
for testing’ the -thickness of the cover.
The material is steel S35C, for which the

compression yield point is 37 kg/mm?.
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Fig. 8. On the left is the block diagram of the test ap-
paratus and on the right is ‘the sectional view of the pressure -
vessel which is made for the model test.. .
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The stress is appliéd repeatedly by increasing the maxi-

mum stress in steps. The abscissa is the operation time. The
value of the residual strain which corresponds to the maximum
stress of each cycle of loading is shown on the ordinate.
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Fig. 10. The stress~residual strain diagram of ths model
cover. The test procedure is the same as in the Fig. 9.

Table 1. Comparison of the theoretical value and the model
test value for the yielding and failure of the pres-
sure vessel. The model test was performed for
the tube and the cover respectively.
Yield - Failure
Theory " Model test | Theory Model test
Tube ’ 410kg/cm? ggkglcmz ' 630 kg/cm? 610kg/cm?
. I N
Cover 470 ’ 230 720 780
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Fig. 11. The mode of failure of the model tUbL
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Tahle 2. The location and depth of the test of the pressure
vessels for the ocean-bottom seismograph, and the
location and the period of the ocean-bottom seis-
mographic observation where the pressure vessels
were practically used.

Type of Pressure ERIK-4 Monthly Deep
Vessel - Recording Ocean bottom
location off Nozima-zaki  off Nozima-zaki  off Nozima-zaki
Test depth 3600 m 2000 m 4000 m
test time 2hrs 1hr 30 min
date 1968 Oct. 10 | 1968 Apr. 14 1969 Apr. 14
e off Sanriku . . -
location Sagami Bay off Sanriku off Japan Trench
Olsarvatisn depth 500~1500 m 1050 m | 5610 m
mooring period 4~15 days 43 days 2 days

date 1965~1968 1969 May~June 1969 May
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Table 8. The main specifications of several types of the pressure
vessels for the ocean-bottom seismographic observations.

Type ERIK-4 Deep Ocean-bottom | Monthly Recording

Material Tube STP 38 SNC 2 STP 38

Cover S35C SNC 2 S35C
Inside diameter 240 ¢ ‘ 240 ¢ 3009
Outside diameter 270 ¢ 2706 340 ¢
Tube thickness 15 mm . 15 mm 20 mm
Inside length 1034 mm ! 1034 mm 916 mm
Weight (in the air) 230 kg l 230 kg 685 kg
Operating depth 2000 m ? 6000 m 2000 m
Limiting depth 2400 m 8300 m 2400 m

Fig. 3 w4 E#{E L iR Mt ES 2 6000m il L'l » BB, &
L OHIESE LAz 2000 m R EA 2RO — BV LiE £ L TURL.

5. ENGLUHER

B ARSI B\ THEEBEBRIE T 5 1201, MESREHICRE BELL.

1 DK 6000m HOFEERDOLOTH D, 1-D1L7KE 2000M Koo 1+ AENAD L
DTH5H.

G AMESRCIIHEE LT TCAM SNC2 2 i LEROBRR X IIh o, i
VLR 2409, SME 2708, NE 1000mm, ZESKAFEER 230kg TH B, FHEIC X BRE
HERAEERR 8.5km TH 5.,

1 BB ESSE, BTRGCIEEOME) CHEMAAREEHETMARE 2 R1ME
L, A =2%2 2 CERAERT2HRNAHHE U, R AER 3008, SR 3408, HE
920mm, ZERHPERE2ACT 685kg THD. FHINC X HREMAEERY 2.5km ¢
H5.

Zh B O EAMRI R KEEET R EME R oNHE (196944 A~6 A) X
CH#ERFRERFA I Hofidg (1969 4 8~9 H) 1T\ Tillik L O ¥ HIEE B
AL, REFLHERYEL.

# 33

¥, MRS AN EASOMER Kl s L OMERINCH i » T, FFksE
BRI ARBEALBARBERL CHFEHRHADOF 4, THEASASBH B ORREDOR
T Y TRHFRFE TR SIBERIES, BEAERS OLIRBRCEE U BRI
FFTRIFEMBEG, LSRR IxF-r. & SISECEHOTEELE T,

= OB FEH O — ML 3GRERHEP BT X 5 e,




BEBEANERSSR. 965

X k-

1) ARNETT, R.A., and T. W NEWHOUSE 1965, Ocean-Bottom Seismograph, Proc. IEEE
53, 1899-1905. ° )

2) BRADNER, H., 1964 Sezsmzc Measurements on the Ocean-Bottom, Science, 146, 208-216.

.3)" BRADNER, H., J. Dopps, and R. FouLKks, 1965, Coherence Measurements with Time
Sampling Ocean-Bottom Seismograph IEEE, 53, 1906-1908.

4) EwING M., and A. VINE, 1938, Deep-Sea Measurement Without Wire or Cable, Trans.
Am. Geaphys Union, Part 1, 248-251.

5) EwING J., and M. EwING, 1961, A Telemetering Ocean-Bottom Seismograph, J. of
Geophys. Res., 66, 3863-3878.

6) FiLoux J.H., 1967, An Ocean-Bottom, D Component Magnetometer, Geophysics, 32,
978-987.

7) Kanal K., and T. TANAKA, 1958, Self Levelling Vibrograph, Bull. Earthq. Res. Inst.,.
36, 359-368.

8) MonaKHOV, F.1., 1962, Microseisms at the Bottom of the Baltic Sea and in the Northern
Part of the Atlantic Ocean, 1ZV. Geophys. Ser., (in English) 573-580.

9) NacuMo, S., H. KoBavasui, and S. KORESAWA, 1965, Construction of Ocean-Bottom:
Seismograph, Bull. Earthq. Res. Inst., 43, 671-683.

10) NaGumo, S., H. Kopavasui, and S. KORESAWA, 1968, Improvements of Ocean-Bottom:
Seismograph- Construction of a Long-Life Magnetic Tape Recorder, Bull. Earthq. Res.
Inst., 46, 861-875.

11) Ryxunov, L.N., and V. V. SEDov, 1967, An Ocean-Bottom Seismograph, IZV. Physics
of the Solid Earth No. 8, (English Edition) 537-541.

12) SNODGRASS, F.E., 1968, Deep Sea Instrument Capsule, Science, 162, 78-87.

13) SutToN, G.H., W.G. McpoNaLp, D.D. PrRENTISS, and S.N. THANOS, 1965, Ocean-
Bottom Seismic Observatories, Proc. IEEE, 53, 1909-1921.

14) THANOS, S.N., and A.C. HUBBARD, 1966, Tow-Way Hydroacoustic Communications Link
For an Ocean-Bottom Seismograph, IEEE Trans. Geo. Elect., GE-4, 17-24.

15) THOMSON, J.T., and W. SCHNEIDER, 1962, An Automatic Marine Seismic Monitoring
and Recording Device, Proc. IRE, 50, 2209-2216.

50. Pressure Vessels for Ocean-Bottom Seismograph.

By Shozaburo NAGUMO, Heihachiro KOBAYASHI,
Sadayuki KORESAWA,
Earthquake Research Institute

and

Takao TAKEYAMA,
Kaihatsu-Kogyo K. K.

In order to perform ocean-bottom seismographic observations around the Japam
trench, new pressure vessels were designed, constructed and tested. One type is for
deep ocean-bottom operations at depths in excess of 6000m. The other type is for a
monthly operation on the shallow sea-bottom at depths of about 2000 m.
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The deep ocean-bottom pressure vessel is made of high-strength steel, SNC2. The
specifications of the deep ocean-bottom pressure vessels are: inside diameter 240¢, outside
-diameter 270¢, inside length 1034mm, and total weight in the air about 230kg. The
-calculated maximum operating depth is about 8.5km.

In order to obtain safety and efficient operation in deploying and recovering of the
-ocean-bottom seismograph, the monthly recording type pressure vessel is composed of
two vessels. One of them serves for housing the necessary batterries (12V~208 AH)
“for 1000 hrs recording, the other one is for housing the tape-recorder, crystal-clock,
.geophones and amplifiers.

The specifications of the monthly recording type pressure vessel are: inside diameter
3009, outside diameter 3409, inside length 920mm and total weight of the two vessels
in the air about 685kg. The material used is steel STP 38 for the cylinder and steel
.S35C for the cover. The calculated maximum operating depth is about 2.5km.

The pressure vessels were tested and used for the ocean-bottom seismographic ob-
:servation in April~June of 1969 around the Japan trench during the cruise of ‘the M/S
“Hakuhd-Maru” of the Ocean Research Institute, the University of Tokyo, and in August
~September of 1969 off Sanriku during the cruise of the M/S “Tokai-Daigaku-Maru II”
of the Tokai University. The results were excellent. o




