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A RECORDING WATER TUBE TILTMETER

By Tsuneo ETO

Synopsis

To study the volcanic crustal deformations in the vicinity of Volcano Sakura-jima, one

component recording water tube tiltmeter was installed in the underground tunnel at the

Hiyamizu observation station which belongs to the Sakura-jima Volcanological Observatory.

'Che recording methods of the apparatus contain two groups: instruments with visual

point readings by micrometers, and instruments with continuous recordings by the optical

method.

A hardend vinyl chloride tube with an inside diameter of 16 mm. and 45 meters in length
serves as the water tube. 'The sensitivity on the re-ording photographic paper can be changed
to 0.0069 “/mm., 0.011 “/mm. and 0.013 ”/mm., by the diameter of the pully.

Good results have been obtained when this water tube tiltmeter was set in the under-

ground :unnel where the effects of the atmospheric pressure gradient and the temperature

change are few.
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Fig. 1. Diagram of the Water tube Tiltmeter :

movement of water in the system.
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Table 2.

paper with the observed sensitivity.
Optical length : 200 cm. Optical magnificatin @ Q.

Comparison of the planned sensitivity on the recording

Diameter plan calibration
of the
pulley. Q S” /mm. f mm. Q S’ ”/mm.
8 mm. 1000 0.0048 40.5 692 = 0.0069
16 mm. 500 0.0096 25.0 427 0.011
22 mm. 364 0.0132 21.0 359 0.013
Hiyamizu Statlon
H.T. 5-50
L L s i . 0
Entrapic
SE.
1 N76°E
Hiyamizu

Water tub® Tiltmeter

Fig. 3. Hiyamizu observation station.

S-50 :

S-50 seismographs (NS, EW).

S.E. : Sassa type Extensometers
(NS, EW)
H.T. : Horizontal pendulum type

Tiltmeters (NS, EW).

Volcano

Sakura-jima
0

Fig. 4. Position of the Hiyamizu Station and
the direction of the recording water

tube tiltmeter.

Recording

Pot

Compensating

Reservoir

Fig. 5.

Arrangement of the water tube.
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Photo. 5. A record of the Water tube Tiltmeter, in May, 1964.
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Photo. 6. A record of the Water tube Tltmeter, in September,
1964.
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27 B
I O 1 T L L S B IPET ==

Photo. 7. The Alaska earthquake (28th March, 1964)
observed by the Water tube Tiltmeter at the
Hiyamizu Station.

3.7 #k@R=oATKEERSHCKZERIF
w—F v EENICE, 16 mm¢ DIFEE RTINS, CEHRE 18 1[E%H LT, #EC, Compensa-
ting reservoir » Recording pot D/KEZR DA <4 70 A —Z2 —TITI2 T 5,
KIE, BLUEEOKEERNHANGZ 5 B%E~5725IC, Recording pot DT (LKL % LR
HEENTC, B ERESD T3 (Photo. 4),
Photo. 5,6,7 i Hid/KFWEMEIC X - TR ONILEGIER L7, Photo. T (3196413 A28H DT 7 &
HHBELRHE LTS, TOHDKEERL, ERETE LTHENTH I bANE0,

4. BKBRAEOETRKERMETICK > THFEhIER

BEKLRDOMBOE LTI, HL<hO LTSN TOT, 1894 T4k 0 JERISE S I K
BERE A @@Lﬁmhnfméo 1914 ED R M KICET % U O » 72 MR ZBhic i LT, KRR LY 2
{hULSHFREN (Fig. 6), FEHD, @EOWmELIE, F& U THILEHOE SNz, WEHIC
k&, GSI BM. 2463 L hERERTHAEH LT BM. 2474 |2 F % +Hud, 1891~1914 EORIC HbLET)
%Tu;o ZOMERFANE NS7T°40E TOTH D, ERMB 127 L8 - T b, BEERTES LTRMSR

S OERLECOOHZROEEEC>NTHE, BRNETLEMTOREAFICE -T, ZOXH



68 AP KPVERE RS 8 5 (H.40. 3)

1894~1914

-100 mm

Volcano
Sakura jima

after Omori

Fig. 6. Contours of change in elevation around the Kinko Bay.
Elevation change was determined by precise level surveys
run in 1894 and repeated in 1914 after the Eruptions.
(after Dr. K. Omori)
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