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1. HfEmOBHHA

EARIE B O EHER B BEIC 2.3 BRE SN T B9, HL, 2ORALE X~ 2
TUTEE, X, BEENICES T, HFHEERKS DA EMEL P T OEBETERIE,
ABD IO NAERMEL 2 EF ORTHN SRR OMEL (AL TH>T, FHH
Wz, SREEERSO A I Lo TIRENEE S, WiZ, a4 vOEFHERE L OFICE
XOBEFZEZZ NIT L,
K(d*0/dz") + D{df/dr) + U = K (d*@/dt) +GI,

11
I = EfRo+ Rexe) = — (Ro+ Rex) "G (d0jdt). |
HL, XOMETDEORNFEZL TS,
t: B¥HE b: EEEAHO 24 v OBDESR
9. HEBEHOBORIEA N: o4 v
0: o4 APoOEEA B: RER%E
K: a4 vfoReiEs Re: =4 voRBER
D: a4 vofoBREEIRIC X 2B Rext: 34 v OAEEH
U: a4 vioBAmERCHT 28N E: a4anoiBh
G = NBab: ®BILHEE I a4 axiih s BH

a: FEMCEALTNOIALVORDORS
DNHNOREDOWIR I 2 BERI/NAZ O T, 24 vOBELAEIKDOS v E~F v RF
BHROH EZEL TS,
QD) omA S ER [ 2EET 5 &,
d*0/de’+ K= { D+ G*(R,+ Rexi) ' HdO/dt) + UK 0 = d*2/dt*. (1-2)
ChREBOBRANBHOHB FER LB UETH S,
WHOETHRSXBKEESOKRE XICEHLTE, ZOBREIRBNCKELS N T

1) PEHB-REG-RESRE- -8 AR5LE; Rotation % Hi ¢ MR & 2 0%, HBY SHEHS, 1951 4
58 25H.

2) FEEH; FEBHMRITORIE #HR, 11 (1958), 141-144,

3) ®O R, HEEBHRE, #E, 12 (1959), 162-170.
WATANABE, H.; A Rotational Strain Seismometer, Bull. Dis. Prev. Res. Inst. Kyoto Univ.,
No. 58 (1962).
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Fig. 2. The inrer construction

of the equipment.
unit: mm.
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Fig. 3. The part including the coil.

unit: mm
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COMES D a4 VA EEES X ¥ 5 &, damping factor A i, (1-2)i12 XY, kol

h = hyt+ QK ' GHR 4+ Rox) (27 fro) . (1-3)
{BL,
L
= D/(drnfuK), fso = 2m)(U/K)?
TH-o> T, he I THES N7 24 ORI & 5 EBHBHIE & SE ORI & 2 HlikiICHNT 2
HTHD, foldadA VEOHEIREH LK TH S,
AL Rexe DEEB 2412 Z T, HMR#AT S S5 &, FARKCR L BIERG
Sz, AL 20ms TH B,

oo 10 K& 7K% 5Kg

4KQ 2KQ 1K@ 05K
B4R HAhEBoHE ~2Ho lLUOREE 20ms

Fig. 4. Records of free oscillations for various external resistances.

BAREE-ST, 24 VICK2BEEHIE O damping 10
factor h —h, &R OBELGILH Ro + Rexe & OPHAE R D
L&, BERBEOND, X, TOBIT, fo OEHH S,

—F, A4 VEEREREEL T, a4 VO SNNE

R¢=0.100%0
hg=0.0783

T T T T T
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[N
W L7z 5, X OBUE A 7, P
0/ = G/U = 1.78x10"? radian/mA.  (1-4) L1
(1:2), (1+3), (1+4) K085 5 [ & B L 1% T ] — Re+Rext 1
Lyl Lt
LN TED, 2% LOKA 10

5 HAUHME & AL E D

CoMER i ETL PRA RUSBEIEG 2 2 Pr T 5 % O

B
JLEE s, PRABOATI P v 2D LR aLvd Fig. 5. The relation between
BAEF 60.6 2, WIEBTERO H OIS S50 93 electric damping due

to the coil and the
Henry Th 5, T, WL 2B OMHES @ damping electric resistance.
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factor & (%,

HinkE= « H

vy v OB E 252 1T, #06 ThHB,
FEBHOREFT LOBEEE 1R BT TE L,

Flxrk TEMEHOHIHE

Table 1. Numerical values for main parts.
# Fa %) i® 4 H
X A®A MK 5 24X 25x80 mm?, 2 fH
B EE R 3.6X2mm
a 4 o P o R Ex 0.2mm
a4 g & W HE 0.09 mm, 470 Bl%
a4 v PH S SV E# 0.30 mm
vy v MEH 2159

() #BEEEOER30kg

BAERTRVE, BESINMWLVBORIMERTERNHEIBL 2RO LLIE2 T,

F2R  HEPOHRE & ERE

Table 2. Numerical values for main constants designed
and observed.
% B O fE £ il i

K 2 1.91 gcm?
feo 20 249 cps
ho 0.1 0.0783
R, 120 101 2
B 6.3%x103 — gauss
G 10x10-2 8.30 X 10-2 volts/ (rad/s)

T OMER ZRICE L TRONE, AKERNEEEEE 3 5 BERERSIEFicis 5, 2

ANVEEFE LS DT PENT 555, BBICEBNZD,

F2RRZBI BB OHF s coEidotiié ET.L. PRA B # 72 8 4 2 0 i
TR LABAasEs L, REKRLCESEINS
6~7 cps D D AEHICH U TR, LEEKLOREIAHB AT 5,

2.

AR QR RBEE 107 (rad/s)/mm TH B,

FHERICLDFX B

C ORTH S BRSO RREMIR T~ TREH M TH B,
2-1 6 Xid 1964 EOBIcHiBR BB T SH HERY ORHEO 1 2 TH D,
FLERSR AR ERE O ET.L. PRA BIMEEGEAHN SN, trace 1 pd 10 5213 4.5 cps

4) HEkeE—;

ETL. #iR#g% (PRA B) o#8HBRIC 20 C, RERMTERS, 12 (1954), 1-10.

5) INMKEA % oft; SH o, BiRER s/ L — 748, 35 (1964), 11-16.
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Fig. 6. A record for SH waves obtained at Shirone city,
Niigata prefecture. Trace 11 shows rotation.
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Fig. 7. A comparison of trace 10 with
trace 11 reversed.
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BRHMEINTHIEY, F6RICH >N 5 transversal g4 OIRIE
ORELNFEFHILOVEETH2LELNDG, BELEOTHEEThH
13, BERSCRONDIHEBOR S D EHOFERZIZ LOVE KO
FEELE—~H LTS, LOVE fiid SH foAarbalkahsd
O EFHE, LovE IROERSEH>TEMNTER, LBD 2D
DOEFRNLS R FELULERBEONLTV, CNEESHRT 25
EIFkoORETH 5,

FUEBBOES 2 m OBPUETHA <4 1 50 grs % 4%
SH7BE, FOHG 20 m RIENIHLETE S N vertical RUS
radial G4y D&k E, B 6 XD trace 11 (rotation) & % 9 Mz
~NTHK,

vertical fRAFICR O N BIREOR & L ET @K I B Emidh 0 10 20
TOBEHT, TOEKOMINTIBR IIFTH5, Kook WSE mEMLolo
DRBIE L FORBIOUHR IV ETH 5, 4L0IHER Fif?;;;distm
OB X, T BB P B id RAYLEIGH HHITH D, plots of peaks mark-
IV B3 FR I # T O RAYLEIGH 2350, Choici L, 1T ed in Tig. 6.
HESENTHBOY,

FIRERA L, Bimmaid, TE I #RTEET5HAC, RE{wNTHD T ENE
Mahsd,

Aie DRI X, T #3 transversal Ji5r % K &, WT-OEBIEOEFTHTAEZET
HEFENT, MEOHHETHD, iz L, IV #id transversal i3 2 &5, RTOEH
REOHTHMESOHERAN TR, PICEE 5, T RSEE L LLIcE, BURRShE

vertical
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Fig. 9. Comparisons of rotation by hitting a plate with
vertical and radial components by a blast.

6) SiMA, H.; On the Surface Waves Generated by Small Explosions. Geophys. Mag. 31 (1963).
457-469, 471-489.

7) OKADA, H; Analyses of Seismic Waves Generated by Small Explosions. J. Fac. Sci. Hokkaido
Univ. VII, 1 (1962), 459-485; (1963), 79-89; 2 (1964), 197-237.
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Fig. 10. A record for SH waves obtained at Otaku,

Tokyo. Trace 10 shows rotation.
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R AAHIER & A AN 2T, HERABEL o, Bk 22m 20 o
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8) UNWIER; SH prsEERERI o B, JuRiE, 12 (1964), 29-41
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Fig. 12. Comparisons of various components at a point
22 m far from the source.
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Fig. 13. Shot depths were (a) 2 m and (b) 4 m.
Trace 6 shows rotation.
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9. A Test Production of a Rotation Seismometer
for Seismic Prospecting

By Kyozi TAZIME and Nozomu DEN
(Department of Geophysics, Faculty of Science, Hokkaido University)

The new equipment has the same construction as that of a galvanometer. A com-
ponent of rotation of the earth should be purely picked up by it, if the production were
ideal. The equipment is so designed that the maximum sensitivity in the total system
may reach 10~¢(radian/s)/mm on the recording paper.

A few tests have been carried out in fields. In a rice field which had thick soft
layers, the rotation seismometer acted well. On a hard ground, however, the action of it
was unsatisfactory. The coil would be moved by the other motion than rotation of the
earth. ' _ ‘

At any rate, the rotation seismometer must be useful for investigations of seismic
waves. Several improvements of the present equipment will soon be carried out.



