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ON CHANGE OF GRAVITY WITH TIME
(Observation of Gravity during the International Geophysical Year, Third Paper)

by Dr. Sci. Eiichi NISHIMURA, Ichiré NAKAGAWA, Dr. Sci.
Tokio ICHINOHE, Mitsuru FUNABIKI and Torao TANAKA

- Synopsis

The observations of earth tidal change of gravity in Japan are being continued up
to the present time after IGY and IGC-1959. The data observed with the Askania
Gs-11 Gravimeter No. 111 during IGY were in detail treated and the definitive results
of harmonic analysis were obtained.

In this paper, the sensitivity of the Askania Gravimeter No. 111, the effect upon
the results of harmonic analysis caused by the difference of method of drift-elimina-
tion, and the final results of harmonic analysis after the full correction are reported.
Concerning the tidal factor of gravity, the effect of oceanic tide are in some detail
described, and it was found that the most reliable value of G(=1—3k/2+#4) free from
the influence of oceanic tides in Japan is 1.14. Moreover, the records of the great
Chilean earthquake of May 22, 1960 simultaneously observed with two Askania
Gravimeters at Kyoto are shown.

#

1957 %27 Awcigd btz IGY (International Geophysical Year, EESHEREBIME) 13, 1958 K —
EOEGN Lieolen’, ZoMK e IN-EBOBINL, LoD IGC-1959 (International Geophysical
Cooperation, EFRMIERBINIGHT) OFEL L ThT bh, L1960 FLEDS, FRA EOBIIL, 20 %
IR TS ARV DT B,

LELOENBIL, FE—H TLORTWBHED, ICY DHPLF OLDEERB IR DTS,
HREBOWRER LB T, RN REED D Z LT bdind L 5EESh, FLTERIRED
THBMG, IGY WHBOEHBINL, ZOFEOHMT, SBXTHBLTETERTV2 O HYR
T, EISARBRBOERINER IhooH %,

ChHOERNLELRERO—IL, FERNC, TTCHE LTV 50~9,1957 £ 7 A b 1959 F
5 B¥Coic, Askania Gs-11 Gravimeter No. 111 & Lo THELALBHERN, ZOLUTHDT
BEEINDOT, ThirERNBERLLTHREL, dbeT, chboEEb LRl T, HT0OR
WERRALHEE S, 19594 6 ALUMED Askania Gravimeter No. 111 i X2 TELh LR LT
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BHUOHN, BHMHRS X OBHA R X oFEMc o T, TTRE—BEVTORTWEDT, &
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Fig. 1 Positions of earth tidal observation station with
the Askania Gs-11 Gravimeter in Japan
@ Completed station
O Programming station

Table 1
Station Observation station Remark
number
1 Kyoto (I) Kyoto University, Geophysical Institute, Old building
2 Matsushiro Seismological Observatory
3 Omaezaki Omaezaki Weather Station
4 Shionomisaki Shionomisaki Weather Station
5 Naze Naze Weather Station
6 Kyoto (II) Kyoto University, Geophysical Institute, New building
7 Nemuro Nemuro Weather Station
8 Mizusawa Mizusawa International Latitude Observatory
9 Kanozan Kanozan Geodetic Observatory (Geographical Survey Institute)
10 Tottori Tottori Scientific Museum
11 Aso Aso Volcanological Laboratory (Kyoto University)
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. Location . Distance from the
Islflamhggr Latitude | Longitude | Height 5 (g%\l) Gravttrsrrlgirlls)maly effective nearest sea
65 ® (m) o G
1 35°02/ 135°47’ 57.8 | 979.722 - 14 50
2 36 32 138 13 434.0 | 979.784 — 10 170
3 34 36 138 13 45.5 | 979.755 + 52 0.5
4 33 27 135 46 74.2 | 979.740 +139 0.4
5 28 23 129 30 3.3 | 979.312* +100* 0.08
6 35 02 135 47 59.9 | 979.721 - 14 50
7 43 20 145 35 25.1 | 980.692 +222 0.7
8 39 08 141 08 60.7 | 980.160 + 69 50
9 35 15 139 58 350.5 | 979.704 + 6 9
10 35 30 134 14 20 979.801* + 17* 5
11 32 53 131 01 567 979.425* — 16* 40

Notes : The distance between Kyoto (I) and Kyoto (II) is about 300 meters
The values with asterisk are tentatively assumed

1. Askania Gs-11 Gravimeter No. 111 ORERTE

Spring R OENEFZHT, BNBNY T 5BE6C, EROEBCIL 201X, ENED scale con-
stant “C#H %, Askania Gravimeter @ scale constant 1%, ELHIC LT, BECREIN T 5,
L AN, ThEe, scale constant DREEBIIABIN TV 5,
FOfEEL, mass lever arm Lo THEVIRE/AER 2.5 mm @ bronze ball &, arm KKkt Ho i}
bhtcmooR (EEE 5mm) b7t iooTw%, Ball oL, ENFOMFAHCI>TELLR
T3 b, Gravimeter No. 111 T 41.62 mgal TH%, ZOREBBIE(LILTIuE, ball 2F%E
OB MAENBEIXES 2 L kT, EHED scale constant X, D TEH, EHVEET, »o
BHZ, METAHZENTE D,

BHOMPELBENYERTAHCEL UL, WAWAIRER T T, BENFtORROREIRE S
TCBM, &b, EHE O scale constant DBREIL, FRMERICZIN T\ 5, Askania Gravimeter
No. 111 OREEL T, EEO—ARIDTHELIBEINTV349, 2Tk, UTFoBEECHE
TREEREZGEFALTE I 5,

£BHM AT, BHHOMMWELBHOMBICITedohic calibration ball OBE Lo>TRD S
7o spindle scale constant——spindle scale @ 1 HBCHYT2EIOE—1=%, Table 2 KR T,
Table 2 &%, BEHHOBIESHIC I STEL LR TWARERY L L LT, LU spindle scale Dfi
Biexi LTk bt scale constant DEHRIN TV 5,

#7-, Table 2 @ spindle scale constant OfEi%ZDREI L TR TSH &, Fig. 2 tics, Hic
BT, EHITEIR L BRARL 9 Bl ie SEHR Y, RABRRC IOTRDLIOTHY, A
BRI IoTEHE LA TWEHDTH D,

Table 2 X D3/ 5% X 51T, Askania Gravimeter No. 111 i, HERIEE S LT 40°C 2EHT5R
H, BRERTEEBEXFVTRkDI spindle scale constant &, HWELHIC IOTHEXBhTWEEh &
11, 0.1 %LUROBET, BOTRIFA—BYTE LT3, /td, Askania Gravimeter DREBI T2
443, Moscow DEELCHIR IO THLEINTLENOD ThicXB e, 0.2% &V 3 ERNIELI TS,
— DI AENEFERULS, BAWUEHE LTHCbR 532, $IZ

Askania Gravimeter i3,

Askania Gravimeter |,
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Table 2 Spindle scale constant of the Askania Gravimeter No. 111
determined by the method of bead displacement

Stavon | Thermostat | Postion of | Spindle sete | Atk | pyerence
cC) (scale div.) (mgal/div.) (mgal/div.) (%)
1 40 36.980 7.5313:+0.0024 7.5328 0.020
2 40 47.345 7.54204-0.0004 7.5366 0.072
3 40 43.725 7.533740.0005 7.5354 0.023
4 35 43.495 7.54604-0.0049 7.5352 0.143
5 40 32.745 7.534440.0012 7.5313 0.041
6 40 40.600 7.5394+0.0030 7.5342 0.069
7 40 51.250 7.5459+0,0009 7.5381 0.103
8 40 46,730 7.5420£0.0030 7.5365 0.073
9 40 38.970 7.53304+0.0025 7.5336 0.008
10 35 53.120 7.5252:0.0005 | 7.5388 0.180
11 40 43.440 7.5369+£0.0053 ‘; 7.5352 0.023

* The value given by the maker for the same position of spindle
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Fig. 2 The spindle scale constant of the Askania Gravimeter No. 111
(after Nakagawa®)

station gravimeter & LC, BHEYBMINCHERSE TH ENTES X5, XBEAVEEE
FEEMMEZ DR TV,

ERBEOREIL, X X0 spindle scale constant ORE & FkE, T|EHOBWELBENONBIC I
T, 1BV 28fE, Th2hiE, spindle %@4E 750 W5 X C measuring spring I

_4_



PR - Il - —F - AR - Hep i B ORHENERIZoWT

65

tension DELEHick, THICHIHTHHELOENS D, MHEEC LT, ROLATS, HEHH
RIZBWTRDLIIEED scale coefficient——HE HJET D spindle scale @ 0.01 H BRI RG T35 L

DB —%, Table 3 KT,

Table 3 Scale coefficient of recording

Station | Number of shite | Seele epeficent of recording o5
1 28 28.946-£0. 240 +0.83
2 18 29.258:0.195 +0.67
3 31 30.399:£0.188 +0.62
4 17 30.007:0.320 +1,07
5 30 30.025-0.237 +0.79
6 12 29.8530.216 +0.72
7 | 19 27.13040.227 +0.84
8 | 23 27.888-£0.251 +0.90
9 28 27.5030.353 +1.28

10 28 23.879-£0.307 +1.29
11 29 29.498-+0.199 +0.67

SR AR OEIERITAZ L inertia 3O TWA DT, measuring spring ICHicz B BNHXL, 2
0, BHTREL tension DEMLIRH LT, BREHONELH LW MEBECEE ETIRIX, »ich O
EEL, 0z L4, BED scale coefficient ¥ IRETHHEED, ZELLETRLDTWS,

Table 2 & Table 3 X b RDPOLIZZFNH LK THEHED scale constant——5F4 LD 1 mm I

MG+ HEHOME——r%, Table 4 IZRT,

Table 4 Scale constant of recording

Position of scale*

Station number (scale div.)

Scale constant of recording**
(# gal/mm)

34.197
44.543
40.964
40.798
29.951
37.850
48.528
43.954
36.203
50.331
11 40.701

W W0 N DU W N

ey
=}

2.60124:0.0217
2.577110.0173
2.4776+0.0154
2.514110.0269
2.5087+0.0199
2.52480.0184
2.7806+0.0234
2.7037+0.0244
2.738310.0353
3.1506-0.0406
2.554410.0174

* Mean position of spindle scale in observation

** Scale constant of recording deduced from the spindle scale constant

obtained by the calibration
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BAC LoTB LR AEZ AR T 5B LTk, Table 4 OEXAVLRTWS, ZoE»icd, B
NEEREORBIC R\ TEIEIE5 dicid, MEx, TLUTHER, SEOREVNLETHS Z Likw
5% Thicv, BHHOREHETIL, — 00RO CEELERTHS LA, Thilk, DgoEHmc s
OT, RLAULEBHERTLH %,

2, BEhEo drift OREFHE

BHFC Lo THA IR EHOMPEILOBERICIE, drift "8 Th 50T, BRI UETHICEB
LTit, 3, AbaDFER LoT, BHO drift #MELATHE bV, & OECH LT,
EED A IDT, BEELFNEV I ZODBE NI ST, BEMCHT LR, ERHLLAVLRTWS
EOHE LD IR HEN, W OMEH IR T WD, ZOHEOHEML, TTREEIRTNEDTO,
T, ZOWMEND, EHLETEFIHL TR 5,

Auvbh -k, Askania Gs-11 Gravimeter No. 111 i X2TC, & () I X OEIE-CE S
BHRITH B, RIBTIX, drift HRNERNTHD, BETR, TOEERTHAUT, 1o, BILEAKE
2ot dT, EFELTHOWBR TS, chboERICH LT, Brolike@AL T, ThFh drift
EL, LBDOBIC, Lecolazet DK Lo TR I hiciERE%r Table 5 &R0

Table 5 CRENTWBFHED S L, (de) (X Pertzevi! =X b, (ade) it Doodson & Warburg!®
EoT, ThEFREBERAHTETH D, (24) XU (25) 3, k1 LBEMCAVLhTWSHE
THhbo

Table 5 ¥, drift #{%E3T575E2, EHD tidal factor # phase lag 12, FOREOHELH1-
2 BMENE T LR, MECHEITS, —H ADBEEHIBLBLR BSOS BT, RLERTES
M. s\ T & %, drift OHERFHEIC LoC, tidal factor TH 10 %, phase lag TH0.7° DER
NAEBBND, B, Hf (1) LEIMoEREAZERT5 L, METEROMEML, FEFHK I IUTV %,
Dz rix, drift DAL, BHERKE, THEIRh G SEEAEEY S IEEGT, TLA, Thiil
BT BFENATTHB LY, XOEDERL TS,

Drift OMEHEOHRRC LoT, FEREENELS L5 Z LT, drift ZHETHHEDO AR
¢, drift FOMNELRHEEINRLVT, FEOVL A drift L—BIEEERINRLD, A0, Bim
TR THDTH2T, Lnd, FOBEN, EHRCIOTRIEODTWENLTH S, £ZT, thb
PRIET AR, EEZEO—AC IO THEAIKCHEERYEL T, drift OFEHFEOHRC L 5w
B0 tidal factor ¥k % &, Table 6 L7c%,

Table 6 #%Z 5%, FOHET drift ZHELLBETL, HEFREERL I THhE, LicHE
FRE-FKLIERPBORD M, BHCEBB IS, -

¥, B () LB 2T, TR EROFBC X0 THE LN drift %y, ElRE LOSKEOE
Lok L £ dic, Fig. 3 iR To

3. Tidal factor

(H| wHE R

1959 £ 7 A, Trieste TAT/cboi/-tf 3 MEBREMEREIH LB T, [FNFICE D22 BRI, % ¥
drift #WMET5] CENRBEIN, FOHBE L TUL, [Pertzev OF LR T2 T iBEIRT
WB, ZOEEHEICEA, Pertzev OHEL EHWT, TRTOBAMESS, %3 drift 23EEIHT
L‘%o

Drift R INBIEE, EHic, BT IhTv5%, BN ©JEkE LT, Darwinl®,

._8___
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Table 6 Corrected tidal factor

Kyoto (II) Shionomisaki
Method S e —
M, S, K, (o} M. S, K (o}

(d) 1.119 1.213 1.038 1.013 1.141 1.073 1.122 1.048
(e) 1.116 1.198 1.036 1.009 1.142 1.071 1.127 1.060
(bd) 1.118 1.206 1.035 1.020 1.144 1.076 1.125 1.053
(be) 1.117 1.216 1.039 1.019 1.143 1.082 1.120 1.056
(bed) 1.113 1.200 1.036 1.017 1.140 1.079 1.123 1.078
(de) 1.114 1.204 1.037 1.014 1.140 1.079 1.121 1.077
(ade) 1.114 1.206 1.037 1.015 1.140 1.081 1.121 1.073
(bde) 1.114 1.203 1.039 1.010 1.142 1.080 1.122 1.069
(cde) 1.116 1.206 1.038 1.016 1.143 1.080 1.120 1.074
(24) 1.116 1.209 1.037 1.017 1.141 1.078 1.125 1.056
(25) 1.116 1.213 1.039 1.017 1.140 1.079 1.124 1.054

Effect upon the tidal factor caused by the error in the computation process

of eliminating the drift which are limited by the observational accuracy

Kyoto (II) : Shionomisaki
M; S, K 0, M Sz K: O,

=+0.003 +0.007 +0.003 4:0.006 +0.003 +0.005 +0.004 £0.006

Doodson'®,Lecolazet'®, Lennon'?, Pertzev!® iz &', ¥4 0 HEaRE I T\ 523, [Doodson-Lennon,
Lecolazet, Pertzev % X OB/PNEFED 5 bO— o X0 THENRT5] T E38HEIR T3, &
LEMOALEDOBEEL T OWTUL, =, SOWRREIR IR T Hexfw,  PoORERSEIER T
HEWHIERIEL, WEDEZA, BHhTWin, XEOFHC LA, T, FAMERTEOES T
DWTHLEETHI DI, Lecolazet & Doodson-Lennon (i 25801 o HBK X2T, ThZh#Em
T T T %o Drift o}k & BRMEITIL, & 31T, Bruxelles © Centre International des
Marées Terrestres iIZ X2C, BTEEKE “IBM-650" » T, frishbh T\ %,

FMBH OFER, DO T5HDiL, Lecolazet D FFECOUTik 10 /4, Doodson-Lennon 07
ROV TRI20EITH D2, Z 2Tk, My CREBFEEED, S (RBFBEED, Ko (HAAKEHE
) X0 O (RKEEHAERD D00 XEESENCET5RET % Table 7 1R300, {15 Eid IR
ANEL, —H AOBRIER DI, BRODDHERLIET S 2 LN TERVCT, IkbhThia.

Table 7 B\ T, G IXE o tidal factor (G=1-3k/2+h ; k, kB : Love numbers) %, « (X
phase lag #HHbH LT\ 5, G 1 DL OMBYHENAESRCOWTUL, T8, CHELIHBEL
THBHDOT, KMTIIEETZ L 2EML B, L, £ ©OWTIE, £ - SoMcks\ U, EFE
Bh%y, ATERELRED B LT edd, AT, Lecolazet MERIIO 1T Lich>T, TEHHIT
#2%, ARBIEBhEH6bL T3,

Table 7 DFEFIL, F—8, - HFBCEVTHEE L TSR LI h Bigo>Tw B2, Zhi, drift
DM LETE, FNEHOFE, B XOEMO bR CRERLAS 5o TTRORKE L3, AFCEIh
TV AT, AOERLMECEE LE L TE LR CRKNHITERTH 5o

_9__
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Fig. 3 Drift curves obtained by the various methods from the data observed at two
stations——Kyoto (II) (upper figure) and Shionomisaki (lower figure)—and the
changes of atmospheric pressure and room temperature (after Nakagawal®)
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(2) % =

AR ORI, HODFELSBICOWTRD bR TWER, — AOBEPERHLELhB5ED S
BT, BLEETED M, SEICWTO%, LTFBAETTHL 5o '

Table 7 H ez bR T BEERiL, Pertzev Ok ko T drift £k Lob, FHFFEHLTH
LhichDTHDD, Eo tidal factor %% S LTl /el e £ 2T, correction factor LT, H
? tidal factor k% &, Table 8 CRTHEYD L7cbo

Table 8 Corrected tidal factor for M,-constituent

Station number Lecolazet’s method Doodson-Lennon’s method
1 1,142 1.145
2 1.127 1.127
3 1.238 1.237
4 1.140 1.131
5 1.196 1.196
6 1.114 1.113
7 1.190 1.193
8 1.109 1.113
9 1.179 1.174

10 1.160 1.146
11 1.127 1.137

T, ENOWMPEMCEEYRIETTHA 5 EEL bh 3T 2R, BERY, BHMAKTOM
G S - SELEOKEKWEIL Y ths. BN AMoEEZL, REXRET—ORTTSHS
2 KBMTHEE>TWBFRIL, BRI RKEVWESTY 600m iifzis\ DT, tidal factor & L T4 #D
EERATHRY, R THLER R IHIC, BMERT 555, BROATEHFIE, BRHSHLLD
R, YR, BRCHEELYRETIOLHEINDLN, Wi v, A—oBRHEHLHANT, F
—HERC IO THEHUEETL, oL RA—0hHEC I oTEREEHI LW BDT, Mkt 1l
BURSAR R0 T 20T, ChiERIC, FORBEOREXRIFL TV ANEWS T L%, B TE
CLERD D, ZORIEIL, tidal factor ORFEINE(LE ok N AEELHETH ST, hE¥BRT
B, EEDX, TTR, A—FRC X 5RA—Piicodi—» 8RR T LTERY, LOEML,
Bte, BEBTH Do LicdoT ZORBEIL, BH, FHcRH*RABTETH b0

FIT, BT, BEEWORBC T, hDFELLIFARTARL S,

WY PRI RIETERL, S00WARHFTTEL D ENTES, F—3, REOEHH O
R X o TERTAEROENFCRIETEINTH Y, B0, WKOREIC X2 TEL HHER ORI
B LoT, BRAMALBETARETHY, H2X, MBOBEHM > TEL ZEHO potential
DB TH b, ‘

WHEWLE N RETHE—~OMERL, RO EHCT, 3ETHENTE S, EHRHATS
CHieo T, EREGTORBOBKREYE L 508\ 5 2 EMNMIER AL, Bl RO LT, FE
1° ORBERYEL BEFTESTH Do FHBAMSITOT, HR 1° ORI H 2HKRO, @WK X
THET AR OF|NOEES HE KD B L, Table 9 Lisb,

HooFECHEL T, FEMNEC X AEEREEAOEHICET% KRB OMF® 2 Boussinesq Offsy %
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Table 9 The vertical component of attraction by the Mz-constituent of oceanic tides

Vertical attraction

Station number (pgal)

0.001 cos (2t-192°.4)
0.002 cos (2t- 81°.0)
0.791 cos (2t-163°.0)
1.690 cos (2t-174°.6)
0.116 cos (2t-199°.7)
0.001 cos (2t-192°.4)
0.189 cos (2t-105°.5)
" 0.002 cos (2t-115°4)
0.243 cos (2t-149°.6)
0.005 cos (2t- 60°.8)
0.104 cos (2t-249°.3)
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AWTC, BROCEHETAZENTESN, LOHEX, FECERTHD, T, F=oBEOWT
B, WEDEZA, ZOBRHETALOOWMBAERMIFELL V.

F\, EELOBML, B SORNSL, Lad, ZThOOBRAMAIR, BRERVOLELHRB:
BT, HENDOERYERICVHTRIRTVWS0DT, B IS TELAEREEDLIHLLVER
ARERDBT EMNTEDITTTH Do EE, FANMITC IoTRkDbhi tidal factor iX, =ODOWHGI
DT CELBENTED, —oit, EREEWE IoTEILIhSMOEEETH D, flux, BWHEEY
AR LA VWHOHEHEETH Bo Lecolazet DHERIC X0 TR L CHB SR tidal factor &,
Table 9 TH7-x bR TWBWKRDFINHORES N EOBERERFTH L, Fig. 4 #18 %, Doodson-Len-
non DHBEL I->THLALERIZOWTD, thé, ¥o{ALERARRED LIS,

M. Lecolazet’s Method
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Fig. 4 Relation between the tidal factor and the vertical component
of attraction by the tidal water

Fig. 4 4232 &, BN @) ZBR\WTX, K, —o0BERECUATHBERTLEX LTV £2
T,
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. _ Vertical attraction
Tidal factor=Gotax Theoretical value

LRELT, #iFLHR 10 IS0 2 AT, BNEREER IOT, Gy &£ akRdBHL, Table 10 %
B5,

Table 10 The values of G, and a

Lecolazet’s method Doodson-Lennon’s method
G, 1.142 =+ 0.011 1.142 =+ 0.010
a 7.5 + 2.2 6.9 += 2.0

I, Gy i¥, BHREYOREYHREL-BARCET HEHD tidal factor TH %o

Phase lag oW Tk, Mz SEIBET5R YD, I/ PIVERZRL T %0, BED phase lag 7%,
I, oA TRDOONISDEHELTREVDIE, BRASEELOS VA THOLDT, BELKTE
DD, BFE EWTNC, EREFA L ECREERD 5,0

IGY ofifdic, HROZMTEONA-EHD tidal factor & phase lag DOffiL, 1960 &£ 7 Al
+hiz IUGG (International Union of Geodesy and Geophysics, EEEfha 1 X OHIERYHEEES)
Helsinki 2 THEIN T 2200, ZO5LDERBMHREOVTO M B CE THER %,
Table 11 TR T0

Table 11 OTFEDMEIX, EESLOBW-EHE LM U D Askania Gs-11 Gravimeter No. 105 Z I
DTRDOIIAETH 5o EELOHFC I B L, TERXEFEBYOMBLTRA LTI ETHD, 2
b, tidal factor WML DS ELTh, AN AOERYFHTHI LR I2T, —Jf tidal
factor ORMEMELE LR TV B30 EBbh b, TEOKEFIL, EELOLRE, drift OFERHELTM
N OHECR T, ENRDLRBLM, COZLEEARTRE, BREAZIEL—FEERL TS, ¥
7=, Alma-Ata, Tachkent % X0 Lantschou 1%, WFhd#EE,S 1000 km D EEERA-HETH Y,
Askania Gs-11 Gravimeter 2 X>C, BEMXTabh T %o HICHITEL, BOHMRET, Wb
BRIECHSETHY, CThHOENR LA GEWVETHS LD, EELOERL, BHTIL{—HKLT
%o

Table 11 #Z4& % &, phase lag oWk, BEEREERY LSO ELIRETHHTNE DL, Mel-
chior 3FWML TV B X 5120, HE 7L 70 tidal factor &, FOMMOHIKDO Fh b OBCIY, BEx
EENADOND, W72 7D tidal factor DEN—BEIT/PNI LW T EIX, HE 7Y 7O TS
2%, OO LI L T, REICRIEOTWASDiDh, Thbd, KPEFELE VI REEL T
ARE7 Y 7H, 2FChIeoT, MoH0OBELRTCTHB LD Dhlnl, ¥ L IERECIE
FREL T2, FHEDIX, B, TOMEYRIELTV S,

Eb, EHO tidal factor L HEMEDOBERERALLDIL, Fig. 4 TBT2ER»DOREGE,
Bouguer anomaly i LCRRT5E, Fig. 5 &75, Fig. 5 1%, Lecolazet DHEIZ L > TRbH
NIRRT 5 3D TH B2, Doodson-Lennon DHEIC X HEFRCHLTE, Foi MUEANH
Bdbhbe

Fig. 5 ©RIN TV HBEAEOERK L L ORI HEI N WAL, £hTh, Table 7 ©hicz bh
TWHREZOHMNI DX, XEMRETHTVWBETH D, CORREWT, KR 8) HFEHRVWTEL S
L, MEOMIL, BERS Y Z5Bbhb, L, ZOMECEL L, ILRERIED JIF TR
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Table 11 The values of G and « for M;-constituent
Obss?a'ziaotlion La(t%\}:l)lde Longitude Instrument 1:I)¥n(1i2;r - 1\/112 - Method
EUROPE
Genova 44°25' 8°42/ A 150 1.200 | — 6.°5 L
Tihany 46 54 17 52 H 200 1.154 — 1.8 L
Berchtesgaden 47 38 12 59 A 60 1.157 | + 0.5
Strasbourg 48 35 7 46 N 860 1.193 | + 1.6, L
Paris 48 50 220 R 180 1.196 | + 0.4 L
Frankfurt 50 05 831 N 90 1.163 | + 0.7
Vedrin 50 30 4 52 A 150 1,191 — 0.6 L,D
Bruxelles 50 48 421 A 623 1.188 | — 0.1] L,D
Poznan 52 16 17 04 A 180 1.227 | — 1.4
Bidston 53 24 304 R 60 1.152 | —18.7
Krasnaya P. 55 28 37 19 A 174 1.191 — 4,6 P
Poulkovo 59 46 30 19 A 232 1.238 - 2.1 P
AFRICA
Bangui 424 18 39 N 32 1.172 | — 1.1 L
Bamako 12 40 352 00 N 32 1.186 | — 1.7 L
Tamanrasset 22 47 5 52 N 32 1.193 — 0.5 L
AMERICA
Caracas 10 30 293 05 A 387 1.181 | + 0.7 L
Meanook 54 37 113 20 N 120 1.126 | — 0.2 L
ASIA & others
Saigon 10 47 106 42 R 30 1.163 | + 0.5
Manila 16 25 120 35 R 42 1.209 | + 2.2 L
Chiba 35 38 140 06 A 270 1.145| - 0.1 W
New Delhi 28 36 77 14 R 60 1.155 + 1.6
Téhéran 35 41 51 25 A 60 1.141 - 3.5 L
Lantschou A 116 1.148 | — 3.5 P
Tachkent A 232 1.137 | — 4.4 P
Alma-Ata 43 11 76 57 A 232 1.139 | — 3.7 P
Wake Island 19 18 166 39 R 30 1.024 | + 2.5 L,D
Honolulu 21 18 202 11 R 30 1.191 | — 2.0
Notes : A : Askania Gs-11 Gravimeter L : Lecolazet’s method
N : North American Gravimeter D : Doodson-Lennon’s method
R : La-Coste Romberg Gravimeter P : Pertzev’s method
H : Heiland Gravimeter W : Darwin’s method

(after Melchior2?, Pariisky2® and Lecolazet?®)
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M, Lecolazet’s Method
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Fig. 5 Relation between the deviation of each observation from
the experimental formula and Bouguer anomaly

WETALEND Y, BE, RSP TH D,

IDXBRLT, HEBHFOEEL S AL, WEEEY SRR, ThPhEREEE L
THEEbI T 50, FOFERIOWTE, BE, #LAREEZML T 2RPTH 5,

TTERONRIL S, EBHOMPECERELFIETE Lo, HEYEHEREL KSENEILTH
BrELLND, [ENBEPNCVEELLDTHLL VD LT, EDOAARIOTHERIRTY
BInEdD, ThrxrTEEMNS HCIREBMNCELLHL T B3, BAE RSB, 2 OMEITED
THEHELLDTH T, FALBRTIHIEZEEIOLN T BHELDO—~DTH D, ELELOCEHIIL, &%
B7ciBilla 3T 5L 5%, TEBRYOBHELVOOERWEINTV-55, ThTh, HbOEEDOKELY S
B2 052 ki, EDEDERBIVe FURKSHNOEEEIE KT, 1959 £28 ALK,
Askania Gravimeter No. 111 & k->C, T T ATRbhic—A2FO A HEIE, BNELUETRE M
ERTRY, BEAHYREORECKVWTEEIhb0TH21b, COMECR LT, FEfyisfilky
Bz B0 HFEIR T 5, TOBRUBREEZRE THEC, [SRETCou T, FELL@MLET
ETH 5o

4. Askania Gravimeter [Ck 3F Y —XKHBRoEA

TS tidal factor < phase lag (¥, —fimwBL TiL, Tk, BEEMCI LW T—EDETH S
ECH B, EERIX, BRUKNOERIZ L oTh, ¥, BFIIHEOREIC LI oTh, RKDOBRBEN
BT Bo TOMELXHN, i, XVEBHOKTHEREYRDDIDHITIL, XD RIFMOBRE AL E
ThbHo EHDLIT, IGY HikiE—» ABINAST CTEchl, ZOBERIEL H7cdic, 1959 48 And
11, AN (BEHEYEES) i\ T, Askania Gravimeter No. 111 & X 2 EM@ERILERL, 3
T, —FEUEORFIERRE TV %,

THIT, BRERLFELFERT DL, BN, AU EOE N2 HHE U CRIREH % %t
L, RLTHAUCHERIEOLRINE IS DEFRBRDZENRYTH 5, 2D/, 19605F1 A bit, H
S EpEATR O Askania Cs-11 Gravimeter No. 105 3 Askania Gravimeter No. 111 & [E UEBHNI%ERN
ICHRBELC, BEGNEFEE L, hik, i, TTRE—RICEVTHRE L T 2EDOMME Liex
LTh, WD TENREREIRIET 1T TH 5,
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Fig. 6 Records of the great Chilean earthquake of May 22, 1960 simultaneously
observed with two Askania Cravimeters at Kyoto

ChHLOBENT Lo THE b ERNE, B, BEHEZEGTLE2Y, 196045 H 22 HOF ) — KHE
A WMEFIC I oT, WRBliEhi. T0iEE, Fig. 6 &rd,

F V) — KHBOBEO - 0FOEHINL, SETH, Eenioff ® Ness 7cl i I-oTEEIN/-Trt, L
O Helsinki B£:02T, BE IR T35, Fig. 6 OR&L, B, BHCMA IR TED, FoHRE,
OB ERTHTETH 529,

b B
ARECFVTHE BT B DL, Askania Cravimeter No. 111 © X >T, 1959 45 B LRI E 5
REBERELERLTCERTH D, ThBOBEEICIST, BEITRELRIERIZ, 2¥ORBITH
5o
(1) Askania Gravimeter No. 111 i, #RIRE & LT 40°C Z#FT5EH, RERTEEZ AT
PE LT scale constant %, THEOBUERHIC I DTEHE L BRTWAHEE, 0.1 %DEET, X<
—FHL T\ %,
(@) EJiEto drift BEETHHEOHIC LT, tidal factor % phase lag 1&, 27gh OELV A
U%o Ld L, correction factor L A45% &, [[WL tidal factor 285 2 LN TE S,
8) MW OREERE L BARCET S M HEhcBEd2EI)0 tidal factor (X, 1.14 TH Do
Io, EEDOMBAIT TILH D23,
@) FHERAFMHNICHRE ST\ f? Askania Gravimeter & X2 T, 7Y — KHEAN, R
MWt
Askania Gravimeter No. 111 {2 Y «> T & h 7z 1959 £ 7 A LA DB ¥, Double Bifilar Gravimeter
X AR, EHOBMMAL, RgoEHZEL, EHOMBELCRIETRENIER OF B & oFMNE
CoWTHE, BIFE, BRIOEH L2 T h, Bz ic) Lood BT, £, thbTXTo
MEY A TMEEYY, RERTHTETH %,
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sk, EAOBMME, KRBCHBES), KbBORE, RO H hiRE L 8B CREERE
oL DTHY, BRI FHa oI, FFHCEELFRER TH %o ZhEBRiFT57»iIcit, Askania
Gravimeter LR UEEORE R >, HEESEE - XOBRERENHY, BEAPFTCKBEL T, FMNEN
BT OBERD D, FEDIL, WE, COHMRES X5 AaFLVENOMIECE D #HA TV 5,

ROCDELR, BUCH IRV E, ¥, tORERETICHLY, BELAREGOEHERYGESR
EERC, MR R LB B, Btk 28I LT, BB LIRS R AR K
P ZEsRY, KT EBRIRT, B ESES I T, BRI, B - Mg - Wy - £
DERERT I X CRBBUR LB EEMEO B BRI % 50 & RSN L THELYETIRET
HBHo Fio, 1F5 K BCOIFZBIER OMFTICEE L T, Centre International des Marées Terrestres
@ Melchior b b 5 TS RKOBIICH L TRHL T30 ZORUOERMTBIILME L Fhinho
B, HEERTOIRETH D0 7tds, ZOWRL, ERMRENEENFERS X OBREHEC X
DT IR EEHFL TR,
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