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Fig. 1 SHOT PUT (M)
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W:1-10Ave,
s

W:1-20Ave,
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22m S H-10
7 7
’
M-20
’
’
20m,
18m
_erd=1
16m
_..-=J21-10Ave.
14m . __3-10
° .-

1960 1964 1968 1972 1976 1980 1984 1988 1992

Fig. 2 SHOT PUT (F)
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Fig. 3 DISCUS THROW (M)
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Fig. b JAVELIN THROW (M)
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F-2

SHOT PUT (M)

15m
1ém
17m
18m
19m
20m
21m
22m
23m
24m
25m
26m

600kg
650kg
700kg
750kg
800kg
850kg
900kg
950kg
1000kg
1050kg
1100kg
1150kg

DISCUS THROW (M)

50m
52m
54m
Sém
S8m
60m
62m
64m
66m
.68m
70m
72m
74m
76m
78m
80m

590kg
612kg
634kg
656kg
678kg
700kg
722kg
744kg
766kg
825kg
890kg
955kg
1020kg
1085kg
1150kg
1215kg

JAVELIN THROW (M)

70m
74m
78m
82m
86m
90m
94m
98m
102m
106m
110m
114m
118m

460kg
476kg
492kg
510kg
580kg
650kg
720kg
790kg
860kg
930kg
1000kg
“1070kg
1140kg

BTEBEEOHHKE (BF)

97.8
105.9
114.1
122.3
130.4
138.5
146.7
154.8
163.0
171.2
179.3
187.5

94.4

97.9
101.4
105.0
108.5
112.0
115.5
119.0
122.6
132.0
142.4
152.8
163.2
173.6
184.0
194.4

70.4
71.4
75.3
78.0
88.7
99.5
110.2
120.9
131.6
142.3
153.0
163.7
174.4

Sn

96.0
104.0
112.0
120.0
128.0
136.0
144.0
152.0
160.0
168.0
176.0
184.0

94.4

97.9
101.4
105.0
108.5
112.0
115.5
119.0
122.6
132.0
142.4
152.8
163.2
173.6
184.0
194.4

77.3
80.0
82.7
85.7
97.4
109.2
121.0
132.7
144.5
156.2
168.0
179.8
191.5

123.6
133.9
144.2
154.5
164.8
175.1
185.4
195.7
206.0
216.3
226.6
236.9

122.1
126.7
131.2
135.8
140.3
144.9
149.5
154.0
158.6
170.8
184.2
197.7
211.1
224.6
238.1
251.5

101.2
104.7
108.2
112.2
127.6
143.0
158.4
173.8
189.2
204.6
220.0
235.4
250.8

B.P

117.0
126.7
136.5
146.3
156.0
165.7
175.5
185.3
195.0
204.7
214.5
224.3

112.1
116.3
120.5
124.6
128.8
133.0
137.2
141.4
145.5
156.8
169.1
181.5
193.8
206.2
218.5
230.9

81.9
84.7
87.6
90.8
103.2
115.7
128.2
140.6
153.1
165.5
178.0
190.5
202.9

Sq
165.6
179.4
193.2
207.0
220.8
234.6
248.4
262.2
276.0
289.8
303.86
317.4

166.9
173.2
179.4
185.6
191.9
198.1
204.3
210.6
216.8
233.5
251.9
270.3
288.7
307.1
325.5
343.8

129.3
133.8
138.3
143.3
163.0
182.7
202.3
220.0
241.7
261.3
281.0
300.7
320.3
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HAMMER THROW (M)

60m 600kg 93.6 97.8 124.2 110.4 174.0
62m 624kg 97.3 101.7 129.2 114.8 181.0
64m 648kg 101.1 105.6 134.1 119.2 187.9
66m 672kg 104.8 109.5 139.1 123.6 194.9
68m 696kg - 108.6 113.4 144.1 128.1 201.8
70m 720kg 112.3 117.4 149.0 132.5  208.8
72m 744kg 116.1 121.3 154.0 136.9 215.8
74m 774kg 120.7 126.2 160.2 142.4 224.5
76m 821kg 128.1 133.8 170.0 151 .1 238.1
78m 868kg 135.4 141.5 180.0 159.7 251.7
80m 915kg 142.7 149.1 189.4 168.4 265.4
82m 962kg 150.1 156.8 199.1 177.0 279.0
84m 1009kg 157.4 164.5 208.9 185.7 292.6
86m 1056kg 164.7 172.1 218.6 194.3 306.2
88m 1103kg 172.1 179.8 228.3 202.9 319.9
90m 1150kg 179.4 187.4 238.1 211.6 333.5
92m 1197kg 186.7 195.1 247.8 220.2 347.1

— 03— (9.81m/S?) KLBESH, ZIEMSERTEZOT, BHEF, FCV V- R
HE, V) —2Af, V) -ARICEREEFTDZ LIS, FBE LV BIIEENRRE B,
ZNBOMEBEICEIY 5 ERFORRIIRDOATEL 5N B,

Vo? + cos ao 2gho
w =-——E—<sinao+ /sin® a0+ ng )
0

PRI DMER STV B ~ OBRD B 3 SOETD ENEHBRS B BE 137 LT3
2, ZORTY Y - AREOHAPR CXERCHELRIFTRIEELRTTHS LV}
Do —HOKRTEEHOPT, BRTEORBROBHSTIE, V) —AEELERLTDILLT
DFER—BLIBEE2T D, ZLTIUPRBRTEEEL P ADORIEERRTFTHY,
VY - AROREZRACTOHDICETABGHE, T L UNIBEE2E S, Z0ZL2b
B CEBBICERSNDBNERIMAE V- THHHDOAXETH S, B, tv—=v7
BoAF AMESN, BREEBIIIC L o= v 7 BT TWTS, i, HHERAD
FERIZOWTORENR 7 r — X7 » 7802 Z 81, BRFLddNh, HADOL Yy 772 Y —
P AN AT HEBDIZDIZB N TN B 0eWELILDTH 5,

Kummw,V@tih&@hﬁ&%@%ﬁrv—:yﬁuwmaﬁmbﬁfwéo
1) ERMHHLsERTS v —=v7
2) EBICEGRTIHHLEROICERTA v —= v
3) BEOBATOH Nrv—=v7

DHEVORIEBOT I v—=v 7, 2), DBREFWHBH I v—=v 7 nbh3dd DT
HBo WIRRB AR -V = VHHEEBIIES LEFEHHICOWTUIERICLY, BEDE
m%of%%V—:Vﬁbfﬁ#t<f@&%tmoWmﬂu,AJﬁmmFx%—VvVK
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SHOT PUT (F)

13m
14m
15m
16ém
17m
18m
1%m
20m
21m
22m
23m
24m
25m
26m

318kg
368kg
418kg
468kg
518kg
568kg
618kg
668kg
718kg
768kg
818kg
868kg
918kg
968kg

DISCUS THROW (F)

45m
48m
50m
52m
S4m
S56m
58m
60m
62m
64m
66m
68m
70m
72m
74m
76m
78m
80m
82m

JAVELIN THROW (F)

50m
S4m
58m
62m
66m
70m
74m
78m
82m
86m
90m

312kg
348kg
373kg
397kg
421kg
446kg
470kg
494kg
518kg
S43kg
567kg
592kg
616kg
640kg
665kg
689kg
714kg
738kg
763kg

300kg
334kg
367kg
400kg
434kg
450kg
466kg
482kg
500kg
570kg
640kg

SEEOHER L TN OV T

BTSREBEOHHKE (XF)

51.8
60.0
63.1
76.3
84.4
92.6
100.7
108.9
117.0
125.2
133.3
141.5
149.6
157.8

49.9
55.8
59.6
63.5
67.4
71.3
75.2
79.1
82.9
86.9
90.7
94.7
98.6
102.4
106.4
110.2
114.2
118.1
122.1

45.9
51.0
56.2
61.3
66.5
68.9
71.3
73.7
76.5
87.2
87.9

Sn
50.9
58.9
66.9
74.9
82.9
90.9
98.9

106.9
114.9
122.9
130.9
138.9
146.9
154.9

49.9
55.8
59.6
63.5
67.4
71.3
75.2
79.1
82.9
86.9
90.7
94,7
98.6
102.4
106.4
110.2
114.2
118.1
122.1

50.4
56.0
61.7
67.3
73.0
75.6
78.3
81.0
84.0
95.8
107.5

65.5

75.8

86.1

96.4
106.7
117.0
127.3
137.6
147.9
158.2
168.5
178.8
189.1
199.4

64.6
72.1
77.2
82.2
87.2
92.3
97.3
102.3
107.2
112.4
117.4
122.5
127.5
132.5
137.7
142.6
147.8
152.8
157.9

66.0
73.4
80.8
88.2
95.6
99.0
102.5
106.0

110.0
125.4,

140.8

B.P
62.0
71.8
81.5
91.3

101.0
110.8
120.5
130.3
140.0
149.8
159.5
169.3
179.0
188.8

59.3
66.2
70.8
75.4
80.1
84.7
89.3
93.9
98.4
103.2
107.7
112.5
117.0
121.6
126.4
130.9
135.7
140.2
145.0

53.4
59.4
65.4
71.3
77.3
80.1
82.9
85.8
89.0
101.5
113.9

Sq

87.8
101.6
115.4
129.2
143.0
156.8
170.6
184.4
198.2
212.0
225.8
239.6
253.4
267.2

88.3

98.6
105.5
112.4
119.3
126.2
133.0
139.9
146.6
153.7
160.5
167.5
174.3
181.1
188.2
195.0
202.1
208.9
215.9

84.3

93.7
103.2
112.6
122.1
126.5
130.9
135.4
140.5
160.2
179.8
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[ & £
Y
/
BA() /
/ 800 kg
Fa821% (%) NI—%
1
% (%) /
/ 600 kg / / /
382 1% (%)
Poig(E)
'/7 //
/ 400 kg / //
/ oo (%)
/]
- 200 kg
10 D¢ 40u 50n “En + M &n D=
mﬁmzc%taa&goms: %
1.7 L 15-3 l 16-8 l 22-0 17-8 ' 28-1 ]
D.T [ 16-0 ' 16-0 l 20-7 I 19.0 ' 28-3 I
S.P I 16-3 ‘ 16-0 l 2.6 l 19-5 [ 27-6 |
H.T I 15-6 ' ©16-3 ' 207 I 18-4 l 29-0 I
Press Snatch Jerk Bench press Squat
= - 8 BTCERUEOHNKE
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FZ—4 WEIGHT LIFTING + POWER LIFTINGIZHKITS

B AR E
SNATCH  JERK  SQUAT ggggg DEADLIFT
52kg 2.22 2.93 4.66 2.82 4.47
56kg 2.35 3.03 4.24 2.63 5. 17
60kg 2.30 3.00 4.92 3.00 4. 94
67.5kg 2.30 2.90 4.40 2.87 4.63
T5kg 2.23 2.80 4.36 2.90 4.33
82.5kg 2.18 2.71 4.60 2.91 4.33
90kg 2.17 2.58 4.16 2.83 4.14
100kg 2.00 2.41 4.00 2.61 3.77
110kg 1.78 2.25 3.58 2.45 3.59
110kg*
125kg . 3.30 2.23 3.08
125kg* |
K-5 RTEHBHEBOER, KE (EX2DAEEEYH)
cm kg
1964 0.G 1972 0.G 1983 W. C
Mo B (B 189.8 192.0 191.1
11.5 120. 1 116.2
(%) 174.3 177.0 178.1
84.2 86. 8 91.0
M og o (8 193.2 192.0 104. 5
106.5 110. 5 111.8
(40) 174.7 174.0 180. 5
82.7 84.4 91.3
P 184.2 187.0 186. 0
99.5 106. 1 104.3
20 B (B 181.0 180.0 187.5
83.7 89.9 9.0
(%) 171.5 176.0 170. 6
73.7 69.0 70.3

1964 : &Y v ¥, JEHRAKE
1972 : AV V¥, 7§ o V~NVEAE
1983 : A EFHE~ L v vF RS
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Lo TRBEAHE] & LTHIMABOKE, ko 5HRE BT T3,

D) TR 2 MET 98, 2) TR X UERHSO RS, 3) MoMmmE, 4) WoMGE, 5Kk
o

ThoDHHEOBRIS P EENIISESTAAX— V@B L LTI Weight lifting, Power
lifting 3% 5, ZNHNE B O REFGICHTIHEL VOHERFH NERLIzDOHELTH B,
BTCERRECL - TES2ET2DOLERG L LT, EOMOHNELE LT IHID
WTBEDEROER 2L O DORRBRBIUE2, 3THD, DT — 2 FEBENZHE
B L7z 3 C BB 2000410 OV TR, RENEICIEL T Lp s nTHS K 2,
BIIFTCERBL S MADEREGNOBARER LSO THDH, Zhid, 2L/ EHT /-
DIZRVRBBERHNERDIZEDTHD, Wbidd [T VvRDLNEHT] L) Z R
TE&5S, 5EHD Y b T—FHRVEARSNIE, MOBELNL SEVWHETH > TH—FH
WEZADRIENFEEL 25, Zhi, BTEREHIEHFOHNE—KUCBHRL TR TXEH
OO TRETESINZI—BBNLIAVKEL DD TH D, REDPHERE LTH, M
DOEEPBIL-> TETNDH, ZHIZL BRTHLOLHOH 1E2E) BT 5 Weight lifting
FOBEOHNIONEBNGEILDL, £DOZ LHBHHKEDR EFRED BN THRREDOR EIHE
UONWTWERWEEDRADFERIZE - TWd, A7 VAD LNHNOERO EE X DIEH
ENBHBS, BEMRZIBENINE Thh-Tlkd, Pr—= v 7 LTG0+ v —
=V IEERINIT - TER ZLIFBEETER,
BHEFTTEEBOBGREAD L (K8 ), BFOBE, HATIIHTOOkgD L Z A0EEC
ZoTRY, HAD v 72 5 ATIF1000kg iDL ZAVRHEDKETH S, TFIZRBWV
TiEHHROBAE, ABRBIZHAOBFENTOKg BTHY, (FE, FEIE, FMBFICRV
THBFHBECTRAENDHARFEETIB VT EMAETES VA H D ) RO BICE
WTHREDTFOMRBEITIN B THBY, THEMEL LTIEISAEDTIED - T3,
RO EAE TEFEREOWH IKELFRGCED Lifting DRELEN DA B & K182~83% D
KETHY (K4, 5), BHROBFIZBWTZI60%EOHNILMHEEENTO RV, TTd
RO Z L0 B0, BADETEBEREEIR L OBETHE LTHS L BREGENEL
FEBHNERDDZ LB ol VEOBTEF Y2+ e 2—=FDS. Vozniak A8 [+
VEy 7 e BRI VREEBITD YV EETEHEEEDOKINIER 600 B b v—= v 7EHD
$?%ﬁbv—:yﬁd&MH%@ikmjbﬁ%LTW5ﬁ,BKE%WTM%&THLK
ERPGNERAESEI2H N v—= v I7IEBEL T ) LRBCZNETORNEEHLETE
BEMORBETHRNEHE 2 BN TN ZERSEOBE» 53 FHITE S,

k3 & &

2TEBO T DR BESHEOLED EFHOFRREIC OW TR L7223, /7% K88
UZ5Thd, HFRTEEAD 142, 1067, 2067, 1 ~10fIF, 1~20(FBHDFNFhD
BUSHL5BETFHTD L, BTEHROPFTFELS, HHKEGENE, LV HITE
RERRES MU BTREEEZMDTNELEVAI LS, LEL, KEMSDAL —ADHIEIZLBN
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BNTIRHE RERRES NI, 207 Lik Terauds, J. Y 0BHOWRIC L 5

LA IDENTRERIIT - E DV TEHELIBRREN RSN TEY, SHOLBEOHBE RS 2
VW, R EARKOZFEOBREDEELSHMELZG I N v —= v 7, HIZEBNLHs 0Bt
WZd - L BRI ZTIUEZEZO S ERD TH Y, BRI v~ DO EW RS ER D KB W EE
BREMORIICE —BE LTI S0 2B L,

D
2)
3
4)
5)
6)
7
8)
9)
10)
1)
12)
13)

14)

x

HHFHE (AxX-vy1=vAE] 1984547 5H.

Track and Field News 19844 11H.

B EpiaiiReE 1958 — 1984 - AR - = H Y Vit

Leicht athletik 1960-1985 Bartels & Wernitz.

Der Leichtathlet 1970-1985. D.D. R.

Track and Field News 1966-1985 Track and Field News Co.
ATHLETICS WEEKLY. 1958-1985 Great Britain.

AE'KASS ATAETHKA 1960-—1985.

KysHeuoB B.B. 1965 Bc6 ; <MaTeP. UTOrOBOH KOH¢. yyeHblx.M.
Wendler, A.U. “ The Research Quarterly ” vol.26 No.3 1955.

EBEE TR CXPEM L HKEEDRIMR) B EREGEAIREESHRE  1980. 11,
EEHHE [ EERICBII A%t v—-=v7] Training Journal 1984.3.4.
Vozniak, S. [ C&HEED=2vF1vaviv—-=v7r] HRKVa-Fvrrs9=y7
1985. 9.

Terauds, J.“ Biomechanics of the Javelin Throw ” Academic Publishers

1985.
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An Analysis of Improving Yearly
Best Records in the Throwing Events

Fumio Suganuma

The changes in the world records in throwing events in the past twenty -
seven years were analyzed in this study. On the basis of this analysis, the
prediction was made that the yearly best records in the world and Japan
in throwing events would not stand for a long time.

On the basis of the number of times would records have been broken in
each throwing event, from most to fewest, the order is as follows
women’s javelin throw, women’s discus throw, men’s hammer throw, men’s
javelin throw, men’s discus throw, women’s shot put, and men’s shot put.
The Japanese records have been broken in the order of women’s javelin throw,
men’s hammer throw, men’s javelin throw, men’s diseus throw, women’s discus
throw, men’s shot put, and women’s shot put.

Comparing the pace at which the world records were broken to that of
the Japanese, Japanese athletes seem to have been unable to keep up in all
throwing events except the men’s javelin throw.

This investigator believed that no solution would be made to narrow down
the discrepancy between the pace of progression of the world records and the
Japanese ones unless Japanese athletes improve muscle strength especially
maximum muscle strength, by exhaustive training. This was the foremost

problem which Japanese athletes faced in the throwing events.





