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A study on statical strength of leg extention and leg curl exercise

messured by “Tremax System”

— Evaluations of variation mode for these strength —
Ken Yamauchi!

Abstract

“Tremax system” consists of a devise and evaluating system to measure statical strength of
various muscles. There were some measuring positions for these. In this paper, the positions for leg
extention were No.l to No.4 and for leg curl were No.5 to No.8.

I measured the strength each of leg extention and leg curl exercise in various knee angles by this
system.

I normalized whole data of the strength, i. e. any value of the strength, which was same man and
same exercise, divided by the maximum. This normalized data was %strength, I called.

All six subjects were members of a Judo club at Keio University.

Using the numerical data and a least square method, I apporoximate on the relationship between
differental knee angle and the 9strength during each exercises. Having the variations in prospect
with the 9gstrength of the knee angle, the numerically well defined experimental function was liked
a parabola.

y=a+ bx —cx?% (c>0)

From solutioning this function, the equation was as follows ;

For leg extention: Yz = —492.43 + 9.58 X; — 0.039 X;?

Xe = 12226, vy = 93.12, (point of inflection) .

For leg curl : Y. = —126.74 + 2.14 X; — 0.0051 X2

X = 208.85, yc = 97.22, (point of inflection).

It was meaned that each value of X; and X, was the best angle for performing a maximam
statical strength both of two exercises. Considering these angles, I found the Position that was just
a like the knee angle doing the exercise at same. the best measuring position for the leg extention
was No.2 and that for the leg curl was No.6.

R RTINS 1Assistant Professor of the Institute of
Physical Education, Keio University.
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1. BEREDSFMSE
WAL, FBURBFLEEHLND 6L TH- 72, FEDFERIFEIZR 1 DB TH 5,

R1 BREOSFNBE

®ERE 8 E *h#Et YBFAT|LBM
(em) |(k g) (%) (k g)

A 174. 8 85.7 13.1 74.5

B 170.2 76. 8 13.1 66. 17

C 172. 0 86.5 16.3 72. 4

D 177. 8 76.3 11.8 67.3

E 171.2 71.6 12. 4 62.17

F 173.3 84. 2 13.3 73.0

PF- 15 173.2 80.2 13.3 69.4
HE X R = 2.5 5.6 1.4 4.2
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BExG=0, 1, - - -, N2 B BRI y(x) £ 52 b TF— 5 f(x) &0kE*
2T, ZHDEDIFOMDENC L 5T UBEE DR a, b, c DEZRET %, Thbb,
SEHBEBOBMEREZE 2 LT L v,

f(x)) —y(xy) = €, Q=¢e2+ e?2+: + -+ e 2Dk,

AQ/ da =0, A4Q,/ Ab =0, A4Q. Adc=0%2xF&ETnTL,

BRI 12, BT OM HRA LRI kv,

[(N4+1Da + Xe+x,+ + + « +x0b + (x2+x,2+ + + + +x3%)¢
= f(xo) + f(xy) + - « -+ f(xy) (1)
(ot X1+« « - +xy)a + (X2+x2+ -+ - +x®)b + (xP+x2+ - - - +xyd)c
=x,f(x,) + 5, F(x,) + - + «++ xf(xy) e (2)
X2+ X2+« + - +xpy¥)a + (XP+x2+ -+ - +x33)b + (Xfx 4+ - - Fxyd)c

| =x2 (%) + x (%) 40 -+ x(xe) e (3)
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DEETHBELY, [HEEOBEAE L BHRAH N OBRICE, BAEZ DR
SR L > Tnd ] EERT,

IO EERBHE LT, RRXTEELT M2 wHoBEAE L) RIS 15 BERKH
FHORITNERETNE Y=a+bx + cxX2(EREZEARTHY), v v I I7RT L a>D
SREARDX BLIUOY RRLEE, Ly 77— LOBAREARD X BLU Y RBXFEC 25
J72) O KRBIFICHRE L 72,

K2 HMERSSaCEHED *£31 HER>SarBHHED
(LT HORFvay) (v Zh—=n)
BBE V) 1IRivvavD 4 Y ¥avNo BRE sV h-vDF° Y V3/No
1 2 3 4 5 6 7 8
A 96.9 j146.1 |113.6 {58.8 A 63.6 | 64.8 [ 62.6 {51.0
B 143.4 {149.5 121.7 [55.7 B 66.1 [ 70.3 [66.4 [61.5
C 138.7 {166.2 {124.8 | 60.3 C 75.4 1 77.3 176.2 |68.3
D 96.6 |142.4 102.6 | 39.4 D 53.5 | 55.4 | 55.8 | 57.5
E 89.9 126.2 | 78.7 127.1 E 54.1 1 52.4 [ 47.6 { 46.9
F 91.1 [135.1 [106.6 | 57.1 F 54.1 1 62.5 | 58.1 {50.9
¥ B 109.4 [144.3 1108.0 149.7 3 1 61.1 163.8 | 61.1]56.0
AMEX 122.5112.4 115.2 112.3 Bk R 8.1 8.4 8.9 7.3
(B k g) (BMeLidk g)
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SRR 1 2 3 4
W H 0 LWy v maE b Ve L s i
A 94.0 1 96.9 {123.3 1146.1 [140.0 |113.6 |161.8 | 58.8
B 105.4 1143.4 1123.4 1149.5 |139.2 [121.7 [165.2 | 55.7
C 102.9 [138.7 124.1 |166.2 1138.7 |124.8 [157.3 | 60.3
D 105.0 | 96.6 1125.0 {142.4 [145.2 [102.6 {157.9 (39.4
E 106.9 |1 89.9 1131.6 1126.2 [140.4 | 78.7 {158.7 | 27.1
F 104.7 191.1 127.5 |135.1 |146.0 |106.6 |162.3 | 57.1
- ¥ 103.2 1109.4 1125.8 |144.3 [141.6 1108.0 |160.5 (49.7
BRaiEE 4.3 122.5 2.9 112.4 2.9 115.2 2.8 1 12.3
(Bt k g)
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B 185.3 [ 66.1 P34.5 ]70.3 33.1 | 66.4 234.7 |161.5
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D 190.3 | 53.5 P223.2 | 55.4 P40.7 |55.8 R47.9 | 57.5
E 189.0 | 54.1 P15.6 {52.4 R32.0 | 47.6 R36.5 146.9
F P02.6 | 54.1 P26.6 [62.5 P43.2 | 58.1 RP49.4 [50.9
¥ 5 192.7 161.1 P223.3 [63.8 R39.0 | 61.1 R42.2 {56.0
1 Xk & 5.5 8. 1 6.1 8.4 4.7 8.9 6.2 7.3
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K4, R5BITHHHENIE, ERBEOREL LEMETH 5, ERME SHEEER &
LOBh 20 L onEE T2 EUTREED H 50T, BEAE & BHRKGH T OBROEN L
WP T D0, FEBEEDERY L a v TRET B II0EKMES 100 & L THELL 72,
%6, RTRIZTORRERT, $R0BECETE77713K6 Ly 7727 >vay),
7 (Vo Za—n) Thd, AECUTICRTEUBEEDESEEZ 777 7 NIRRT,
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v 73 /N0 1 2 3 4
W E A (W  mE L mE Il (Mg [ hA
A 94.0 166.3 1123.3 [100.0 140.0 [77.8 [i61.8 | 40.2
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F D02.6 | 86.6 £26.6 1100.0 P43.2 [ 93.0 R49.4 | 8].4
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x6, RTOBIEZ /N _FETHEGRLLER, vv /2727 vavBiUfv v
A=V BT SEIRKGNOFHHRINET AR TNL 9 I2% 5,
Vo P 7 AT g vizonT
Ye = —0.039 X + 9.58 X — 492.43, & gus=10.74 1)
MoKE @ Xg = 12226, Yy = 93.12

Loy I H =z Dn T

Y. = —0.0051 X% + 2.14 X¢ — 126.73, &rms= 5.63 2)

Mokl - Xe = 20885, Yc = 97.23
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dzy dzz "t * Az A Ay Az * ¢ by v ¢ an
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a B vy
B=16 ¢ ¢
n 0 ¢
| B| ofFSIR oMz, UFORZHEL TRk 2,
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