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Abstract

This study was done to provide the characteristics of body surface changes at armhole
area. Experiments were carried out at upper arm and upper body inchuding 67 items, 74
segments by the stanard posture and arm movements. The subjects were 15 females of twenty
aged.

The major conclusions of this study are:

1. On the circumference items of upper arm, armhole circumference was decreased by all
arm movement,‘ especially high contracted on front armhole line. The most contracted
segments of armhole circumference were from the shonlder point to front and back interscye
breadth point. Axillary circumference was increased 5cm to fhe utmost, so the function of
sleeve pattern would be décided by axillary circumference. _

2, The lengths of upper arm were decreased near center line, sleeve cap length was
contracted 3—4cm. Posterior armpit point area was increased both length and bréadth.
According to the rates of expansion and contraction, the diagram of expansion and
contraction of upper arm was suggested.

3. On upper body, back side chest breadth was increased exceedingly and shoulder length
was decreased most. It was apparent that surface changes of upper body were greatly larger
as far away from center front and center back line. The rates of expansion and contraction

of upper body were also represented as a diagram of surface changes.
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<E 7> ATTUH 347

BEAERE

5o wswst g (4 cm)

— = 90 135°
— 180°
7| EAA FEA4 | ddER | 945% 452 | g95F | 95F
50| 12.2 -1.1(-9.1) | -1.1(-9.1) | -1.0(-8.6) 1-1.3(-10.7) |-1.3(-10.7) -1.4(-12.0) |-1.6(-13.3)
o}ElAz et oo &} 1.2 +0.3(-29.1)|-0.1(-8.4) 0(0) 0(0)| 0.1(10.6)| 0.1(10.6)| 0.1(10.6)
A1) 10.5 0.5(4.7] 0.303.2)] 0.4(4.2)| 0.5(4.7)| 0.4(4.2)| 0.5(4.7 0.1(1.2)
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<E 8> EEAY WuGE o 7o) Amsat wsg (28] cm)
53 a0 135" .

T4 5 714 dFE | 99%52 | 98 453 | 9957 | 95%
+E 15.7 (-1.0(~ 6 6 0322 1.3(8.5](-0.3(-2.00 0.2(1.4)| 0.8(5.4)| 0.9(6.3)
FE(7) 7.0 |-0.4(-6.3)| 0.1(1.3) 0(0) | -0.2(-3.2) | -0.1(-1.3) | -0.1(-1.3) | -0.4(-5.7)
5 (L) 51 |-0.5(-9.1)] 0.3(6.2)| 0.6(12.0)|-0.2(-3.7) (0) 0.3(6.2) 0(0)
$E () 3.6 |-0.1(-3.9)| 0.2(5.6)] 0.6(17.6) 0.1(2.4)| 0.3(7.0)| 0.6(17.6)| 1.2(33.6)
A7k 20,4 +2.3(-11.5)| 0.6(-3.2)| 0.6(2.9(-1.0(-5.3)| -0.2(-1.0)| 0.8(3.7| 0.6(3.1)
7hE 1w (17 7.3 [-0.3(-4.0) 0.1(1.1)| 0.4(5.6)]-0.1(-1.5); 0.2(2.4)| 0.3(3.8) 0(0)
HA7bde) () 51 |-0.4(-8.5)| 0.3(5.5)| 0.6(10.4)| 0.2(3.3)! 0.3(5.2)] 0.8(15.0)| 0.2(3.3)
% | HrksvE () 3.4 0.6(-17.2) +0.4(-11.3) ( -0.1(-1.8) 0.5(-13.2) | ~0.2(-5.6) | 0.2(6.5)| 0.3(8.5)
f7hEqu) (21) 4.6 11.0(-22.6) 10.6(-13.8) | -0.4(-8.7) F0.7(-15.1) F0.5¢( 10 0){-0.4(-9.4)] 0.5(10.7)
7Hév] 20.3 |-1.7(-8.5) | -0.9(-4.3) | -0.3(-1.4) |-1.2(-6.1) | -0.7(-3.3) | -0.5(-2.4) | -0.8(-3.8)
7hE v (1) 7.1 |-0.1(-1.7)| 0.1(2.4)| 0.5(6.00| 0.1(1.4)| 0.4(5.3)| 0.6(7.8)| 0.4(5.3)
7heuu) (L) 5.3 |-0.5(-9.1)| -0.2(-3.2) 0(0) | -0.4(-6.8) | -0.2(-3.2) | -0.1(-1.0) | -0. 2(32
7l (e’ 3.3 [ -0.3(-9.1) [ ~0.3(-9.1) { -0.1(-5.0) | -0.2(-7.4) | -0.3(-9.1) | -0.2(-7.4) | -0.3(-9.1)
7hel (=) £5 |0.7(-15. 7) 10.5(-11.5) F0.5(-11,5) -0.7(-15.7) F0.5(-11.5) -0.7(-15.6) |-0.7(-15.6)
AEY - 54 18.8 -1.8( 9.6)-1.3(-6.9) | -0.8(~4.2) -1.9(-10.1) | -1.4(-7.4) | -1.2(-6.5) -2.0(-10.7)
$EH - F4d 16.0 F1.9(-12.0) [ -0.3(-2.1)| 0.5(3.0) -2.5(-15.7) -1.8(-11.3)  -1.2(-7.4) -2.0(-12.7)
HE 19.1 1.8(9.2) [ -0.1(-0.7) F1.6( 12 1| 0.2(1.9)|-0.8(-8.7) | ~1.6(-8.3) | -0.7(-3.8)
HEC 6.9 0.2(2.8) | -0.2(-2.8) | -0.7(-9.9) | -0.2(-2.8) | -0.6(-8.7) }0.8(- 11 4 —06(96)
HEML 5.9 | 0.7(11.6) 0.2(2.8) | -0. z( -4.7)| 0.4(6.0) 000)|-0.2(-4.7) | 0.1(1.7)
HE(x") 6.3 0.8(14.3) | -0.1(-0.8) ~0.7(-10.7) | 0.1(1.5) [ -0.2(-2.7) | -0.6(-8.8) | -0.2(-2.7)
k51w 22.9 | 3.4(14.7 1.9(3.4 0 5(2.2)| 3.7(16.2)| 2.8(12.4)| 2.0( 8 7| 3.4(15.0)
rkse) (77) 6.8 | 0.9(12.8) 0.3(4.5 0(0)| 0.4(5.5| 0.2(3.6)( 0.1(1.4)] 0.3(4.5)
A7k w) () 56 | 0.9(15.5)| 0.6(11.2)] 0.3(4.8)| 1.1(18.7)| 0.9(14.2)| 0.6(10.1)| 1.0(17.8)
= | A7kl (e”) 6.3 | 1.4(23.6)] 0.9(14.5)] 0.5(9.2)| 1.9(30.5)| 1.5(25.4)| 1.3(19.7)! 1.6(27.0)
A745qu) (27) 4.2 0.1(2.2)| 0.1(2.2)| -0.3(-8.8) o 4(8.7)| 0.2(4.7( 0.1(1.6)| 0.5(11.0)
7Heu) 22.0 1.5(7.0)| 0.6(2.6)|-0.5(-2.1) 004.5 1 05025 0.301.2)] 1.2(5.8
e n (717) 6.8 0.5(7.2)| 0.2(2.9)| 0.1(1.5) AT 0.2(2.9 7 0.3(4.0){ 0.5(6.5)
7hEgn] () 5.7 0.5(8.8)| 0.3(5.4)|-0.1(-1.8) A0 0.3(5.4)( 0.1(1.8)] 0.4(7.6)
7Hge (e”) 5.9 0.4(6.9)| 0.2(3.4)|-0.2(-3.4) o 23.4) 0.1(1.4)] 0.1(1.4)| 0.6(8.7)
7hgu) (=27) 3.7 0(0) | -0.1(-2.7) F0.4(-10.1) | -0.1(-2.7) | -0.2(-4.7) | 0.3(-8.7) | -0.3(-8.7)
THA = ol7EA 19.3 F2.5(-13.2) 3.3(-17.2) —4.3(-22.4% 6(-29.2) le(-31.6) L6.7(-34.5) L7.4(—33.3)
254 - HE4 20.8 [-0.9(-6.7) | -1.0(-4.8) [2.5(-12.0) | -1.0(~4.8) | -1.8(-8.6) F2.7(-13.0) | -1.9(-8.9)

()& ABste %

oL e HEA FAAolsh Axagslge] leld o Aok o) AL 7 5 FHE o]
277l v ks Fopge] weked aR3e A e dE FYSgith WA B% e G54l
AEe FFE L FA7t v~ o AAAS) WE MESEE, FF Je $EAANY AXANFL o
oz, : gl 71ge2 & 4 gleh
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232 HEKEEEI

<E 9> EEAE Do)qE o T AT A (9 cm)

2 90° _ 135° 0

T ¥ Az ¢4 | ¢2% | 45 g | 9957 | 9ER
o} 7 o] 12.8 -2.5(-19.6) -2.9(-22.6) 3.1(-24.1) F4.5(-35.5) 14.5(-35.5) |-5.0(-38.8) 5.1(-40.0)
o] A 7 o] (1') 6.4 F1.1(-17.3) 11.3(-19.9) F1.4(-21.0) | -2.0(31.8) }-2.2(-33.7) 1-2.3(-36.3) -2.1(-33.2)
o7 Aol (") 6.4 1.4(-21.8) F1.6(-25.3) [-1.7(-26.1) |2.5(-39.2) -2.7(-42.1) -2.7(-42.1) +3.0(-46.1)
A o] 13.6 0.2(1.6)| 0.1(0.5)|-0.2(-1.6) 0(0)| 0.2(1.6) | -0.3(-2.1) | -0.6(-4.6)
o) (b) 4.0 0.1(2.7 0(0) [ -0.2(-3.2) (o) 0(0) | -0.2(-3.2) | -0.2(-3.2)
47 o] (¢”) 6.7 0.1(1.3) 1 0.1(1.3)]-0.2(-2.0)| -0.1(-1.3)| 0.1(1.3) | -0.1(-1.3) | -0. 3(-3.9)
e (d) 3.0 0(0) 0(0) () 0(0) 0(0) | -0.1(-2.0) | -0.2(-6.7)
2 27 el 20.9 |-0.2(-1.0) 201.0) 1 -0.3(-1.4) | -0.6(-2.7) | -0.3(-1.4) | -0.8(-3.8) 2.3(-10.8)
294 437 0)(a) 6.5 |-0.2(-3.2) 0(0) -03(46) 0.3(-4.6) | -0.4(-7.2) +0.7(-10.5) | 0.2(3.2)
gy 477l (b) 4.8 [-0.2(-3.6)-0.4(- 7 0) | -0.5(-9.9) F0.6(-12.2) | -0.5(-9.9) [-0.6(-12.2) ~0.6(-12.2)
297 +470|(c) 6.6 0.1(-1.5)| 0.3(4.5) 0.2(2.4) 0(0)) 0.2(2.4) 0.2(2.4)|-0.1(-1.5)
o} | 292 77 (d) 3.0 0.26.8 | 0362 0.36.2| 0.38.2)] 0.402.00| 0.4(12. 0)! 0.6(20.0)
ol FA| A &2 Ao 18.0 1.06.3)| 1.26.8)| 1.5(8.5| 1.5(8.5)| 1.5(8.5) 1.8010. 0| 0.74.1)
o] AFA Y =20 3.2 0(0) 0(0) 0(0 0(0) | -0.1(-5.0) 0(0) | 1.1(33.5

{a) ) )
SEEXE Tz_vgo]( ‘) 51 |=0.4(-7.8)10.6(-11.1) | 0.3(-6.7) | -0.4(-7.8) | -0.5(-9.5) 10.6(-11.1) 10.8(-15.7)
ol AFAA L4 () 6.8 0.6(9.8) o 9(12.6)| 0.8(11.4)| 0.58.1)[ 0.6(8.9)| 0.9(12.6)| 0.8(11.4)
ol r) A1 A FAAel(d) 30 | 0.6(20.2)| 0.8(27.1)| 0.9(28.7| 1.2(40.0)| 1.3(42.9)| 1. 4(44.6) | 1.6(54.7)
.2( ) )| 6.1(63.3)| 6.6(68.8)

.3(

obEA 447 0] 9.6 4.4(46.1) 43.4) | 4.7(48.3)| 5.7(59.6) | 5.8(60.0
oA 477 e)(c) 6.6 2.7(39.8) 34.1)| 2.537.7 | 3.0(44.4)| 2.8(42.0)| 3.1(46.9) 3.9(59.0)
GEA £ (@) 3.0 1.8(60.0) 1.9(64 2| 2.2071.8) 2.8(93.1)] 3.0(99.8)! 3.0(99.6) 3.3(109.1)
Az 42 7o 4.4 |5.1(116.6) | 4.8(109.7) | 5.3(119.8) | 6.0(137.3) | 6.1(140.2) 6.5(148.7) | 6.6(150.4)
Axer Ao 30 | 2.8(98.9)|3.0(100.9) | 4.6(103.6) | 4.1(136.0) | 4.3(141.6) 4.5(151.1) | 5.1(170.4)
2RIl 19.2 | -0.4(-1.9) | -0.1(-1.7) | -0.3(-1.7) 0(0) 00| 0.2(1.2| 0.30.7
g7 0] (b") 89 |-0.2(-2.9)1-0.1(-1.D|-0.1(-2.2)| 0.1(1.1)| 0.2(2.2) 0.33.00| 0.4(4.1)
HAe](c") 7.2 |-0.2(- 2.6) -0,1(-1.4) | -0.1(-1.4) 00)| 0.111.4 0(0)| 0.1(0.5)
H4e) (@) 3.0 0(0) 0(0) 0(0) 0(0) | -0.1(-4.0) 0(0) | 0.1(-2.00
294 270 22.8 |-0.1(-0.5)| 1.0(0.6)| 0.7(3.1) 00 0.2(0.8)| 0.7(3.1)| 0.5(2.1)
294 2470 (") 3.4 0! 0.13.2 0.309.0| 0.30.0( 0.309.0) 0.5(15.5) | 0.5(15.5)
294 $370] (b") 9.0 o) 022! 0601 056.0] 0.56.0] 0.90. 9| 0.7(8.0)
2 427o](c”) 74 |-0.4(-5.4)|-0.2(-2.7) | -0.1(-0.9) | -0.6(-8.4) | -0.5(-7.0) | 0. 5(-7.0) | -0.4(-5.4)

5 | %94 =24 (d) 3.0 0(0) 0(0) -0.1(-2.9) | -0.2(-6.6) | -0.2(-6.6) | ~0.2(-6.6) 1-0.3(-10.0)
oA FA A 7 Hel 19.1 1.6(8.5) | 1. 4(7 51 2.1(10.9) 1.7(9.1) 1.6(8.5) | 1.99.7)) 2.1(10.9)
ol Al A 44 7o) (a” 1.4 |-0.1(-1.0)|-0.1(-1.0) 0(0) 0(0) 0(0)] 0.1(6.9)| 0.1(6.9)
oA FA A 3o (b” 8.6 0.2(2.6)| 0. 2(2 & 0.7(7.6)] 05(5.3| 05053 0.7(7.6)] 0.50. 3)
ojAFAA Azl (") 7.4 |=0.1(-2.2) | -0.2(-3.4) 0(0) | -0.3(-4.8) | -0.3(-4.8) | -0.3(-4.8) 0(0)
ol =4 A 4420 (d” 3.0 0.2(6.2)| 0.2( 5 N1 0.13.3)] 0. 2(6 23| 0.2(6.2)| o. 1(3 3| 0.3(8.9
HEx £47 e} 10.1 | 1.9(18.3)| 1.6(15.6)| 1.8(17.8)| 2.5(24.3) 9.9(28.5) | 2.5(24.2)| 3.0(29.4)
HEA 4270 (c”) 7.1 0.2(2.31 0.1(1.4)| 0.5(6.6)| 0.4(5.4)| 0.7(9.4) 0.3(3.3)| 0.5(7.1)
HEAR 427 0](d") 3.0 1.7(58.0) | 1.5(0.4)| 1.3(44.4)| 2.1(70.2)| 2.2(74.0) 2.2(74.0)| 2.5(83.3)
HAzgA 2o 41 2.5(60.1) | 2.4(7.0)| 2.4(57.0)| 3.1(76.3)| 3.1(76.3) 3.0(72.4) | 3.5(84.2)

()& ATYHE %
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