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Sadato MORIMASA : An Analytical Verification of the Condition of
Equilibrium of the Draught Animal in Station
with Draught

ABSTRACT. Aimed at elucidating the draught mechanism of the draught animal,
the following experiments and research were conducted: we imposed on the goat in
station the draughts having different draught conditions (1) the weight of the draught---
F, 2) the direction of the trace (the draught angle), 3) the point of the attachment of
the trace), which are equivalent respectively to the three elements of force [ 1) magni-
tude of force, 2) line of action, and 3) point of application) and thus we measured by
the platform scale the weight borne by the fore-and hind-limbs, respectively. Meanwhile
we measured by means of photography the changes in the attitude of the goat and in
the position of the trace.

Through the mechanical analyses of the results of these experiments, it has been
made clear that:

(1) the condition of equilibrium for the movement of rotation presents itself with the

following formula: FDy = W, Dg, if it is to be represented in absolute value; or it turns
into ED; + Wy Dg = O, if the direction of the moment of rotation is taken into
consideration. '

Notes W, : the body-weight which takes part in the moment of rotation
D1 : the vertical distance between the hind-hoof, which works as the axis of
rotation, and the trace
Dg : the horizontal distance between the hind-hoof and the centre of gravity
(2) the body-weight of the goat with the imposed draught acts, dividing itself into
two portions: Wp and Whpp, or the body-weight which does not take part in the moment
of rotation.

(3) Wy is put on the hind-hoofs which work as axes of rotation.
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(4) Wyp is distributed upon the fore- and hind-hoofs, respectively, dividing itself
into two portions inversely proportional to the ratio between Dg, that is to say, the
horizontal distance from the hind-hoof to the centre of gravity, and the horizontal dist-
ance from the fore-hoof to the centre of gravity. (see (6), (a) and (b) below)

(5) Fi, the partial weight of the draught which is transferred into the whole weight
borne by the four limbs, that is the vertical component force of the traction power, is
put on the hind-hoofs.

(6) accordingly,

(a) the weight borne by the forelimbs = Wipp X gj
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Note Ds : the horizontal distance between the fore-limb and the hind-limb

(7) unlike in the case of a rigid body, in the goat, a quadruped, the distinctive char-
acteristics in the equilibration regarding the movement of rotation, when it remains in
station with the imposed draught, is fonud to lie in the fact that the body-weight of

the goat is divided into two portions, as mentioned in (2) above: Wy, and Whyp.
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K 1. [EESESOFESEME, FD1 =WpDg DA
#Z F: UABIE
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Bl (L) & OEEFEH
Wo : EQEIEERESE
Dg : #EHEED (G) & DKFEERE
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O. M s & o F &

S EOFE G 4BLTS) BV TEERLU TV A VBERNTIIEOET0ML TH 3,

a, DF¥QD2MEHOERRZITZ 12,

(1) BHELFCTATRR (REM) 0L 3MBEOELEBERICE - THFEL I,

(2 HIEAERZ S PCEBAEROLILZERFTHIEL 15

b, L2 EEOEBICEBNTO XOEERFE—IT U,

(1) FEBZFE—O 2BEOWLER Vi,

(2 WAL, FEZELIVLEETHETICZVTHITI,

(3) T ABIEHEIZ, TAB[A The point of the attachment of the trace, or the point of
application of traction-load (traction force) 2 JHH DD, WOE X, A, HEEHE OHEO
&3, B, BROES, C, EHEOTHDOES, DDA, FAFRO LD 20T ABIAE
The direction of the trace, or the draught angle (which the trace makes with the hori-
zontal line) #7K3E, 10°, 20°3 X 0830°D 4 f&ic, JAB|E The weight of the draught, or
the magnitude of tractive-load (traction force) #»{4ZE (%->% 7T, 18(%36.6kg, 2F&
= 47.9kg) D 15% (15L%¥5.25ke, 25U 6.98ke), 25% (1%L 8.75kg, 25l
F 11.63kg) L F35% (15U 12.25kg, 25| 16.28kg) D 3FczhZnE(LE R,
ZNHDHERITI S 48FEE Lz,

Im. wEs £ &K

RIRE D BIEREENC DUV DO ERM, FDI = Wy Dg pSEBICE C & 23T 5 129iTid,
TABIETF, BE~TABBEEED , & 0EBEBE~EO/KEERE D (EOOMBICOWN
TOMEBLETH 2 REOEAE»EMA SN IHERETH 3, FEOREAEERES
B Wp BSEBICE CE2THLUBITNIER S B0,

UL, Wp 2EBECHIET 5 SERZWETH 5, Al sE, BEESTET LS E0)S
T Eid, EEERERITIEBEE LR BB L L2BRT 55 Td 4,

ZCTEBUICODM, Wo 2HOEAEEOH®S BITLTE Y HEZWLE WVWI T ETH S
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UL, Wp 2D L5 BTORLC iR, UTANLLIKC, NEAERL, ZORERL
BAKBEBITIAGBEDOWHEICDZ- T, Wp 2830 EEEDBR 2T/ EL B,
HOHBEHEOKANBIREEESOMICT 5T LIk > TR LD THIRETH - 120

LT, ZNLEBEROIIEN « FEEMBTLFEA L 2RBLT, Wy OTIE, F#i5H FDy
=Wp Dg DSEBICHILT A & 2EEHET ST & 2K 5,

% 1. [KAEEROEAME - Wnp (kg)

FABIR A B C D
FATIAE

0° 110°[20°{30°| 0° [10°|20°|30°| 0° [10°|20°|30°| 0° |10°|20°|30°
7 ABIE

18I0 [21.523.2)23.1{24.6(22.922.6[23.8(25.0[24..0[25 . 5|25 . 7|26 . 5|24 . 4|25 . 4125 .5(26 . 0
KED15% 281U 126.7)26.3|28.3(28.7|28.3[29.2(30.231.4{30.831.0|32.4;32.4/31.3|31.3(32.0[33.0
| g (24.124.8125.7]26.7/25.6(25.9(27.028.227.4(28.3(29..1(29.5(27 .928. 4128 .8]29 .5

21.1121.8|21.9(24.9/21.6[22.7|23.0[24.7123.6{25. 326 . 1(26 . 9|24 .1{25.9/26 . 4{26 . 8
23.9|26.1)26.128.7|26.9(28.9(30.4(31.8|31.1|31.7|33.2/34.031.4{31.3/32.1)33.8
22.5(24.0[24.0[26.8/24.3(25.8]26.728.327 . 4/28 .5[29.7|30.5(27 . 8|28 .6/29. 3(30 . 3

19.820.721.724.421.322.523.625.422.924.626.127.624.426.128.027.8
22.8124.2125.2128.0125.7|28.4130.2(32.2(29.3(30.5(32.433.7|31.2(32.1(31.734 .4
21.322.523.5/26.2/23.5125.526.9(28.8(26.1/27.6{29..3(30. 727 .8/29.1129.9}31 . 1

7 257

7 357#

Eorr | 2o~

40

[l
\
N
<
\
N
1
<
N
=
N
\K
N
™~

20

kg
15

35 =

|

30

PAPS . ]

ks
5 102030, 0 102030 0 0®3, 0 102030 0 (0230 0102030, 0 102030, 0 (02030, 010203, 002030, 0102030, 0 102030
A B C D 8 [ i) A B C

A

(5% 25% 35%

M 2. AMAEROERE-Wi &, SHIE-Wiop
# ——Ea@iE, —EE

# E ao




BB AB 20T ITHADOFERL 51

A. HEOEEEDEHIE
1. BIEAEE The weight borne by the forelimbs, OEHIE - Wip
Wip 2R 1B XN 2 KRTML TH 5,
2. #HEES, The weight borne by the hind-limbs, DOEHI{E - Whp

Whp 3F 2 1ITRTIAL TH S (ER2 B L 3 IE2EH),
* 2. BEAEROERIE Wi (kg)

S VAR A B C D

Y ABIAE
FAB|E 1B
18 15.3/14.715.6/15.214.0[14.9/14.7[14.6(12.7]12.3(12.8[12.912.2(12.4[13.0/13.7

{AEDI15% 251U (20.8)23.321.722.2(20.2[20.2{19.9{20. 1{17.1{19.217.8[18.7/16.9(18.0[18.1(18.7
¥ #5 (18.1{19.018.7/18.7[17.1[17.6/17.3[17.4{14.9(15.8/15.3[15.8/14.6/15.215.6[16.2

15.8]16.6/17.5/16.315.0/15.3/16.4(16.312.8/13.2(13. 414 .6[12.4(12.3|13.8/14.7
23.8123.5(25.2(24.3]21.3]21.5[21.3120.5[16.8]18.7/17.9118.7/17.4118.6/19.619.6
19.8/20.1121.420.3|18.2/18.4(18.9/18.414.816.015.7|16.7/14.9(15.5/16.7|17.2

0°110°]20°|30°| 0° |10°{20°{30°| 0° |10°|20°|30°| 0° {10°|20°|30°
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16.6|18.418.218.015.1/16.2/17.1116.813.0/13.9(13.8|14.7|12.0{12.7|13.4[14.5
23.725.8125.6/26.0122.922.2(22.8/21.5[18.5[20.5/19.9(21.1/17.0[18.4/20.9/21.5
20.222.1121.9122.0/19.019.2[20.0[19.215.8/17.2(16.9/17 .9/14 . 5{15.6{17.2(18.0

7 357

=l SR -l

3. PR E#HRE, The whol weight borne by the four limbs, OZEHIE: - Ws.hp
Wibp i3R1 D Wep &, 2D Wip EOFITH-T, KIIWRIML THS (M2 CH%Z
#BHED o

* 3. HEAELEOEANE--Winp (kg

\ FABIA A B C D

ABIAEE
0° [10°(20°(30°| 0° |10°|20°|30°| 0° {10°]|20°|30°| 0° {10°{20°|30°
JABR Btk
1B 36.8]37.938.7/39.8(36.9/37.5(38.5/39.6/36.7/37.8:38.5/39.4(36.6/37 . 8/38..5(39.. 7,
HED15% 2B [47.5149.6/50.050.9[48.5/49.4/50.1/51.5(47.9/50.2(50.2/51.1}48.2/49.3/50.1[51.7
avA ¥ |42.2/43.8/44.4|45.4/42.7|43.5{44.3/45.6(42.3!44.0{44 . 4{45.3|42. 4|43 .6/44 . 3/45.7

36.9/38.4{39.441.2]36.6/38.0139.4/141.0/36.4;38.5/39.5/41.536.5(38.2/40.2141.5
47.7149.6/51.3/53.048.2(50.4/51.7|52.3/47.9/50.4|51.1/52.7|48.8/49.9/51.7/53.4
42.3144.0/45.4/47.1/42 . 4144 .2/45 646 . 7|42 . 2|44 .5/45 . 3/47 . 1|42 . 7|44 . 1)46 . 0}47 .5
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36.4(39.1139.9/42.4|36.438.7|40.7/42.2(35.9/38.539.9/42.3(36. 438 .8/41.4/42.3
46.550.050.854.0[48.6[50.6/53.0153.7|47.851.0[52. 3|54 . 848 .2/50.5(52.6/55.9
41.5/44.645.4148.2/42.5/44.7|46.9/48 .0[41.9/44 . 8146 .1/48.6/42.3144.7/47.0/49 .1
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B. FOREEOHERE
1. BOAEECHRBECHERERL, T 5TV TOIENRE
AR Z» I TREDHOAEEDRR L AKE (Ho0%) LTABIEREE, JIZEMEE]
Ui THRINT, HOABEROBERERLISTHAH, ZLUT, ZNHBHEOAER
ORERR, Tz, JIEFREANC Ui - TRiED 2 VWIRBRICEEIN 3 TH S 5,
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a, KEDO@EEREZRESE, The body-weight which takes part in the moment of
rotation --- Wp
(1) B~ ABMEEESE, The vertical distance between the hind-hoof, which
works as the axis of rotation, and the trace .-+ Dy

EDBIRT, CRZBREEET 50
1IEL, ZOEIRERTOD D%l— T, 6D Dge 2RTNITALNS (s, M 3 1ITHHED.
C
(2) BB~ /KYEERE, The horizontal distance between the hind-hoof and the

centre of gravity ---Dg

BOME, FES (%255 T) TURRNIEBADOHKAER L BEAEE O
BT, BREZEEHOD (LT, BOLBER) &EEBEEHHO LT, BEOEEHR) &0
KEFEBE 2 BT AEH LD B, BIB, BO~BOKFEECHEAESR (%)

__BMARR - ey
G~EEEE%E,J%)%%bfﬂ%ﬂ%ﬁ%tﬁﬁb%%ﬁthfﬁ@%b%E%Eﬁh

hHbhEgs LT, HO~EOHERD, Ki~EOKEERCES 284

(= BOEOBERE (=B 0. == b,
PO~ DK (=a) TR gle P a

PEOGEOED c BOBRDEE (%) LY, BEOOMNERRITOICHNVWSICELET S, C
T, RIEAERR COELMIOED - BOMASFRCE LW, Th2ELOMBICOWT
DEIREFEEEL, T, ZOMBR2REELEFRTEET S, LidsT, BEBE~REE
Ok SEREHE Dea 1RRFUCT & > TRD b B, '

BB~ 0K SEEEHE + BEO~TR DK SRR RE X B A ER
COEBITBOTRIAERIE, 151 63.9%, 2511%62.0%Tdh- 12,
U U, COBB~REREO/KEER? AT, #RT55iHAEEROHEREL W-Wp) X

D oo W T, Wo : (FEOEEHFESE, Dy : B~TOKTHRE, Do : HE~ 8

KEEEHD 2HEE (2) UT, HiEAEROEHE (b) L0z (a—b) OYHERD 3L, &
4RI, 18R - 0.56kg, 2B (L2 0.94ke, ZDEDOEHECKTT 2 EE&D F
B3 1B —2.32%, 2BIUEIR 310 % TN L& I 1208, WIS, HEEMIC
WETH2LERIBD LN 5 T,

2T, BOHLEZOWTOKRKERZITE>2EEL, EOEEEO~BEOKEIEED 5 %1178
KBUIEES (+45%) &, 5%IETHBRBULIIES (—5%) ©, ZhZhOBE~EK
FEEERY, ZhEROTHRAEROEREZRD 2L, R4BIOHIWRTWL, B
D2AICB USSR EAEE OER E (+) OFMICKRERY, BLBLIZEATEZD
ZIEA (-) OAMCKERB T EDbPo12, LIthis T, BOBOMEBERZ NS OEDR
LT ATRDNIE, ZOVEZ0IGETIIACEWNTERETHS, 2LT, Z2OMNBIRE
SIRTMICLUTRD S NS, REEOLDRIICONTODEHES 1 BUECHO>NTITZAR
DEDQIUL TH 5o

1.42kg : 59%=—0.56kg : = = —2.0%
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BT AT 2T 1B E OEE R

x4 RIEAEEOEH RME () LEHE (b) tDZE (a—b) (kg) , 5 NC, ZOEDOEAMEITH T A514 (%)
A B c D
£
0° 10 20 | 30 0° 10 20 | 30 0° 10 | 20 0 | o 10 20 30
wEo | = | —01| —23| —11] -2.0] —23] 12| -02| 05| 09| —17| —11| —15] 06 o | —04]| —0.2
15% | % | —0.47] —9.91 —4.76 —8.131 —10.04 5.31 —0.84 2.000 —3.75 —6.67 —4.28| —5.66 246 0 | —1.57 —0.77
1B —0.56k
=, % | -34] —09] —1.2| -3.2 19 -05] 13| 17| o | —04| —18! 04| —09| -1.7| 04 g
63.9% | B% | % |-16.11 —4.13 —5.48 ~12.85 8.37 —217 526 7.20 0 | -153 —6.60 166 -3.47 —6.44 149 _, 50,
s P % | —14| -1.1| 05| -25| 04| 06| 0 0 0.1] —0.8] —1.9] 01| 06| —1.3| —1.8] 1.4
35% | % | —7.07 -5.31] 2.3 —10.25] 1.88 2.67 0 0 0.44 -3.25 —7.28 0.3 2.46| —4.98 —6.43 5.04
” = 0.2| 40| 09| 25| 37! 03| 23| o3| os| 27| 20| 40| 35| 04| 14| o1
- 15% | % 0.75| 15.211 3.18] 8.71 13.07 1.03 7.62 0.6 2.60 871 6.17 12.35 11.18 1.28] 4.38] 1.21
28I 5 .
s, % 17| 70| —06, 06| 17| -09| -1.8| 19| o 57| 13| 07| o2| 09| 14| 4g| Ok
6200 | B% | % 7.11| 26.82 —2.30 2.0 632 -3.11 -5.9 —5.97 o0 167 392 —2.08 0.6 2.8 4.3 1420 510
” = | 62| -1.0| 22| 17] 19| 17| 01| -3.4| 14| 18| 05| -2.4| —1.8] 01| —0.4| 6.7
3% | % |-20.19 —4.13 873 6.0 7.30| 5.9 0.33 ~10.56 4.78 —~5.90| —1.54 —7.12] -5.77 0.31] —1.26 19.48
p % 15| —0.7] 04| —0.4| —0.7| 29| 12| 21| 09| —01| 06| o2 21 19| 11l 13
15 % 6.98| —3.02 1.73 —1.63 —3.08 12.83 5.04 8.40 3.75 —0.39| 2.33 0.75| 8.61 7.48 4.3 5.00
= .86
1R, % | -18| 06| 02 -18| 12| 33| 07| 27 31| 14| 12| —06| 17| 07| —0.3| 1.6 0.36kg
6s.0% | B % | -8.53 275 091 ~7.23 556 1454 304 1093 1304 5.5 460 -2.23 7.0 270 L1 597 5o
p = | 01| o 18| —1.2] 17| 18| 13| 12| 16! 05| —09| 13| 20| 01| —05| 26
B % | —0.51 0 s.20 —4.92 7.9 8.000 551 472 6.9 203 —3.45 471 820 0.3 -1.79] 9.35
+5% ‘
p 23| 59| 28| 44| 57| 220 42| 23] 30| 47| 38| 58] 53| 26| 33| 26
15 % 8.6 22.43 9.8 15.33 =20.14] 7.53 1391 7.32 9.7 1516 11.73] 17.90 16.93 8.31] 10.31] 7.88
5 .86
2R, 2 34| 90| 13| 23| 34| 10l —01, -02| 19| 56| 31| 11| 21| 27| 35| 71| 2%k
6100 | B % 1423 3148 498 8.0 1264 346 —0.33 —0.63 6.1 17.67 934 3.2 669 863 1090 2000 oo
|
p % | —43| 10| 44! 38| 40| 36 19, -13| 33| 01| 10| —04| —01 20| 1. 3.8
35 9% |-18.85 4.13 17.46 13.57 15.5 12.63 6.2 —4.04 11.26 0.3 3.09 —1.19 —0.32 6.2 3.79 25.58
” % | —14| —36 —22| —3.4] -37] o | -14] 09| —2.4| 30| ~2.4| —2.7] -09| —1.8] -1.8] -1.3
15 % | —6.51 —15.52 —9.52 —13.82 —16.16 0 | —5.88 —3.60 —10.00| —11.76] —9.34| —10.19 —3.69 —7.09 —7.06| —5.00
1Al s | —47| —23] —2.4| —44| -13| 11| —18 01| 02| 15| —1.6] —3.2| —08| —2.6| —2.9| —1.0 ke
w00 | B % | -22.21 ~10.55 —10.96 —17.67 —6.02 4.85 —7.83 0.0 085 —5.93 —6.13 —11.90 -3.37 —10.04 ~10.98 —3.73 _; ¢\
P % | —26| —25| —1.0| -3.8| -1.0| —0.8| —1.3| -1.1| -1.4| —2.1| -3.1| -1.3| —0.9| —2.8] -3.1| 0.1
35 % | —13.13 —12.081 —4.61 —15.57 —4.69 —3.56 —5.51 —4.33 —6.11] —8.54 —11.88] —4.71| —3.69| —10.73 —11.07]  0.36
._5% -
p % | 19| 20| —10| o7| 19| -1.6] 03] -15] ~1.3| o8] 01| 24| 15| -17] -05] -17
15 o | —7.12 7.60| —3.53 2.4 6.7 —5.48 0.99 —4.78 —4.22 2.58 031 7.4 479 -5.43 -1.56 —-5.15
2ELE 0 51| —25| —1.0| o0 | -27| -39 -35| 15| 17| 07| 27| 13| —07| —04| 29| Ooke
st.0% | % % 0 19.54 ~9.58 -3.48 0 | —9.34| —12.83 —11.01 -4.82 5.3 -2.01 -7.94 —414 224 -1.25 8.58 _, e,
p = | —s2| —s2| o | —01| —02| 02! —15{ -51] -0.5| -3.6| —1.9| —4.2| 35| —1.4| —2.2| 45
35 o | —35.06 —13.22 0 | —0.36 —0.78 0.70, —4.97 —15.84 —17.06| —11.80| —5.86| —12.46| —11.22| —4.36] —6.94] 13.08
p % 04| —18] 12| -15] —1.8] 18] o5 10| -03] —1.2| —0.6] —09] 10| os5! o 0.2
15 % 1.86| —7.76 5.9 —6.10] -7.88 7.96 2.10| 4.00] —1.25 —4.70| -2.33 —3.40 4.0 1.97 © 0.77
5 ~0.002k
LT # | 29| —04 —06| -26| 05| 25| o0 19| 24 04| 01| -14| 1.0 —0.4| -10| 0.9 €
6.9% | 2 o | —13.74 -1.83 —2.74 —10.44 2.31 1101 0 7.60 1007 158 038 -5.20 415 —154 —3.79 336 (o
BiE N 2 | —-08| —06, 11| -20| 10| 10| 06| 03| 07| -02| -1.6] 06| 1.3| —1.0| —-1.3| 1.9
35 % | —4.04 —2.00 5.07 —8.200 4.6 4.44 254 1.8 3.08| ~0.81 —6.13 2.17] 5.33 —3.83 —4.64 6.83
" 2 | —06| 30| -01| 16| 28| —06| 13| -07| -0.3] 18] 10| 29| 25| —07| 05| -07
o 15 % | —2.25| 1141 -0.35 5.57 9.89 —2.05| 4.30| —2.23 —0.97 5.8 3.0 8.95 7.9 -2.24 1.56 —2.12
- =13 0.015k:
LI = 0.9 61| -15( —06| 07| -18| —29| —2.5| —0.9| 28| 02| -17| -0.7| -02| 06| 338 g
so50| B % 3.77| 23.37 —5.75 —2.09 2.60 —6.23 —9.54 —7.86 289 8.83 0.6 —5.000 —2.23 —0.64 1.87 1124 _, o0
" % | —72] —1.9] 10| 09| 09| 06| —0.6| —42] 05| -2.6| —1.5| —3.2| —2.6| —1.0| -1.2| 5.4
35 % | —31.58| —7.85 3.97 321 3.50 =2.11 —1.99 —13.04 1.71 —8.52 —4.63 —9.50| —8.33 —3.12 —3.79 15.70

1) EOOMOERBOLBE S W (HREIN, —@E~N) B, BEO~BOKTERCI3EE (%)

FEO~BEOBIERE
BEO~TBOIKERERE

() EEOHMDOEIELCOMELRTEOT,

> 100




BBITIT AT 2T 1B A& O ERE 55

= o
I a+b
§§ q\{;lo,ifé)
B 3. EOONE:, HMKAZSEOERE
S . LEAIEE DEDOEAETH T 5 E1&
e 51 & DBk
= 5y G #H= O BEOOME :
' (68.9,3.59) \\\a“z.o, 3.10) ﬁ'ﬂ"‘;ﬁlﬂ\ﬁﬁﬁgﬁ X 100
i " RO ~T8 DK SRR
= 0 “ (2 BFIHAEEOHERME, Wi &5EH
;‘iﬁ Ge * Ge &, Wip EDEDERAEICHT 5E]
PIS% (.“'7’0'0“’.)@ \\557.4, -0.120) n. Wit —Wip % 100
o N = Wip
v -5
% (63.9,-2.32) fém&w) (8 —1EleE, —— — 281,
£ Ga : [FEED, Ge @ BEEDL
m
g
2 -5
;‘r % (58.9,-7.8¢)
B e 05 00 55

=
~

ZE L 0 B

#£ 5. [REELLYEBEELORDST

1) EOFY |FREOCOBED| FERED [FEEOOR -
g & D g s | EOVE T L EOYEORD | ORY | |DOEEE | EEED
_ | UEEED) _
= | 5 0.56kg
Tl 5% 1.4%kg |  —0.56kg —2.0% | 2.0% | 65.9%
(+5%) 0. 86k
F| 68.9% -S0kg
— | UREELL
= 62.09% 0.94kg
i - 5% 1.85kg 0.94kg 2.5% | —2.5% | 59.5%
¥| G372 ~0.91kg
1) FEBLORD ORDS - ZOFHOME : BOOKH S = REBODHEDEDLEHDRD
REELDRD
H| @ BEECORDS - BEEL=REEOHEEELOR D OEER
(3) BOOBYXB I PIREELDR D OBOEIIE O~ ORI 2845 @), 12, B
DOWDEITONTIZFE 4 D2 BT

TCT, BODKCODEHECHAETHER, BLDMBICODNWTDE2ROREE L,
DJ\—F’ %ODEZ%’%@IEﬁiﬂ\(‘: 5\‘ C 2_'_ E’_ .g- 50
B~ B RO KTIERE Dec 133 6 3 L OM 4 IR Th 5o
% ... DU
(3) [EIEEEE Dy

BE~TABMEEERD ©, BE~EOKEERCYT2EE2 MEEFREFERC L L
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£ 6. RE~BEBELKEERE - Dge  (cm)

R A B c D

JAFBIAE

10120300 {10|20({30| 0 |10/20(30| 0 | 10|20 |30

FAFIR

IRSIIES 4.96'4.634.71 4.554.21/4.565.15/4.90/4.2814.784.885.10/4.93/4.3314.95/5.13
HED15% 25L2E |4.404.72/4.105.11/5.06/4.39/4.82/4.40/5.21/5.13(4.93[5.42/4.85|4. 35/4 . 45/4 . 26
¥ ¥ |4.684.684.41/4.8314.64{4.484.99|4.65/4.75/4.96/4.91/5.26/4.89/4.34|4.70/4.70

1 4.5314.96|4.73/4.76(5.305.235.31/5.13/5.53/5.33:4.90/4.67|5. 38/4.66/5.03/5.30
HED25% 2 5.095.834.635.185.164.89’4.534.945.635.365.194.635.405.134.734.73
M 4.815.404.684.975.235.06‘4.92‘5.045.585.35,5.05|4.655.394.904.885.02
|
1 5.755.305.305.16:5.605.60‘5.865.565.535.355.315.435.505.365.405.58
EED35% 2 4.584.885.035.055.305.785.714.685.935.2915.714.865.835.404.995.05
M 5.175.095.175.115.455.695.795.125.735.32‘5.515.155.675.385.205.32
om
10
4. HBEF~BEE KL - Dec
g2 —--- KEDI5%, —— 725%,
51 s TS e S — 735%
0

O 03, 0 02030, 0 402030, 0 102030
A B C D

%&ilﬁlﬁiiﬁ@*l’)“f@quﬁ%#, FDi =Wp Dg it T, Wp 23Rk 5 (Wp ZFX%
g g

1 ) LIRBWTEETHSEP D T, WABIERF D, AECREZERESE W i 5

| £7. EE B K- po

FABIR A B C D
FABIARE

0°110120|30| 0 102030 0 |10|20]30| 0 |10 20130
FABIER

180 |1.25(1.14/0.79)0.59(1.24/0.86/0.56/0.38/1.03/0.63|0.41]0.20/0.77/0.58/0.32/0. 14
HED15% 2510E [1.66[1.27/1.17|0.66|1.15/0.93/0.68/0.57/0.96,0.68]0.57|0.30]0.82/0.69/0.400.16
¥ B 1.461.210.980.631.200.900.620.481.000.660.490.250.800.6410.360.15

1.370.970.800.590.98|0.750.580.330.810.560.430.300.720.540.320.13
1.451.01{1.06/0.66]1.1210.84/0.79/0.36/0.83/0.63]0.48(0.37,0.74/0.55(0.42(0.13|
1.41}0.990.930.631.050.800.690.350.820.600.460.340.730.550.370.13

HED25%

1.08/0.94/0.72,0.58/0.95/0.70/0.49|0.29(0.80,0.56/0.36/0.18|0.71/0.49(0.26/0.11
1.57|1.35[1.07|0.67]1.09(0.71/0.58/0.45(0.84/0.66/0.44(0.31/0.69{0.52/0.34/0.10

1.331.150.9010.631.020.710.540.370.820.610.400.250.700.510.300.11

] o BT~ AR SEEEE .. L RE~ A8 R E R
& R = mmokuEg U P e~ ErmO o

HED35%

2o~ |2
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() RELVBIRCH Y, 00T, YASEOHREW LT 8l (o) CEELHEE
p

2HU, UABICHT ¥ EEEREREL > T, Livh, BERRI 20080k
ThHEPL, MY THERTESHE, RUEROERCL-T, BEEI VAL LN
D, EHEOBY BENALL NS,

BETBICHSICRTUWL TH B,

D
Dgc

L eee Dl
ol 5. MEEREER Dec
7 --- hED15%
—— 7 25%
— 7 3%
05
Y()

0 102030 0 10203, 0 102030, 0 102030,
A B . C D

4) EOEEHELESE - W
FDI :Wng, Wp ZF X % @%%&C%éo
g
FABIRF (ES L OHEOEIC 2 DRELTR) 1<, E70 ﬁDg‘; BRI TEE Wp id,
E8B LR ITRIML THd 5,

# 8. [FEDMZEXESE - Wp (kg)

D L A B C D

T ABIAE
0°110(20(30f{ 0 |10]20{30| 0 |[10[20{30| 0 |10]|20]30

i ABIE

181U% | 6.6 6.0 4.1] 3.1| 6.5 4.5 2.9] 2.0 5.4 3.3] 2.2 1.1] 4.0/ 3.0/ 1.7 0.7
EEDI5% 2512 |11.6] 8.9] 8.2 4.6 8.2/ 6.5 4.7| 4.0 6.7| 4.7| 4.0 2.1| 5.7 4.8/ 2.8 1.1
¥ ¥ [9.17.56.2 3.9/ 7.4/ 5.5/ 3.8 3.0 6.1| 4.0 3.1] 1.6/ 4.9/ 3.9| 2.3/ 0.9

12.0) 8.5/ 7.0/ 5.2( 8.6} 6.6/ 5.1| 2.9| 7.1| 4.9| 3.8] 2.6| 6.3 4.7/ 2.8 1.1
16.9111.7/12.3) 7.7/13.0[ 9.8 9.2] 4.2] 9.7| 7.3/ 5.6| 4.3| 8.6] 6.4] 4.9/ 1.5
14.5[10.11 9.7} 6.5(10.8| 8.2| 7.2| 3.6| 8.4] 6.1| 4.7| 3.5/ 7.5 5.6 3.9 1.3

13.2(11.5) 8.8 7.1{11.6| 8.6 6.0] 3.6 9.8| 6.9] 4.4 2.2| 8.7| 6.0] 3.2 1.3
25.6/22.0(17.4/10.9/17.7/11.6| 9.4 7.3/13.7/10.7| 7.2| 5.0(11.2| 8.5/ 5.5/ 1.6
19.4/16.8[13.1| 9.014.7/10.1) 7.7| 5.5/11.8 8.8| 5.8| 3.610.0 7.3 4.4] 1.5

EED25%

KED35%

2o~ 2o

W i3EEEh & 2 A BECABEISNARECH- T2, 20H5 2T THAS>CE, 2L
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ks
20¢
6. AEDHIZFEFESE - Wp
AN 7 --- KEDI5%
10 \\\ —— s 5%
\.\ \ AN k . — 7 35%
\\ \\\\ \‘\
N \\\ °\\\\\
“ NN
0 D02030 0 402030 0 102030 0 49203y
A B ¢ D

B3THA5 CEHHRIIN B,
Wy GBEICRESNITHAHC &%, Wy DEBICOVWTOREE T 5,

b, FEORZEEFRFEEEL, ZOHEEDSES b FLEFEESE
(1) BFEoMEEZEEEIEEEESE, The body-weight which does not take part in the
moment of rotation :-+ Wyp ‘
HE» S Wo 2B U B OBBRAEERICIIES LRV, Ch2EED MiEERIEES
BWip bERCEET 5. BE (MBS IOHFEOCEICER) »5EZOWr 2B U TALN
7o Wnp i3RI BLOHTICRTWL TH 5,

% 9. HEOMERERFESE - Wap (kg)

\ FABIR A B C D

W ABIARE
\0°10203001020300 10(20({30| 0 |10]20 |30
JABIR TS

15L%E |30.0130.6/32.5(33.530.1132.1(33.7|34.6(31.233. 3|34.4135.5(32.6/33.6[34.9(35.9
FED15% 2B (36.3/39.039.7/43.339.941.4/43.2/43.9/41.2|43.2/43.9(45.8/42.2143.1/45.1}46. 8
¥ ¥ |33.2034.8(36.1/38.435.0[36.8|38.5!39. 336 . 2(38.3|39. 2/40. 7|37 . 438 . 4/40. 0}41 .4

24.6/28.129.6(31.4/28.0(30.0[31.5/33.7/29.5/31.7|32.8!34.0;30.3/31.9/33.8/35.5)
31.0[36.2/35.6/40.2/34.9(38.1/38.7/43.7|38.2/40.642.343.6/39.3|41.5/43. 046 .4
27.8)32.2(32.6/35.8|31.534.1(35.1{38.7|33.9(36.2(37.6/38.8/34.8|36. 7|38 .4/41.0

{KED25%

23.4(25.1127.8/29.5/25.028.0/30.6[33.0[26.829.7|32.2/34.427.9.30.6/33.4/35.3
22.3125.930.5/37.0[30.2/36.. 3(38 . 5/40.6/34. 2137 . 2/40. 7|42 .9/36 . 7|39 . 4]42.. 4/46 . 3
22.9(25.5/29.2(33.3]27.6/32.2/34.6/36.8(30.5|33.5(36.5/38.7|32.3/35.0/37.9/40.8

HED35%

Eor 2o

Whp iX, —— (AHARDOWTONEEOER X O HHISNE LA L Y) — FiBE~FELK
SEEEEEE, BEE~BEOKFEEREE OIS TRDINT, BilEBHECAEINS T
HAH5LE®, Wiop DEDICOVTODREE T 3,



BECT A2 DT 128 DR

45"

st ,/
o/

7 --- FEDIS%
—— 7 259
— 7 35%

25+

0102030, 0 102030 0 192030 0 j0%03¢
A B C D

7. WEOEEMRHFESER -

59

Wnp

2) BiBE~EE/KFERE, The horizontal distance between the fore-limb and the

hind-limb --- Ds
Ds 135210 5 X O 8 ICRTIAL TH 5,

# 10 BUE~SREKCEERE - Ds (cm)

JABIR A B C

T ABIBE

0°110{20(30} 0 |10]{20[30| 0 |10]20]30

JAGIER

10

20

30

15 6.806.606.806.606.00!6.007.20}6.505.656.556.707.10
FED15% 27WE 6.156.305.807.306.50|6.356.60,6.307.006.756.507.00
¥ B 6.48‘6.456.306.956.25l6.186.90|6.406.336.656.607.05

6.30
6.05
6.18

5.60
6.10
5.85)

6.75
6.20
6.48

7.00
6.15]
6.58

|
6.10!6.506.606.756.70'6.257.30‘6.506.30‘6.556.10|6.20
6.40'6.556.707.356.506.906.357.407.106.306.556.25

6.256.536.657.056.606.586.83|6.95|6.706.436.336.23

{£ED25%

6.50
6.90
6.70

5.80
6.380)
6.30

6.75
6.25
6.50

6.80
5.85
6.33

7.106.606.506.806.306.657.45’7.106.306.55'6.956.60
EED35% |

6.00)
7.50

6.505.705.856.506.007.207.456.80'6.807.057.506.85

6.806.156.186.6516.156.937.45!6.'95]6.556.807.236.73

form | 2o

6.50
6.80

6.75

6.75
6.95

6.65

6.65
5.85

6. 85

6.25

(8) BB~ BOAKTEREO RS~ S8k PEREC X T 5 1 - D2

% 6 DR~ BIEE LK FIERE Dec @, KI0DRIH~ B KFEEEE Ds 1T 5 I,

KB LOE I ITRIWL Th 5,

Dgc
Ds

(=3
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751

70

8. HiHi~EHKEERE - Ds

’ #E o--- BEDL%
5y \/’\ —— v 25%
; — v 3%
0t v
N
(m
ST 0205, S w30 I 10M30 0102050
A B C D
% 11~ EEROKTERONRH~SHATERCHT 2 - Do
T UABIX A B C D
YABIAE
0°{10120|30| 0 [10]|20({30| 0 |10(20(30| O |10|20|30
J AR

IRSIIES 0.730.700.690.690.700.760.720.750.760.73‘0.730.720.780.770.730.73
FED15% 25z 10.72)0.750.71)0.70,0.78/0.690.73|0.70/0.74(0.76/0.76/0.77/0.80(0.71/0.72(0.69
¥ ¥y |0.73)0.73]0.70/0.700.74/0.73)0.73/0.73/0.75/0.75/0.75(0.75/0.79(0.7410.73)0.71

0.740.760.720.710.790.840.730.790.880.810.800.750‘830.800.'75|0.78
0.80,0.89/0.69|0.70}0.790.71/0.71/0.670.79/0.85/0.79/0.74{0.780.75/0.76,0.81
0.77|0.83(0.71/0.71{0.79,0.78/0.72/0.730.84/0.83|0.80/0.75/0.810.78/0.76,0.80

{EED25%

0.81/0.800.820.76/0.89(0.84(0.79]0.78|0.88/0.82|0.76|0.82/0.92/0.82i0.80|0.84
0.70j0.86,0.86|0.780.88j0.80(0.77(0.69|0.87|0.75/0.76|0.71|0.780.79,0.72!0.86)
0.760.830.840.770.89]0.820.780.740.880.790.760.770.850.810.760.85

EEMD35%

Eor |20

S N B 9. #E~EBEEKTERONR~%
RN i e =77
TR TR T B - %ﬁg

o5t g --- fEDI%
—_— 7 25%
— 7 35%

0 102030 0 10203 0 102030 0 102030
A B C D




BB AB 2T T HEOLERE: 61

D, HEOEIEREERIES R Wap ORIEEDE Waot OEHICH 550 BB Wap X

lf;z; 5T Wapt B3% BNBs E12, BIBE~EOKTEIEN Ds — Dg Th 555, Wap D

Dg

B R Waph 13, Wap x 22D 5 50013 Wy (1 -2
S

Ds
(4) (FEOEZERIEESE ORISR - Wapt

DE BT B NI Wapt K128 L ORI T B

® 12. GFEOHEREXFBESEOFKESE - Wot =fiAEEOERME Wi  (kg)

JABIR A B C D
i ABIfRE
JATIE e
1513 |21.9/21.4)24.3123.1]21.1/24.4124.3|26..0(23.7|24.3|125.1125.6/25. 4125925 5{26 . 2

RED1I5% 25U [26.1]29.3]28.2/30.3(31.1|28.6/31.5(30.7|30.532.8/33.4(35. 3133.8/30.6/32.5[32.3
S ¥ [24.0025.4[26.3[26.7|26.1(26.527.9]28 . 4127 .1]28 .629.. 3(30.5[29.6(28. 3[29.0[29.3

YL Tabnb,

EIDWnpiT, £11 0D

0°110{20(30| 0 |10{20{30| 0 [10]20({30| 0 |10]20]30

1 18.2/21.4(21.3122.3/22.1|25.2(23.0126.6[26.0125.7)26.2(25.5|25.1|25.5/25. 4127 .7
AED25% 2 24.8|32.2/24.6/28.1[27.6|27.1|27.5(29.3|30.2(34.5/33.4/32.3(30.7|31.1/32. 7|37 .6
M 21.526.823.025.2l24.926.225.328.028.130.129.828.927.928.329.132.7
1 19.0120.122.8|22.4[22.3123.5[24.2|25.7|23.6|24 . 424 .5(28 . 2{25.725.1126. 7129 .8
HED35% 2 15.6]22.3(26.2(28.9/26.6[29.0[29.6/28.0/29.8!27.9:30.9/30.5[28 .631.130.5[39.8
M 17.321.224.5[25.7|124.5[26.3(26.9|26 .9|26.7126.2127.7129. 4127 . 2128 . 1|28 .6{34 .8
35 "
30 ~
/>

10. BFEODORERERIESE ORiED
B Wnpt = RiiAEEOERE

sl - Wit
i o--- BEDIS%
S, 7 25%
_ 7 35%
20 +
ks

I5 -
0102030 0 102030 0 102030 0 10 2030,

A B C D

(5) FEODEERERIFESRBOBEESE -+ Wnpn
KIDWiup 225, F12D Wnpt 2T TA SN2 Wapn F, K13 B LR 1L ICRTWL T
H%,
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: 62 B ® A A
|
£ 13. HFZEOREEXRIEESEORBEIE - Wapn (kg)

JABIR A B C D
W ABIBE

0°110]20{30| 0 |10 20 301 01]10,20(30( 0 |10]20 |30
T ABIE

182 | 8.1 9.2 8.210.4] 9.0| 7.7] 9.4] 8.6 7.5/ 9.0/ 9.3/ 9.9 7.2| 7.7/ 9.4] 9.7
HEDIS% | 28U [10.2 9.7/11.5(13.0] 8.8[12.8/11.7(13.2/10.710.4{10.5[10.5 8.4/12.5/12.6/14.5
S # 19.29.5 9.9/11.7 8.9(10.3/10.6[10.9] 9.1| 9.7] 9.9[10.2| 7.810.1[11.0[12.1

1 6.4/ 6.7/ 8.3/ 9.1/ 5.9] 4.8/ 8.5 7.1| 3.5/ 6.0 6.6 8.5/ 5.2| 6.4] 8.4] 7.8
£ED25% 2 6.2 4.0011.012.1| 7.3/11.0[11.2{14.4| 8.0| 6.1 8.9/11.3| 8.6[10.4(10.3] 8.8
M 6.3 5.4 9.7(10.6 6.6| 7.9/ 9.9(10.8 5.8 6.1/ 7.8/ 9.9| 6.9 8.4] 9.4] 8.3
1 4.4 5.0/ 5.00 7.1 2.7| 4.5 6.4] 7.3| 3.2/ 5.3/ 7.7 6.2 2.2| 5.5 6.7| 5.6
EED35% 2 6.7| 3.6) 4.3] 8.1| 3.6| 7.3] 8.9]12.6] 4.4/ 9.3] 9.8[12.4| 8.1| 8.311.9| 6.5
M 5.6 4.3 4.7/ 7.6 3.2/ 5.9| 7.7(10.0| 3.8 7.3 8.8/ 9.3| 5.2/ 6.9] 9.3| 6.1
15
op 7 11. HEOEEMKHE SR OREES
- / % Wnph
FE --- HEODIY%
\\/ —— 7 25%
‘ sl — 7 35%
|
|
kg
0

0"102039 0 192030 0 jo20 30 0 102030,
A B C D

c. ABIBONUEAEBRE~DEHE, The partial weight of the draught which is
transferred into the whole weight borne by the four limbs .-- Ft
I IOHEY KBV THBRIWL, TAFRF OEESCHEYT 2 EEH MNEAEREC
b s, Ch2i3ABIROMUBEAERENOEHE Ft &IF.5,

[ys
12. JABIEONBAERE~DITRE
at . Fy
7 --- BEDI%
2 _—— 7 25%
':)4 — 7 35%

0"10203 0402030 0 203 0 192039
A B C D




BBITIT AB 2D\ 1A DR LM 63

FtOoR& 31k, FEUABIAE (@) KE-TE% 5%, HIb, Ft =F X sina ORI H 5,
HBWVE, 12, Fr AUEAERE»OKE (B 2BUTdA5N3,

ZIONUFEAERED L, KE (M XOHECEHICER) 2HM U TAS NI Fu i3&lds
JORI2ITRTIL TH 5,

%14, YARRONBEERE~DERE - Ft (kg)

iiizfﬁ A B C D

JABIARE
0° |10{20({30| O |10|20]30 0 |101[20|30 0 10 | 20 | 30

FABIEN,
wmo | 18| 02132182 03091930 01121928 0121931
28l | —0.41.72.1 3.0l 0.6 1.52.2/3.60 0/2.3 2332 031422338
0,
15 %3 sy|—01 152131 o05/1.2213.3 o0.1/1.82130 02132135

0.3 1.8/ 2.8 4.6 0 1.4) 2.8 4.1] —0.2/ 1.9/ 2.9| 4.9] —0.1] 1.6 3.6| 4.9

gED| 1
) 2 —0.201.7 3.4 51 03253844 o 253248 0.9 2.0 3.8 5.5
%5 % M 0.11.8/3.1 4.9 0.2 2.0/3.3 4.3 —0.1/ 2.2 3.1/ 4.9 0.4 1.8 3.7 5.2
N —0.2 2.5/ 3.9 5.9 —0.9 2.1 4.1 5.6| 0.7 1.9] 3.3 5.7 —0.2] 2.2] 4.9 5.7
) 2 —1.4 2.1 2.9 6.1 0.7 2.7 5.1 5.8/ —0.1] 3.1 4.4/ 6.9 0.3] 2.6] 4.7] 8.0
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