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Fig 1. A sample copy of the photographs in the researches
In the photograph, the points O, H and S represent the assumed axis of
rotation of the hind hoof, the assumed centre of movement of the hip joint, the
assumed centre of movement of the scapula (the middle point on a straightline bet-
ween the cervicial angle and the dorsal angle of the scapula), respectively.
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Table 1. "The vertical distance between the assumed axis of rotation of the hind hoof and the trace measured on photographs---D;  (cm)
P.~The point of the M
attachment of A B C D ean &
the ’t'rac.g according to « 2
a---The T — - — .%D
_ directionof | § e
“~._ the trace | § 8
- N =1 a =} o Q
'g 10° 20°130° § | 0> |10°[20°(30°| § | 0° |10°|207|30°| & | 0° |10°/20°|30°| § | 0° [10°]20°|30°| ©
F.-The \ 2 s = = = §
weight of Goat Il ﬁ
the draught . No. = _
1 6.2 |53 (37|27 (44852 (39 /29|19 (34844 (30 (20|10 26038 (25 (16 (07 |215/ 490 3.68/2,55/1,58 3,18
159 of
the body-weight 2 73160 |48 /34 /53858 |41 (33|25 (39350 35|28 |16 32340 (30|18 |07 (238553415 318205373
- Mean |6.75 5,65/4,25/ 3,05/ 4,93 5,50 4.00| 3,10/ 2,20 3,70| 4.70| 3,25/ 2.40| 1,30/ 2.91| 3.90 2,75 1.70| 0.70| 2.26| 5,21 3.91/2.86/ 181|345
1 6.2 /48 138 2844052 |39 /31|17 /3484530 (21|14 (27539 (25 (1607 218495355 2,65/ 1,65, 3,20
259, n 2 74159 |49 |34 (54058 |41 |36 (18 (38347 (34 |25 |17 /30840 28|20 |06 |2.35548 405 325 1,88 3,66
Mean | 6.80|5,35|4.35| 3,10| 4,90| 5,50/14.00| 3.35| 1,75| 3.65| 4.60| 3.20 2,30| 1,55( 2,91 3,95/ 2.65| 1,80/ 0.65| 2,26/ 5.21/ 3.80| 2.95 176|343
1 6.2 150 |38 (30]45053 (39|29 |16 34344 (30 (19 (1025839 26 |14 |06 213495363250 155316
359% 2 72166 |54 /34 /56558 |41 |33 (2138350 (35|25 |15 (31340 (28|17 |05 |225550/4.25/323/1.88 3.71
Mean |6.70]5.80|4.60| 3.20| 5.08| 5,55 4.00| 3,10| 1.85| 3.63| 4,70, 3.25| 2,20| 1.25| 2.85| 3.95| 2.70| 1,55/ 0.55| 2.19| 5,23 3.94| 2,86/ 1.71| 3.43
1 6,20| 5,03/ 3,77 2,83 4.46/ 5,23 390 2.97/ 1,73 3,46| 4.43| 3,00, 2,00 1,13| 2,64/ 3.87| 2,53| 1,53| 0.67| 2,15 4.93| 3.62| 2.57| 1.59| 3,18
Mf;‘“ ;CCOrdi“g 2 7.30/6.17| 5,03/ 3.40| 5,48/ 5.80| 4,10 3,73| 2,13 3.86| 4.90| 3.47| 2,60| 1.60| 3,14/ 4,00| 2,87| 1.83| 0,60 2,33/ 5.50| 4.15/ 3,22/ 1.93/ 3.70
Mean |6.75| 5,60 4,40/ 3,12/ 4,97 5,52 4,00 3,18/ 1,93 3,66/ 4.67| 3,23 2,30/ 1,37 2,89/ 3,93/ 2,70| 1.68| 0,63 2,24/ 5,22/ 3,88/ 2,89/ 1,76/ 3.44

Remark : In the column of the point of the attachment of the trace, the figures A, B, C and D are used to stand for the

points at the height of the chine, at the height about the midle between the chine and the point of the shoulder,

at the height of the point of the shoulder, and at the height of the lowest part of the breast-band, on the line of

the breast-band, respectively.
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Table 2. The horizontal distance between the assumed axis of rotation of the hind hoof and the centre

of movement of the hip joint measured on photographs (cm)

001

P. .The point of
the attachment Mean
of the trace A B c D according to « §
8
a- -The - :
direction of | g 8
the trace | § 8
S =1 e =1 a =
F. .The '§ |10°|20°|30°| § | 0°|10°|20°(30°| § | 0° |10°|20°|30°| § | 0° [10°|20°[30°| § | 0° |10°|20°|30°| &
weight £ s s = s g
of the il
draught o) &
5 1 19 |14 |165/155/163 115/15 19518 |1.60|1.15/1751.751,9 [1.64 1.8 (1.2 |1.75/20 | 1.69/1.50|1.46178 1.81| 1,64 B
% of
2 |145|16 |11 |19 |151/20 (13 (17 |14 [1.601.8521 |175 215196 185 1.35/145 1.2 | 147 1.791.59 1.50| 1.66/1.63 &
the body-weight
Mean  [1,681,501,38 1.73) 1,57 1.58| 1.40) 1,83 1,601.60 | 1,50 1,93 1,75/ 2,03] 1,80/ 1,83| 1,28 1.60| 1,60| 1.58| 1.64( 1,53 1.64/1.74/ 164 _ pu
1 |15|18|16 |17 16522 (22 (21521 |216/23 |23 |18 [17 |203 22514 |19 |21 |1.91]206]1.93 1.86 1.90 1,04 >
25% 2 1222816 (20 21521 (18|15 |1.85/181/26 |23 |1.95/16 (21124 (21517 |17 |1.99/ 233|226/ 1.691.79| 2,02
Mean | 1.85/2.30 1.60 1.85/1.90 2,15 2,00 1,83/ 1.98/199| 2.45/ 2,30/ 1.88| 1.65 2,07/ 2,33/1.78/ 1.8 | 1.9 |1.952,15(2.,09 1.78 1,84/ 1,98
1 [275123 121 (2022925 (26 |28 |25 (26023 23522524 |233/23 (22 |22 |245 229 246|236/ 2.34 2.34/ 2.38
35% 2 |16 19|17 1917823 275265 16523429 |22 |2,6518 23928 (24 |19 |19 |2.25240/231/223181[219
Mean |2,18/2,10/ 1'90| 1,95 2.03) 2.40| 2,68 2,73 2,08/ 2.47| 2.60| 2,28| 2,45/ 2,10 2,36/ 2,55 2.30| 2,05/ 2,18 2.27| 2.43| 2,34 2,28/ 2.08| 2,28
1 |205/183]1.78 175 185]1.95 2,10 230 2,13] 2,12 1.92] 2.13) 1.93] 2.0/ 2,00/ 2.12] 1.60/ 1.95| 2.18| 1.96 2,01 1.92| 1.99] 2,02 1.98
Mean according 2 1.75/1.77| 1,47/ 1,93 1,73/ 2,13/ 1,95/ 1.95( 1,63( 1.92( 2,45 2.20| 2,12| 1.85| 2,15( 2,35/ 1,97| 1.68{ 1,60, 1,90| 2,17/ 2,05/ 1,80| 1,79 1,93
to P Mean | 190 1,80 163184179 204/ 2,03/ 213|188 2,02 218 217/ 2,03 1.93( 2,08 2,23/ 1,78/ 1.82| 1,89 1,93/ 2,09| 1,94 1,90, 1,89/ 1.95

Rematk See H in Fig. 1



Table 3. The horizontal distance between the assumed axis of rotation of the hind hoof and the centre of movement of the

scapula measured on photographs (cm)
P-..The point of the F
attachment of Mean o
th A B C D 8
e trace .
- according to a &
drection of E -g
the trace | § ]
N =1 . [« =] [=] &
5 [10°|20°130°| § | 0° |10°]20°(30°| § | 0°|10°{20°|30°| § | 0° |10°[20°|30°| § | 0° |10°|20°|30" o
F--The \ WL = s s s §
weight of . Goat" n” | s
the draught . No. o | | N -
1 65563 (63 |61 63158 (61568 |65 63159 63565 |6,75638 655595 66 |675|6,46|6,20|6,19| 655|653 6,37
15% of . .
the body-weight 2 64 168561573 |658 71565 695 645/6,76/75 |72 |71 76573669 |64 65 |635 654 699 674668 694683
Mean |6.48/6,58 6.23]6.70/6.49| 6.48| 6.33| 6.88| 6.48| 6,54/ 6,70/ 6,78 6,80| 7.20| 6,87| 6,73| 6.18) 6.55| 6,55| 6,50| 6,59 6.46| 6,61| 6.73( 6.60
1 61166 6.356.356.356,9 68 (69567 6847269 (65 (62 (67070 |635|6,65 695 674 680|666/ 661|655 6,66
259 2 7.05/79 16.7 |7.35(7.2572570 |66 70569877 74574 (6,7 {731/745/715/68 |68 |7.05/ 736 738 688698 715
Mean 6,58 7.25|6.53| 6,85/ 6.80 7.08 6,90( 6,78 6,88 691|745 7,18/ 6,95 6:4-5 7.017.23 6,75/ 6.73| 6,88 6.89| 7.08| 7.02| 6,74| 6,76| 6,90
1 7.3 (68569568 69872 |715 74571572472 (69 (69 |70 70071570 70572 |710/ 721698 709 704|708
359 2 66169 |73 |72 70073578578 |6.757.44/80 |74 |78 695 754/79 |745/71 |72 |741| 746|740/ 750 703 735
Mean |6,95/6,88 7.13|7.00/ 699 7.28|7.50 7.63|6.95 7.34| 7.60 7.15| 7.35| 6.98| 7.27| 7.53 7.23| 7.08| 7.20 7.26| 7.34| 7.19| 7,29 7.03| 7.21
1 6.66| 6,58 6,53| 6,42/ 6,55/ 6,63/ 6,70/ 7,07, 6,78 6.80( 6,77 6,72/ 6.63| 6,65 6,69 6,90/ 6,43/ 6,77 6,97 6,77| 6,74 6,61/ 6,75/ 6,70/ 6,70
i‘f“g’ according 2 |6.687.226.727.28 6,98 7,25 7.12 7.12 6,75 7.06| 7.73| 7.33| 7.43| 7,10/ 7.40| 7.42| 7,00| 6.80| 6,78 7.00| 7.27| 7,17| 7,02/ 6 98| 7.11
Mean |6.67 6,90|6.63| 685/ 6,761 6.94|691| 7,09 6,77 693|725/ 7,03 7.03| 688|705 7.16|6.72| 6,78| 6,88| 6.88| 7,00 6,89| 6,88 6.84| 6,90,
Remark : See S in Fig. 1
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Table 4. The horizontal distance between the assumed axis of rotation of the hind hoof and the assumed centre of gravity---D’;  (cm)

P--.The point of the

attachment of A B C D Mean F-g
. thet& according to a | g
" a--The — — .8
N \ direction of | '8 i
AN the trace | § o 154
N < =) =} [=1 Q
‘% 110°(20°|30°| & | 0° |10°]20°|30°| § | 0° |10°|20°]30°| § | 0° {10°]20°(30°| § | 0° [10°|20°]|30°| ©
F..The - = p= = b= §
weight of Goat | |l %
the draught No. M| & e -
1 4831449 4584 424 58 4,08 4.43( 5.01{ 4,76/ 4.57| 4. 14| 4.65| 4,74/ 4.96| 4.62| 4.79| 4,19 4.81/ 4,99/ 4.70| 4.46| 4 44| 4.79| 4.78) 4.62
159 of
the body-weight 2 4,57/4.91/4,28/530| 4,77 5,24/ 4,58/ 5.01| 4,58/ 4,85/ 5.41| 5.31| 5,12 5.62| 5.37| 5.03| 4.53| 4.63| 4.44) 466/ 5.06| 4.83| 4.76/ 4.99| 4.91
Mean [4.70)4.70) 4. 43| 4 86/ 4.67| 4.66| 4.51/ 5,01| 4.67| 4.71| 4,78 4.98| 4.93| 5,29} 499/ 4 91| 4.36| 4.72| 4.72| 4.68| 4.76| 4.64| 4.77| 4,88 4.76
1 4,40{4.82(4.59(4,63(4,61|5,16(5,10|5.17| 5,00/ 5,11/ 5 39| 5,20/ 4,76/ 4 54| 4 97| 5,24/ 4 52| 4 89| 5.16| 4.95| 5,05| 4,91/ 4.85) 4.83| 491
250, u 2 5.26)6.01/4.81/ 5,37 5,36/ 5.34| 5.08) 4,71/ 5.13/ 5,07 5,81 5.54| 5,38 4.81/5.39| 5,58 5,30/ 4,91 4,91 5.18| 5,50| 5.48| 4.95| 5,06 5.25
Mean |4.83)5.424.70/5.00 4.99| 5.25( 5.09| 4 94 5.07| 5,09/ 5.60| 5,37| 5.07| 4.68| 5,18| 5.41) 4,91/ 4.90 5.04| 5.06| 5,27 5.20| 4.90| 4.94| 5.08
1 5.625.17| 5.16( 5,02 5,24/ 5 46| 5.47| 5,73| 5,43 5,52 5,39/ 5.22| 5.18) 5.30| 5.27| 5.36| 5.22| 5.26/ 5.44| 5.32| 5.46| 5.27| 5.33| 5.30| 5.34
359 « 2 4,75/ 5,05 5,23( 5,24/ 5,07| 5.48| 5,96( 5,89 4.86| 5,55/ 6,11 5 48| 5.89| 5.04{ 5.63| 6.01| 5.58| 5.18| 5.24 5.50| 5.59! 5.52| 5.55| 5.10| 5.44
Mean |5.19)5.11/520|5.13| 5,16|5.47|5.72 5.81| 5,15/ 5,54 5.75( 5.35| 5.54| 5.17| 5.45| 5.69| 5.40| 5,22, 5.34] 5.41| 5.52| 5.39) 5.44| 5.20| 5.39)
1 4,95/ 4.83] 4.78) 4.69] 4,81/ 4.90| 5.00{ 5.30| 5.06| 5.07| 4.97] 5.03| 4.89) 4.93| 4.96] 5.13| 4.64] 4.99] 5,20/ 4.99/4.99| 4.87] 4.99| 4.97/ 4.96
i‘fef;“ according 2 4.865.32/4.77/5.30| 5.07| 5.35| 5.21| 5.20| 4.86| 5,16/ 5.78| 5.44 5.46| 5.16| 5.46| 5.54| 5.14| 4.91| 4.86 5.11| 5.38| 5.28 5.09| 5.05| 5.20
Mean | 4.91/5.084.78 5.00/ 4.94) 5.13/5.10 5.25| 4.96/5.11 5.3 5.23 5.18/ 5.05 5.21) 5.34| 4.89| 4.95| 5.03/ 5,05 5.19| 5.08/ 5.04 5.01 5.08

Remark :

The data in the table were obtained from the following calculation,

The horizontal distance between the assumed axis of rotation of the hind hoof and the centre of movement of

the hip joint + (The horizontal distance between the assumed axis of rotation of the hind hoof and the centre

of movement of the scapula — The horizontal distance between the assumed axis of rotation of the hind hoof
The body-weight borne by the fore limbs

and the centre of movement of the hip joint) <

The body-weight

20T
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Fig 3. 'The horizontal distances: a, between the assumed axis of rotation
of the hind hoof and the assumed centre of movement of the hip joint, b,
between the assumed axis of rotation of the hind hoof and the assumed
centre of movement of the scapula, and c, between the assumed axis of
rotation of the hind hoof and the assumed centre of gravity (Mean of goat
No.1land No.2)

Fig 4. The partial weight of draught which is
transformed into the whole weight borne by the--
hind foofs---Fsina

The figures F and a represent the weight
of draught and the direction of the trace or
draught angle, respectively.
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Fig 5. The weight borne by the fore limbs (Mean of goat No.1 and No.2)
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Tabel 5. The weight borne by the fore limbs  (kg)

P...The point of]
the attachment|

Mean

of the trace A B C D according to «a %

a--The direction g

of the trace g -'g

3 3

8 g § § g g

F---The § [10°(20°130°| & | 0° [10°]20°(30°| & |0° [10°|20°|30°| & | 0° |10°|20°|30°| & | 0° |10°|20°|30°] ©
weight of 'f = = = = g
the draught S
raugi N °o 2

ya
l

1 21.5/23.2231/24.6/23.1) 22.9| 22,6/ 23.8/ 25 0| 23.6| 24.0| 25.5/ 25.7| 26.5| 25.4| 24.4| 25.4] 25.5/ 26.0| 25.3) 23.2| 24.2| 24.5| 25.5| 24.4
2 26.7) 26,3/ 28,3/ 28.7) 27.5/ 28.3( 29,2/ 30.2| 31.4 30.8| 30.8) 31.0| 32.4| 32.4 31.7| 31.3) 31.3| 32.0| 33.0| 31.9| 29.3| 29.5| 30.7| 31.4| 30.2
Mean | 24.1)24.8 257 26.7| 25,3 25.6| 25.9) 27,0| 28.2| 26.7| 27.4| 28.3) 29.1| 29,5 28.5| 27.9) 28.4| 28.8| 29.5| 28.6| 26.2| 26.8| 27.6| 28.5| 27.3

159 of

the body-weight|

1 21.1/21.8/ 21.9/ 21.9 22.4| 21.6| 22.7| 23.0 24.7 23.0{ 23.6{ 25.3| 26.1] 26.9| 25.5 24.1 25,9| 26.4| 26.8) 25.8) 22.6 23.9| 24.4] 25.8| 24,2
2 23.9/26.1]26.1/ 28.7| 26.2| 26.9| 28.9| 30.4{ 31.8/ 29.5/ 31.1| 31.7| 33.2 34.0| 32.5| 31.4| 31.3| 32.1| 33.8| 32.2| 28.3| 29.5/ 30.5| 32.1| 30.1

25 9%
Mean | 22.5/24.0 24.0| 26.8 24.3| 2.3 25.8| 26.7] 28.3| 26.3| 27.4| 28.5( 29.7| 30.5( 29.0| 27.8| 28.6| 29.3| 30.3( 29.0| 25.5| 26.7| 27.4| 29.0| 27.1
1 19.8/20.7| 21.7) 24.4| 21.7 21.3) 22.5| 23.6| 25.4| 23.2| 22.9| 24.6| 26.1| 27.6| 25.3| 24.4| 26.1| 28.0| 27.8| 26.6| 22.1| 23.5| 24.9| 26.3| 24.2
35 9 2 22.8) 24.2) 25.2| 28.0| 25.1) 2£.7| 28.4{ 30.2) 32.2| 29.1/ 29.3) 30.5| 32.4| 33.7| 31.5| 31.2| 32.1| 31.7| 34.4| 32.4| 27.3| 28.8| 29.9/ 32.1| 29.5

Mean | 21.3]22.523.5) 26.2| 23.4| 23.5| 25.5! 26.9| 28.8| 26.2| 26.1| 27.6| 29.3 30.7)28.4) 27.8 29.1) 29.9) 31.1] 29.5| 24.7| 26.1| 27.4) 29.2| 26.8

; 1 20.8] 21.9] 22.3| 24.6) 22.4| 21.9 22.6| 23.5 25.0| 23.3| 23.5| 25.1) 26.0| 27.0| 25.4] 24.3] 25.8) 26.6| 26.9) 25.9| 22.6| 23.9| 24.6| 25.9] 24.2
Mean according

2 24.5/28.2) 26.5| 28,5/ 26.3) 27.0/ 28.8 30.3| 31.8| 29.5/ 30.4| 31..1, 32.7! 33.41 31.9; 31.3! 31.6/ 31.9) 33.7| 32.1| 28.3| 29.3| 30.4] 31.8 29.9
30.2/ 28.6 27.8

to P

Mean |22.6)23.7) 24.4) 26.6) 24.3| 23.4) 25.,7) 26.9| 28.4| 26.4] 27.0| 28.1/ 29.3
- —— . -t e —— ~— I S

| 28.7|29.3/ 30.3 29.0! 25.5| 26.6| 27.5) 28.9/ 27.1
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Table 6. The whole weight borne by the hind limbs (kg)

S P--"The point of the M |

attachment of A B C D ean o)

the trace i o

according to a | g

a---The —|— g

N direction of | & 9

the trace | S S

8 =] g = g Q

£ [10°120°|30°| § | 0° |10°(20°]30°| § | 0° |10°|20°{30°| § | 0° |10°]20°|30°| § | 0° |10°|20°|30°|

F..'The < = = = = &

weight of Goat ™ Il 9
the draught \ No. ) E_
1 15.3)14.7) 15.6| 15.2) 15.2) 14.0) 14.9) 14.7) 14.6| 14.6) 12.7) 12.3) 12.8) 12.9) 12.7) 12.2) 12.4| 13.0| 13.7| 12.8| 13.6| 13.6| 14.0| 14.1/ 13.8

159 of

the body-weight 2 20.8{ 23.3| 21.7) 22.2( 22.0| 20.2{ 20,2/ 19.9| 20.1| 20.1{ 17.1] 19.2 17.8 18.7] 18.2 16.9| 18.0| 18.1/ 18.7| 17.9) 18.8/ 20.2/ 19.4) 19.9) 19.6
Mean |18.1/19.018.7| 18.7|18.6( 17.1| 17.6 17.3| 17.4) 17.3 14.9| 15.8 15.3| 15.8| 15.4] 14.6| 15.2) 15.6| 16.2| 15.4/ 16.2 16.9| 16.7] 17.0| 16.7
1 15.816.6) 17.5) 16.3| 16.6| 15.0/ 15.3| 16.4| 16.3/ 15.8) 12.8) 13.2 13.4 14.6{ 13.5| 12.4] 12.3/ 13.8| 14.7 13.3| 14.0| 14.4] 15.3] 15.5 14.8
259 u 2 23.8| 23.5| 25.2{ 24.3( 24.2( 21.3( 21.5( 21.3( 20.5| 21.2| 16.8( 18.7 17.9| 18.7] 18.0| 17.4] 18.6| 19.6| 19.6 18.8/ 19.8] 20.6| 21.0| 20.8| 20.5
Mean |19.8/20.1] 21.4/20.3/ 20.4) 18.2/ 18.4| 18.9) 18.4/18.5| 14.8| 16.0| 15.7| 16.7| 15.8) 14.9 15.5 16.7| 17.2| 16.1/ 16.9 17.5| 18.1] 18.1] 17.7
1 16.6/18.4/18.2/ 18.0/ 17.8/ 15.1) 16.2 17.1/ 16.8 16.3) 13.0, 13.9| 13.8 14.7| 13.9] 12.0/ 12.7| 13.4| 14.5| 13.2| 14.2| 15.3| 15.6| 16.0[ 15.3
359 « T2 23.7| 25.8| 25.6) 26.0| 25.3( 22.9/ 22.2| 22.8| 21.5| 22.4] 18.5/ 20.5/ 19.9| 21.1, 20.0 17.0| 18.4| 20.9| 21.5/ 19.5| 20.5| 21.7| 22.3| 22.5| 21.8
Mean |20.222.1/21.922.0{ 21.5(19.0, 19.2/ 20.0| 19.2) 19.3/ 15.8) 17.2/ 16.9) 17.9) 16.9 14.5 15.6 17.2 18.0 16.3| 17.4/ 18.5/ 19.0| 19.3| 18.5
1 15.9/16.6/ 17.1] 16.5) 16,5/ 14.7] 15.5 16.1] 15.9) 15.5 12.8] 13.1] 13.3] 14.1] 13.3 12.2] 12.5] 13.4] 14.3) 13.1] 13.9] 14.4/ 15.0] 15.2 14.6
i\fesn according 2 22,8/ 24.2| 24.2 24.2 23.8| 21.5( 21.3| 21.3| 20.7| 21.2| 17.5| 19.5| 15.2| 19.5, 18.7| 17.1| 18.3) 19.5/ 19.9| 18.7| 19.7| 20.8| 20.9 21.1| 20.6
Mean |19.3] 20.4] 20.6) 20.3| 20.2| 18.1] 18.4| 18.7| 18.3| 18.4| 15.2| 16.3| 15.9| 16,8/ 16.0| 14.7] 15.4| 16.5 17.1| 15.9| 16.8| 17.6/ 17.9) 18.1| 17.6
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Table 7. The body-weight borne by the hind limbs (kg)

P-.-The point of the : M
attachment of A B C D ean
the trace

according to a

direction of | 8
\ the trace | §
\ N g g . =] =]
\ 5 |10°]20°30°| § | 0° [10°]20°30°| § | 0° |10°|20°|30°| § | 0° [10°]20°|30° § | 0° |10°|20°|30°
F-..The = s = . s s

Mean according to F

weight of \_ Goat
the draught . No.

o

1 15,3/ 13.8/13.8/ 12.6/ 13.9{ 14.0/ 14.0/ 12.9/ 12,0, 13.2 12.7| 11.4/ 11.0/ 10.3| 11,4/ 12.2 11.5/ 11.2/ 11.1{ 11.5{ 13.6, 12.7) 12.2 11.5) 12.5

15% of
the body-weight 2 20.8]22.1|19.3| 18.7] 20.2| 20.2 19.0| 17.5| 16.6| 18.3 17.1] 18.0| 15.4| 16.2 16.4| 16.9| 16.8| 15.7| 15.2 16.2; 18.8/ 19.0 17.0| 16.4| 17.8,

Mean |18.1/18.,0/16.6/15.7|17.1) 17.1/ 16.5| 15.2) 14.3| 15.8| 14.9 14.7 13.2 12.8 13.9/14.6) 14.213.5) 13.2 13.8) 16.2 15.8] 14.6{ 14.0| 15.1

1 15.8/15.1|14.5/ 11,9 14.3| 15,0, 13.8 13.4| 11.9| 13.5 12.8{ 11.7| 10.4| 10.2 11.3) 12.4| 10.8( 10.8/ 10.3 11.1| 14.0/ 12.9/ 12.3( 11.1| 12.6
259 n 2 23.8)21.5| 21.2 18.5 21.3| 21.3 19.5 17.3) 14.7| 18.2 16.8| 16.7| 13.9) 12,9 15.1| 17.4| 16.6| 15.6| 13.8| 15.9| 19.8 18.6| 17.0| 15.0| 17.6
Mean (19.8/18.3/17.9/15.2/17.8/ 18.2/ 16.7| 15.4/ 13.3| 15.9] 14.8| 14.2/ 12.2| 11.6| 13.2) 14.9/ 13.7/ 13.2/ 12.1) 13.5 16.9| 15.7) 14.6| 13.0| 15,1

1 16.6] 16,3/ 14.0) 11,9/ 14,7/ 15.1| 14,1/ 12,9| 10.7 13.2‘ 13.0/11.8| 9.6/8.61/10.8/12.0/10.6| 9.2 8.4/10.1 14.2 13.2/11.4| 9.9/12.2
359 2 23.7/23.0/20.0 17.9) 21.2 22.9 19.4/ 17.2/ 13.4/ 18.2 18.5 17.7| 14.3/ 13.0 15.9| 17.0 15.6| 15.3 13.4/ 15.3| 20.5| 18.9| 16.7| 14.4| 17.6
Mean |20.219.7/17.0{14.9/17.919.0 16.8) 15.1) 12,1/ 15.7| 15.8| 14.8 12.0 10.8) 13.3| 14.5 13.1/ 12,3/ 10.9/ 12.7/ 17.4/ 16.1| 14.1| 12.2| 14.9

1 15.9/15.1/ 14.1] 12.1] 14.3) 14.7 14,0/ 13.1) 11.5 13,3/ 12.8/ 11.6 10.3] 9.0/11.1]12.2/11.0,10.4| 9.9/10.9] 13.9/12.9/12.0 10.8| 12.4

i\fegn according 2 22.8/22.2/ 20,2 18.4) 20.9| 21.5 19.3) 17.3/ 14.9| 18.3| 17.5/ 17.5/ 14,5/ 13.7/ 15.8/ 17.1| 16.3| 15.5) 14.1| 15.8) 19.7| 18.8/ 16.9 15.3/ 17.7

Mean |19.3/18.6/17.1/ 15,3/ 17.6/18.1| 16,6 15.2 13.2| 15.8 15.2| 14.6 12.4| 11.7) 13.5| 14.7-13.7| 13.0 12.0| 13.3 16.8| 15.9} 14.4/ 13.1/ 15.0

Remark : The data in the table were obtained from the following calculation.
The whol weight borne by the hind limbs—F sin a--(See Fig. 4)
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Table 8. FD, (=W,Dyg) (kg » cm)
P...The point of the Fy
attachment of A B c D Mean °
the trace . At
. according to a &
“.a--The = — — £
~_ direction of | § T
\the trace | & S
N 8 o | ono g ) < <] = o
\ . £ 110°(20°130°| § | 0° {10°|20°30°| § | 0° |10° 20°|30°| § | 0° |10°|20°|30°| § | 0° [10°|20°|30°

F--The - b= = = = §
weight of \  Goat™. | | B
the draught ~ No. | o i =
1 3328|1914 (2412720151018 23 16|11 514,20/ 13| 8| 4|11|26|19 13| 8|17

159, of a .
the body-weight 2 51 |42 34|24 38|40 291231727 |35]24|20,11 (23|28 |21 13| 5[17|39/29|23 14|26
Mean |42 35271931 (3425|1914 2329|2016 81824 |17 11| 5|14 (32|24 18|11 ]21
1 54 |42 |33 |25 39146134 (271531 (39(26|18|12|24|34122| 14 76 197 43 131 23|15 28
259, 2 86 | 69 574 40| 63 | 67 | 48 | 42 | 21 | 45 |55 140 | 29|20 !36 |47 |33 |23 | 7|28 |64 |48 |38 |22 43
Mean |70 |56 |45 |33 |51 |57 4135|1838 (47|33 (24|16 (30|41 |28 19| 7,23|54/39301!18]35
1 76 |61 | 47 | 37 | 65 | 65|48 | 36|20 {42 |54 (3723123248 32|17 726|611 |45|31]|19| 39
359 « 2 117 1107 | 88 | 55 | 92 | 94 | 67 | 54 |34 |62 | 8L |57 |41 |24 (51 |65 |46 | 28| 8|37 (89|69 |53(30]60
Mean |97 |84 |68 |46 |74 | 80|58 |45 |27 |52 |68 47 | 32|18 |41 |57 (39|23 | 8|31 |75 |57 |42| 25|50
1 54 144 | 33|25 39|46 3426|115 /130|39|26)17110|23(34|22,13| 6|19|43 3222|1428
%\ge;n according o | 85| 73|60 |40 | 64|67 |48 |40 | 24|45 5740|3018 |36 |47 |33 |21 | 7 27|64 |49]|38 22143
Mean 70 | 58 | 46 | 33|52 |57 |41 {3320 |38 |48 (3324 |14(30|40(28|17| 6|23 |54 (4030|1835

Remark : In the title of this table the figures F, D; stand for the weight of the draught, the vertical distance between

the assumed axis of rotation of the hind hoof and the trace, respectively.

>

&
=0

M ¢ EEAFHIE Y LO

60T



110 B B A A

BIRDIE B2 b ieF A Lo TETAEENCHL T, #FRTh k¥ EbH T,
Lad, UL BHEXEROHETIRACAFIDOAENZARECIOTETIZ LILDT,
KOFEEROLDEELOND, ZOK, KEOLEHEH OTRRL T, BELELE DK
SEEEHE, De & OFED FDL RS L 5 DS ELRZTORKE, Wy EE5T52EZ2005 (2L
T, ChEHREOREGNESE LFS), LisoT, AEOHENHSRIC X 5EE S, WD,
2% 8B LUOMBIRLE FDI ELWIRFTH 5,

b. GEDRIEIESE W,

D,
€Y D,

DWT, TR, Wolk ERAEFOREF S 0mE WS & Ltk bR, ik FD; % Dy
TEBM, 50X, F
o e x LT AT
g
B CTHB. FIT,
£, DlconTEE
g
foc5o%%ui9
g
$ IO R T
&, Dy 533 LB BIC

o
1

o5}
LAEBOERIEBED
x> ol &
PR LT, JABIED

0 |0A20 30 0 |087~° 30, 0 loclo 30, 0 loDZO 30, 0 |0Ml(130 NS B AICE 5 T
Figd. —p-  (Mean of goat No.t and No.2) %éK%Nfﬁfﬁéck
RELDC LOEHE,

RiFiCsWT, FASADOTSADFCTASAFICL O TAREFSEEEZ )T D1 TDD DI

W ZRL e,

(2) W,
ﬁmximmwm%?m<f,mﬁbtl5w,;2ﬁnm%@%@a5io%@@ﬁm§£
prkoic, FIepg-ehdTabhs Wb, KEEECEST, FRDZAFT2b0S

FD: & k% ) ZOBEACERRED DAV O LDk,

c. FHEEW, Lo TOKRE, —FDi=W,De O DRILICD W TOFRIE

B’HER, PDE, RBEHCRXTEF R, HEconwTOEHDEME, FDI=W,D cXoT, £
Bt Insdenwi o erxitRd scdicit,—F, Di X D 3 EBRORIEMICER Y

WTWBERB IWE LT, —HRCBHELOHEBTEHS Wy TOWTRAZEILDHEICX
DT, FNHRERCH TEL I 2R LAETRIELLRWTHED S,
FDRDdDLIODFEE LT, — W, 2 BECRET 3 HERAZAOBL WD T, —W, &

FEER, REAEELLOCEKAEAHELR Y LOMOMExHREZ S L LD, £
LT, ZOHWK, NEHNRERCIDTCHIEIGRD edicik, FOHEBER®En2 LI,



D1

UM ERENBEIE Y Q083

Table 9 D—g
P..-The point of the
attachment of Mean
the trace A B c D according to a h;
a"'ThE — — o -
direction of | &
the trace | S 3
g 8
IS g § g 8 3
5 |10°120°| 30° é’ 0° [10°{20°|30° g 0° |10°|20°30° g 0° |10°]20°|30° g 0° [10°|20°(30°| ©
2 ‘
F.-.The \ I ‘ §
weight of "\ ) =
the draught \
. 1 1.28/1.18/0.81| 0.61| 0.97] 1.27| 0.88| 0.58| 0.40| 0.78| 1.06/| 0.65| 0.42| 0-20| 0.58| 0,79 0.60| 0.33| 0.14| 0.47| 1.10| 0.83 0.54( 0.34| 0.70
5% of
he bod 2 1.60/ 1.22| 1.12] 0.64| 1.15| 1.11/ 0.90! 0.66| 0.55| 0.81} 0.92 0.66/ 0.55| 0.28| 0.60| 0.80| 0.66| 0.39| 0.16| 0.50| 1.11] 0.86| 0.68| 0.41 0.76
the bod-weight
Mean | 1.44|1.20/0.97 0.63| 1.06| 1.19| 0.89] 0.62| 0.48| 0.79] 0.99| 0.66| 0.49| 0.24| 0.59| 0.80| 0.63| 0.36| 0.15| 0.48| 1.10| 0.84 0.61) 0.37| 0.73
1 1.41] 1.00] 0.83] 0.60| 0.96| 1.01| 0.76| 0.60, 0.34| 0.68| 0.83| 0.58| 0.44{ 0.31] 0.54(0.74| 0.55| 0.33| 0.14| 0.44{ 1.00| 0.72/ 0.55| 0.35| 0.65
25 o 2 1.41] 0.98]1.02 0.63| 1.01] 1.09| 0.81| 0.76, 0.35| 0.75| 0.81| 0.61| 0.46| 0.35| 0.56| 0.72 0.53| 0.41( 0.12 0.45| 1.01| 0.73| 0.66| 0.36| 0.69
Mean | 1.41]0.99]0.93|0.62| 0.99) 1.05/ 0.78| 0.68| 0.35|0.72 0.82 0.60 0.45| 0.33| 0.55 0.73 0.54 0.37| 0.13| 0.44| 1.00 0.73 0.61| 0.36| 0.67
1 1.10/ 0.97 0.74] 0.60| 0.85| 0.97| 0.71| 0.51| 0.29] 0.62| 0.82| 0.57| 0.37| 0.19| 0.49| 0.73| 0.50| 0.27 0.11| 0.40| 0.91/ 0.69| 0.47 0.30 0.59
35 % 2 1,52/ 1.31/ 1.03] 0.65| 1.13] 1.06| 0.69| 0.56| 0.43| 0.69| 0.82, 0.64{ 0.42{ 0.30| 0.55| 0.67| 0.50; 0.33 0.10| 0.40| 1.02| 0.79) 0.59) 0.37 0.69|
Mean |1.31/1.14] 0.89]0.63| 0.99] 1.02|0.70| 0.54| 0.36| 0.65 0.82, 0.61] 0.40| 0.25| 0.52 0.70| 0.50| 0.30| 0.11 0.40| 0.96/ 0.74( 0.53) 0.33| 0.64
) 1 1.26 l—Oé 0.79] 0.60| 0.93] 1.08| 0.78) 0.56 0.34/ 0.69| 0.90| 0.60| 0.41] 0.23| 0.54| 0.75/ 0.55 0.31| 0.13| 0.44| 1.00| 0.75| 0.52, 0.33) 0.65
Mean according :
2 1.51| 1.17) 1.06| 0.64| 1.09| 1.09| 0.80| 0.66| 0.44{ 0.75| 0.85| 0.64| 0.48) 0.31| 0.57| 0.73| 0.56| 0.38) 0.13] 0.45| 1.04| 0.79| 0.64| 0.38 0.71
to p
Mean | 1.39]1.11]0.930.62 1.01| 1.09]0.79| 0.61| 0.39] 0.72| 0.88| 0.62 0.44 0.27| 0.55| 0.74 0.56| 0.34| 0.13 0.44| 1.02/ 0.77) 0.58 0.35) 0.68

Remark ; In the title of this table the figures Dg, DI stand for the horizontal distance between the assumed axis of rotation

of the hind hoof and the assumed centre of gravity, the vertiaal diatance between the assumed axis of rotation of

the hind hoof and the trace, respectively.
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Table 10. The partial body-weight which take part in the moment of rotation - W, (kg)
P---The point of the f
\\\ attacthent of A B C D Mean e
w according to a | 4 |
a--The = — - g
\ direction of | & 2
the trace | § ) 8
N <] =} =1 g S
) 10°120°|30°| § | 0°(10°|20°|30°| § | 6° |10°(20”|30° S | 0°]10°(20°(30°| § | 0° |10°|20° |30° it
F- The S s = = = =)
weight of \, Goat' If ' %
the draught  No. = B
1 6.8 6.2 4.1 3.2| 5.1 6.6/ 4.5 3.0l 2.1| 4.1 5.6 3.4 23 1.0/ 3.1} 4.2/ 3.1 17| 0.8 25 5.8 4.3 2.8 1.8 3.7
15% Of. 2 11.2) 86| 7.9 4.5 81| 7.6| 6.3| 4.6/ 3.7/ 5.6 6.5 4.5 3.9 2.0, 4.2/ 56| 4.6/ 2.8/ 1.1] 3.5 7.7| 6.0 4.8 23| 5.3
the body-weight
Mean 9.0 7.4/ 6.0 3.9 6.6/ 7.1 5.4| 3.8 29 4.8 6.1 4.0 3.1 1.5 3.7 4.9 3.9 23] 1.0, 3.0, 6.8 52 3.8 23| 4.5
1 12.3) 8.7 7.2) 54| 84| 89 6.7 52 3.0 6.0 7.2/ 50 3.8 26 4.7 6.5/ 4.9 29 1.2/ 3.9 8.7 6.3 4.8 3.1 5.7
259 n 2 16.3)11.5/11.9] 7.4/11.8 12,5| 9.4 89 4.1| 8.7 9.5 7.2/ 5.4 4.2 6.6 84| 6.2/ 4.7 14| 52117 86| 7.7 4.3 8.1
Mean [14.3/10.1] 9.6 6.4/10.1/10.7) 8.1| 7.1 3.6/ 7.3 8.4| 6.1] 4.6/ 3.4/ 56 7.5 5.6 3.8/ 1.3 4.5/10.2| 7.5| 6.3/ 3.7| 6.9
1 ' 13.5/11.8] 9.1 7.4/10.511.9) 8.8/ 6.3 3.7 7.7/10.0/ 7.1 4.4 2.3 6.0 9.0 6.1 3.2 1.3 4.911.1 85| 5.8 3.7 7.2
35% 2 24.6/21.2/16.8/10.5/18.3/ 17.2/ 11.2| 9.2 7.0/11.2/13.3/10.4| 7.0| 4.8 8.9/10.8 8.2 5.4/ 1.5 6.5/16.512.8 9.6 6.0/11.2
Mean |19.1/16.5/13.0( 9.0 14.4/14.6/10.0| 7.8| 5.4| 9.4/11.7| 8.8 5.7 3.6 7.4] 9.9 7.2 4.3| 14| 5.7/13.8/10.6| 7.7| 4.8 9.2
1 109 89 6.8 5.3 8.0 9.5 6.7 4.8/ 3.9 59 7.6 5.3 3.5 2.0 4.6 6.6 4.7) 3.6| 1.1} 3.7) 85| 64| 4.4 2.8 5.5
Meanaccording 5 174 138122 75127124 9.0 7.6 49 85 98 74 54 37 66 83 63 43 13 51120 91 7.4 44 82
Mean |14.1/11.3) 9.5 6.4/ 10.3/10.8 7.8 6.2/ 3.9 7.2 8.7 6.3 4.5| 2.8 5.6 7.4 55 3.5 1.2 4.4/10.3 7.7 59| 3.6 6.9
FD,

Remark : The data in

the table were obtained from the following calculation.

s
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Fig 15. The condition of equilibrium of rotation of
the draught animal in station with draught
Notes F: The weight of the draught
Di: The vertical distance betwcen the axis
of rotation of the hind hoofs and thetrace
Wy: The partial body-weight which takes
part in the moment of rotation
Dg: The horizontal distance between the axis
of rotation of the hind hoofs and the
centre of gravity
The axis of rotation of hind hoofs
The point of the attachment of the traces
The centre of gravity
The direction of the trace, or the line of
action of draught (traction force)
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Fig 16. The analysis of D
(@) Di=Dypisiny (b) D;=0P sin 6
=(Dpp—Dypy) sin y —OP sin (f—a)

=(Dypp—Dpn tan @) sin y
=Dpp—Dyn tan a) sin (90° - a)

Notes: O: The axis of rotation of hind hoof
P: The point of the attachment of the trace
L: The direction of the trace, or the line of action of the draught (traction force)
Dyp:  The parpendicular distance between O and P '
Dypu: The upper part of Dy, )
Dypi: The lower part of Dpp
Dpn: The horizontal distance between O and P
OP: The distance between O and P (or, the straight line between O and P)
«: The direction of the trace, or the draught angle (which the trace makes with
the horizontal line)
B: The inclination of the OP
y=90°—a d=p—a
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IV. Summary

(1) This is a synthetic research of the results of the measurements by photography of the changes
in attitude of the goats and in the position of the line of action of the draught (the trace) on them,
and of the results of the measurements taken through platform scales of the changes between
the weight borne by the fore limbs and the weight borne by the hind limbs of the same goats.
In both measurements, the changes are caused with the same conditions under which the goats
are kept in station with the draughts imposed on them in the 48 modified ways through manifold
combinations of the three elements as in the following : a) fwith the point of the attachment of
the trace of the draught on the line of the breast-band in the four different ways — at the
height of the chine, at the height about the middle between the chine and the point of the
shoulder, at the height of the point of shoulder, and at the height of the lowest part of the
breast-band; b) with the direction of the trace or the draught angle (which the trace makes with
the horizontal line) in the four different ways— horizontal, 10 degrees, 20 degrees, and 30 degrees;
and ¢) with the weight of the draught in the three different ways-15% , 25%, and 359% of the goat’s
body-weight.

(2) From this the present writer may certainly infer that those changes in attitudes of a goat and
1in the position of the trace, and changes in the weight borne by the fore and the hind limbs which
are mentioned above are produced to equilibrate the body by causing a reverse-rotation through
letting part of the body-weight take part in the moment of rotation against the moment of rotat-
ion which is brought about by the draught imposed on the body.

He also draws this inference. The condition of equilibrium presents itself with this formula:
FD,=WD,
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F': the weight of draught, or the magnitude of traction force

D;: the vertical distance between the aXis of rotation of the hind hoofs and the trace

Wp: the partial body-weight that takes part in the moment of rotation

D,: the horizontal distance between the axis of rotation of the hind hoofs and the
centre of gravity

(3) D; in the formula presented above has been analized as follows:

D;=(Dpp— Dy, tan a) sin (90° —q)
Dyp: the perpendicular distance between the axis of rotation of the hind hoofs and
the point of the attachment of the trace
Dyy: the horizontal distance between the axis of rotation of the hind hoofs and the
point of the attachment of the trace
o.: the direction of the trace, or the draught angle
or
D;=OP sin(f—a) _
OP: the length of the straight line between the axis of rotation of the hind hoofs
and the point of the aitachment of the trace
f: the inclination of the line of OP

(4) Based on the statements (2) and (3) above, this writer has made it clear

a) that the conformation of the draught animal which can equilibrate itself to the greater
weight of the draught imposed on it is that which is marked by greater body-weight, the centre of
gravity drawn forward, relatively low-set, longer of trunk. greater backward expandingpower of
the hind feet.

b) that in order to let the weight of the draught act as a smaller moment of rotation, it is re-
quired to impose the draught in such a way as this: with the point of the attachment of the trace
low and drawn forward, the draught angle greater.

(5) The present study has been carried out with a view to gaining information which is reliable
enough to explain the mechanism of the draught animal in walking with draught imposed upon it.
This writer would propose from this that the condition of the moment of rotation in the state
mentioned here will be FD;<<W »D,, insted of FD,=W »D,.
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