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Fig. 1. The condition of equilibrium of rotation
of the draught animal in station with

draught.
Notes F : The weight of the draught
Dl : The vertical distance between

the axis of rotaion of the hind
hoofs and the trace

Wp : The partial body-weight which
takes part in the moment of ro—
tation

Dg : The horizontal distance between
the axis of rotation of the hind
hoofs and the centre of gravity

QO : The axis of rotation of hind hoofs

P : The point of the attachment of
the traces

G : The centre of gravity

L : The direction of the trace, or the
line of action of draught (traction
force)
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Fig. 2. A sample copy of the photographs in the researckes

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 straight line between the
cervical angle and the dorsal angle of the Scapula), respectively.

(3) (a) F7AB|A, The point of the attachment of the trace ZfH5[ITi5IT 3 EHED
KikhR2BAHE, &30 EHEO ETBHNTO, Z0EEMECHIT S, TOES (UT,
COEBPATEDT) , BEEHEOHHEMDOES (LT, CORZPBTEDT) , BHMOES
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(LT, CoRZECTERDT) , BEOTHOES (LT, CORPDTERDLY) W& E,
(b) 3AB[IAE, The direction of the trace, or the draught angle (which the trace
makes with the horzontal line) #7k3, 10°, 20°%1cZ{t QFTABIE & E ORI %27 &Y
ABI#E (BEHD OF®E, P, HPEFVICEREZL, ZOEBEOMEBER2 LT3 &
do T, TASIROAEM (TASIBE) 2RETLI.. COBE, ERELZREICTARIIH
BECHYE RS 38, (c¢) JAFE, The weight of the draught % {kE®D 10%, 20%
KELIRITT AT T,

(4) 53 42.9m®D treadmill O ERHFTIH,

(5) —EDHEHELY, 18%H 24 3 <0 16mREITE H,

(6) CThZeXRfEFr CAROHEMIC —EDORTHMLUTHES2TILED (K213ZD1
B2mRT, 12120, HREES) 5540,

(7) BHEAEEIRE (2 4, The beginning period of the duration of support by one
hind limb C1 #HEOBEEIIAZ 2R T, Fih (contact) (1) FAHAZ A3 L & —FL s,

s 61, HntaE-Th, RICHEHVABEL TV LBD SNBVRHINSH 50 5T
»H B, N BFENiEEE, The beginning period of the duration of non support by the
opposite hind limb (R WHBEOMEIEE 2 FHAT, 245 (elevation) JEHAE IS TULE —
Uy fAlfvs 51, BHOBEINC, HHUTWEL S, 3T, BASAEL TWRVE
BV 6N 256 ThH S, RNBREHEREE, S0r AN, 1REOADEENSIKE S
I TH %, M2 CDEFHOBETH 3], B OEEAEKR], The ending period of the
duration of support by hind limb (1 #HOEEI L BIROBET, FHHKEIE 3 LT UL
b—H Uz, fillre 51F, BHIKHAICEZENT, 9T, JRACAEDOKR ARHINS 5 T &
DEDLNAIHETH2) DD (LLEOERRHIIHEKICTO>OWTRD 53D TH 305,
BRE 2 —E U TREDEML D &5 1272, BEDOEEEL Y, ERIICOVWTOE DDA %)
2IEOH L,

(8) ZNHDFXRITONT, (D) BEDREDRZE (FEAERHO REE#S,
Kk, BEOBIHCHS LEALNIDT, TOREPHEDEME Ulz, BEARKEG X
B AR 3 T AEEICI VT S ThITE bo 72) ETABMEE OEEEN AIET
pEEbic, (EHO) #BEBOREDRETEE HEREELESH.0L 5 B EEBHL & DK
SEHEEE 2 BIE L, BEFORED BT EDEL E OKFHEREE HEEY (HHAEEER DR
FE D [l & RTED G & ORI DUV TORBEOTIT BN TN 5) Ui,

. wmEs L & EE

Al E E
1. BEOREOREENE FABERE O EEIERE, The vertical distance between the
assumed axis of rotation of the hind hoof and the trace---Di

a. Dy
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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 .. . DI (cm)
\ The point of the attachment]
\ of the trace
~ A B C D
o \ The d1rect1on of | s
\‘-\ the trace ’g’ {
The G £ |10°]20°| 0° |10°|20° | 0° 10°|20° | 0° |10° |20°
period of ~_  Goat ™ S
the gait The weight “ 1 |
of the draught S |
N 6.15554p54491454414.13.83.83(3.52.9
0,
the bl o bt H 16.406.305.7 54 51/4.84.64340[3.8353.1
Mean [6.255.905.555.405.004.654.504.20(3.90:3.80:3.50:3.00
Period a ! ! [N
N 6.15505.15314814.514.313.93.5(3.63.42.9
200, H 6.516.25.75.414914814.64.113.8[3.83.513.3
Mean 6,305,855_405_35|4.854‘654,45'4,003.653.70|3.45l3.10
N 6.2541495314.74.043|3.93.33.73.212.5
109, » H 6459(5.15.314814.414.6|3.93.4(3.8(3.412.6
Mean 16.305.655.005.30'4.754.204.453.90|3,353 753.30l2.55
Period b -
N 16.1534.7[534.714.04.33.713.2[3.73.22.3
200, »# H [64585.25414.74314.7139(3.313.813.32.8
Mean (6.255.554.955.354.7014.154.503.80;3.25/3.753.252.55
N 584539(p(.14.032.84.113.312.13.6[2.83|1.4
109 » H 6.152395.24.013.34.43.312.4{3.6 i2.8 1.5
Mean 5.95'4_853.905,154.003.054.253.302.2'53.602.801.45‘
‘Period ¢ : '
N 16.05.0[3.85.04.012.914.13.12.23.6(2.7 1.3
209% # H 6.252141514.13.314.43.32.23.7|2.7 1.7
Mean [6.105.10(3. 95'5. 05‘4_ 05|3. 10|4.25|3 . 20|2_ 20|3'65|2'70 1.50

Remarks : (1) In the column of the Point of the attahcment 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.

(2) In the column of the period of the gait, Period a, b, and c are used to stand
for the beginning period of the duration of support by one hind limb, the
beginning period of the duration of non-support by the oppsite hind limb,
and the ending period of the duration of support by hind limb, respectively.

F1BLOH3ICRTML, BEAERE, RNEERER, &5 0 EHAEREOS
HEBIT,
(a) WABIEMEL B3I 2NTNE RS T2,
(b) UABIAENKREZZICONT, BLMT, D, FEALEHRINTNE 55 12,
(¢) WABIRITK 2 HEBIZWBE T 10,
D it, & E0OWE O BN THRIZWL, 2XOKDL S ITHENTE %,
(Dpp—Dph tana) sin (90° —a)
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L7585, Dpp 72 50NC Don OFIEEIX> DML TH 3,

b, BEFOIEDREEZH & TATR L OHMEERE, (=1TASIEDES) , The perpendic-
ular distance between the assumed axis of rotation of hind hoof and the attachment of
the trace (=The height of the point of the attachment of the trace) ---Dpp-

F2BI ORI, BREAERD, ROIBENERE, 25 icgEaEkiios
AL BT, Kk, AHEOELEZLT 5,

(a) GABIEMPEL B3I 2NTIhE 25 12,
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CdH> T, TABIAED 20° DEET EITIZMITE- T2,
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Table 2. The perpendicular distance between the assumed axis of rotation of hind hoof and
the point of the attachment of the trace (=The height of the point of the attachm-

ent of the trace) measured on photographs

..Dpp (cm)
\\ The pomt of the attachment
of the trace
A | B C D
\ \\
\ S~ The direction of E
g the trace =}
\\ \\ 8
The . § | 10°120° 0° |10°[20°| 0° |10°|20°| 0° |10°|20°
period of ST S
the gait The weight \ Goat N T
of the draught S
109 of N 6.25916.0p5.4545.4454.514.53.8{3.7 3.7
9, o a
the bogy—weight H 6.56.86.35.55.4(5.44.74.64.63.81(3.7 3.6
Mean 6.356.356,15|5.45l5.405,404.604_554.553.803.'70|3.65
Period a |
N 6.15.85.75.45.1/5.3444.14.21(3.613.713.6
209, # H 6.616.416.3555.35.4461(4.514.51(3.813.713.9
Mean [6.35(6.10(6.005.45/5.20(5.35/4.504 . 3014 .35(3.70{3.703.75
l N 6.316.216.05.55.65.54514.614.53.83.713.8
1005 » i H 6.6 16.716.45.41555.54.7 4.6 4.6 3.83.913.7
) Mean [6.45/6.456.20[5.45|5.55(5.504.60/4.604 .553.80|3.80(3.75
Period b
N 6.25959p454541444.214.33.713.713.7
200, H 65641655554 p5.54.74.514.5(3.83.713.9
Mean [6.35[6.15/6.205.45/5.40[5.45[4.55/4.35/4.40|3.75|3.703.80)
N 625959545253 4.54.3-4.313.913.7/3.6
100, » H 6.416.76.4555.45.44614.514.613.833.813.6
Mean [(6.30/6.30[6.15/5.455.30(5.35/4.55/4 .4014.453.85(3.75|3.60
Period ¢ |— -
N 6.116.05.75.15.0p5.114.34.14.313.613.713.6
209, H 6.416.316.35.253(5.414.54.44.43.713.6 3.8
Mean [6.25/6.15(6.005.15|5.15/5.254 404 . 25/4 . 35(3.65(3.65(3.70

C. BEOREDREZE 1T AT|AE DKVEERE, The horizontal distance between the

assumed axis of rotation of the hind hoof and the point of the attachment of the trace
--Dpn

ZIBIORS WAL, BEAFEKATEIZOEBPRICT 2L 5 Th 34, REBHIIER
172 5 B AEKIAOS A TR, Kk, DEOMEELERE LT 3,

(a) ABIEMB, Citd s3I, D A, DITH2HBEAITHNT, P, kX
I3 EEMBA BN, THIRTABIEDY A5 FICDITH B2 EEITIIEDZN 5 DEIHSF D>
NTRITIVB L, FBPP, ZOMICALLNE T & ED, ZOBEBO—HITE> T
20 EBbNh A,

(b) VABIBEITL 2 HEIIAME T 2o 120

(c) VAFBBRELZITONT, BEINCE- T, K&kt 2120, TABIA
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THA,

Di, Dpp, 3L 0" Dpn D3 HDHEME2HBEL TEBETNE, 2¥DIH5ICEALL 5,

(a) WABIEMEL shid—Fvi# A Dpp dhE ZHiE— D1 DN E 755

TWb, Chid, EEUT, Chb 2HFMOBEEDBRICL2DEZALN S,

(b) WABIAEMSAEZNIE D /hEss T3, Ty, FELT, hb2FE
BMOE#EOREBRICEZ bDEELLNS,

(¢) UABIEMVKEshE, BIEACE-> T, Dop #/hE72 Y, Don k& 225 T
%0 BB, & BIT Di I/ NERAEDOEERLTWVS, ZRITE b 5T, Di OEIEMEDS,
JABIEBMBKEZZICONT, BN 2o T3 T EMBED SNV DIIER, FEEBROE,
AR (BEM) 2ENTOREBEOMNESEEINTNT, BHZEEPZIShTHIE,



62 B ow A A

Table 3. The horizontal diAstance between the assumed axis of rotation of the hind
hoof and the point of the attachment of the trace measured on photographs
.. Dph (cm)
The point of the attachment
of the trace A B c D
—_— i )
\\\ “~._ The direction of | & |
RN the trace | & |
SN S |
The ) ) ‘T {10°(20°, 0° |10°|20° 0° [10°|20°i 0° |10°|20°
period of G\t\\ 2 |
the gait The weight oa o I
of the draught S ~J & | |
1094 N 1.31.31071.21.71.31.31.6{1.110,91.11.3
% of
the bod;—weight H 0.911.3/0.41.0/1.1/1.01.0{1.210.81(0.810.90.8
Mean 1_10;1.300.551.101.401,151_151.400_95|0,851.001.05
Period a 0 *
N 151009151214 16{1.21.31.7 15|14
200, » H 1.003/071.11.11091.2{1.3[1.01.21.3/0.9
Mean 1.250.650.801.301,151.151.401,251.151,451.40_1.15
N 3.012.712.4293.22.72.32.42.832.5|2.412.9
109, » H 2.613.212.312.832.32.4{2.512.912.7|2.3 2.6 2.6
Mean 2,802_952,352,852,75'2,552,402,65'2,752,402,502,75
Period b ] l
N 3.0 2.4 2.4 3.1 12.812.8 3.112.712.712.82.6 2.9
2004 # H 2.812.11261[2.512.81292.9(3.1 2912.52.42.6
Mean 2.902.252.502.802.802.853.002.902_80‘2.652.50|2,75
N 5.7 5.615.0/5.6[5.85.715.115.35.64.91(5.05.5
109, H 5.9105.915.6/5.65.65.83551[5.85.4(5.0(5.45.3
Mean 5'805'75l5'3015'605'705'75!5'305'555'504"955'205'40
Period ¢
N 55114.85.15.85.75.6/5.55.315.55.4(5.415.5
209, u H 5.615.15.65.61[5.95.85.816.15.9 |5'4 5.7 5.7
Mean 5'55!4'95l5'35I5'70i5'80i5'70|5'65|5'7O|5'70I5'4O|5'55i5'60

SThctitksiDEBEbhd, BB, Dpp d/NE72 b, Don DSREZZCHPHET, EE
HONMBBELZNIZDITITATABENPOR/NE K-> T, £FEELT, DI 2/NE Lk 12C

EDS DN B,

2. #BEORED B & KEDEC E DKVEERE, The horizontal distance between the

assumed axis of rotation of the hind hoof and the assumed centre of gravity ---

Dy’
De’ 3o ¥tk h EH Uz,

B EF O RE D [z & EEEHEB) PG & OKEIERE + B ENES) O & B A E G & DK

SERRHE - B A ESR

. o EEEESFG & BIMEEEFG & OACEEERR [#E OIREDRIEE & B g EHF &0
IR SRR HE— & FF O IGE DRlEEE & FEES ELEE) G & DIKEEEHE | (ITX - TRD I,
o HIAER (%) & J%ﬁ 100 | Té %o

o LT T3, BIEEAERIZ63%E Uit
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a, HEORED AR [EREELERIF G & O/KYEEEEE, The horizomtal distance between
the assumed axis of rotation of the hind hoof and the centre of movement of the hip
joint -+- Decn
C RABIOEG6D allRmTWML TH 5,

b, BEOREDEEHE BEEEF.C & DK, The horizontal distance be
tween the assumed axis of rotation of the hind hoof and the centie of movement of
the scapula -+ Des

F5BLOE6DbICRTMLTH 5,

c. D¢’ .

FK6BLIOK6DcITRTIL T, BEAFERATIZDEPERCT L5 TH2H, KN
REEBERI S b NICREAERIIOBETIE, Kk, 2¥DL 5 2B LELLTV S,
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Table 4.

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 ... .. Dch (cm)
\ The point of the %ttachment
of the trace
\ \\F\\\\ A B C D
T
~__ The direction of =
— the trace o
\\ g
N S| 100 | 20° | 0° | 10° | 20° | 0° | 10° | 20° | 0° | 10° | 20°
The period G AN £
of the gait The weight of oa N I
the draught ~N S
109 of N -18|-15|-1.8{-19|-1.1{-1.7/|-16|-1.3|-1.8|-19|-1.8|-15
0 o o
the bod;-weight H -2.1/-2.0|-24|-21|-2.1|-2.1|-2.2|-1.9 |-2.3|-2.1|-2.1|-2.1
Mean —1,95—1.75/—2.10|—2.00—1.60[—1.90{—1.90[—1.60]—2.05—2.00[—1.95—1.80
Period a
N -13|-1.5|-1.5|-14|-15|-1.5|-1.1|-1.6 |—-1.4 |—-1.0 |-1.2 |-1.3
200 H -16|-25|-21(-1.8|-19|-2.1|-1.8|-1.7|-2.0|-1.5|-1.4!-1.8
Mean —1.45—2.00—1.80—1.60—1.70—1.80—1.45—1.65—1.70—1.25—1.30I—1,55
N -0.3|-0.2]-0.2|-04| 0.2|-04|-0.6|—05]|—-0.2]|—0.4{—0.51-0.1
109, H -0.5|-0.3|-0.6 —0.5|-0.9-0.9|-0.9|-0.4 |—0.5|—0.7 |—0.4|—0.4
Mean —0.,40/—0.25[—0.40|—0,45|—0.35(—0.65—0.75—0.45— 0,35/—0.55|—0.45|—0.25
Period b
N 0.1(-0.1 0 0 0 —-0.2] 0.3|-0.1{-0.2| 0.1]-0.2| 0.2
200, »# H 0.2{-09|-0.2{-0.5]-0.2|-0.2|-0.3 |-0.1]-0.2 [-0.2|—0.3|-0.2
Mean 0.15—-0.50{—0,10[—0,25/—0.10;—0.20f 0 |—0.10;—0.20—0,05/—0.25 0
N 24| 27 25| 24| 27 25| 20| 24| 26| 19| 2.1| 2.5
109, » H 28| 26| 27| 23| 24| 25| 23| 25| 2.2 21| 24| 2.3
Mean 2.60| 2.65 2.60 2.35 2.55/ 2.50| 2.15{ 2.45] 2.40} 2.00| 2.25 2.40
Period ¢ |
N 26| 23| 26| 27| 28| 26| 25| 26| 26| 26| 25| 2.7
209 # H 29| 24| 28| 26| 29| 26| 26| 29| 28| 26| 29| 2.8
Mean 2,75 2.35 2.70| 2.65 2,85I 2.60| 2.55| 2.75 2.70! 2.60] 2.70] 2.75
Remark : See H in Fig. 2
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tO 0 201 0 4o 20 0 1020 0 4o 20

(b) UABIAKICE 288, $l, TABIM, ZORCUATIBRED ZRITE- T
BRI UL, |

(c) ABIBMNKERZE, JABIEDN B, C, DITdIHEHITIZ, —fTHYKE S
- 126
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Table 5. The horizontal distance between the assumed axis of rotation of the hind hoof and the centre of

movement of the scapula measured on photographs . .. .. Dcs (cm)
The point of the attachment
of the trace
—— A B C D
\‘\\\k\\
Y\‘ ~_ The direction of | o
. . the trace *g'
N S 200 | 200 | 0o | 100 | 200 0o |00 | 200 | 0o | 10° | 20
The period AN Goat ™ S
of the gait The weight of oa “\\ I
the draught \ NS
1005 of N 26 |29 |27 |25 (32 {27 |29 32 (27 |25 |25 |23
9, (o) Q
the bod?»weight H 24 126 |21 |23 |25 |24 |25 (29 |24 |26 |25 |24
Mean 2.50 12.7512.40 {240 2.8 [255(2.70|3.05|2.55]|2.55|2.50] 260
Period a
‘N 3.1 29 (28 129 |29 128 |33 |28 |30 (33 3.1 3.0
200 » H 2.7 120 (23 |25 |26 |24 |29 |30 |27 |30 |31 |27
Mean 290245255270 (2.75[2.60|3.10|2.90 /2.8 3.15|3.10|2.85
N 4.3 |44 [a4 (a1 [47 [41 [40 |40 |44 |23 (40 |43
109,  » H 4.1 (45 (4.1 (42 3.7 |39 |40 (46 |44 (4.2 |44 {44
Mean 4.20 | 4.45|4.25 4,15 |4.20 | 4.00 4.00 | 4.30 14,40 |4.2514.20 | 4.35
Period b T
N 4.7 |44 |45 |44 |45 |43 |48 |44 |45 |45 [4.2 |46
202 H 4.7 3.8 [4.3 |4.0 43 |45 (46 (48 |46 (45 |44 |46
" - Mean 4,70 [ 4.10 | 4.40 | 4.20 | 4.40 | 4.40 | 4.70 | 4.60 | 4.55 | 4.50 | 4.30 | 4.60
N 69 |72 |70 {69 7.3 (69 |66 {69 |7.1 |65 |65 |6.9
109 # H 7.5 |73 173 |70 |70 (7.2 |70 |74 7.0 [6.7 |7.1 |6.9
Mear 7.20 1 7.25|7.15|6.95|7.15|7.05|6.80|7.15|7.05|6.60 1 6.80 | 6.90
Period ¢ |-
N 7.1 167 (71 |71 |74 (70 (7.1 (71 |72 |7.0 (69 |7.1
2000 » H 74 169 (73 |71 |74 B |75 |77 (71 (7.2 |75 |75
Mean 7.2516.80|7.207.107.40|7.15 7.30 | 7.40 17.15|7.10 | 7.20 | 7.30
Remark : See S in Fig. 2
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Table 6. The horizontal distance between the assumed axis of rotation of the hind

hoof and the assumed centre of gravity ... .. Dg’ (cm)
Nhe point of the attachment [
~ of the trace A B c D

The direction of

=
the trace ’g
N
The . S 110°120°| 0° |10° 200! 0° {10° |20° | 0° [10° |20°
period of Goat <
the gait The weight |
of the draught N |
o of N (0.97]1.271.040.87]1.6111.07]1.241.54]1 . 04l0_87}0.91]1. 21
0, o |
the body-weight H  [0.74(0.900.44/0.67]0.80/0.74]0.761.12/0.660.86/0.80/0. 74
Meen [0.86]1.09/0.74/0.77|1.21/0.91[1.00/1.33(0.85/0.87|0.86/0.98
Period a T
N (1470270021031 2701 211 671 17)1 37 7t saft 41
20% H 1.110.340.6700.91l0. 940 7411 . 1601 26(0_ 961 341 441 04
Mean |1.29(0.81/0.94|1.11(1.11/0.98/1 421,221 17]1.53/1.481.23
| N 2.602.702.702,44;3.042.44'2.302.342.702.56;2_342.67
109% H zmznz%z&zmzmzwz%z%z%?&z&
Mean [2.50[2.71[2.53[2.45(2.52[2.28(2.25/2.55(2 652,48 2. 482 65
Period b '
€rio | | | [ |
N 13.002.742.842.772.842.643.142.742 762 872 572.97
200, H  [3.04[2.06[2.64/2.342 642 .76/2.79.2.9912. 822 . 76/2.66/2. 82
Mean [3.0212.40[2.74[2.56/2.74[2.7012.97|2.87|2.79[2. 822 .62/2.90
N 5.245.545.345.245.605.274.905.24:5.44|4.804.8715.27
109 H 5.76/5.56/5.60[5.265.30/5.4655.26/5.595.225.005.365. 20
Mean 5.505.55]5.475.25:5_455.375.085.425.33'4.905.125.24
Period ¢ | — . -
N 5,44'5.07'5,445.47|5.70(5.3715.405.44‘5.505.375.275.47
200, H 5%5245@5445HF565@5325&55&5&%]6
Mean [5.595.165.545.465.725.47/5.555.685.515. 445 545,62

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 and the
The body-weight borne by the fore limbs
The body-weight

centre of movement of the hip joint) <

B, [E#ZEERICEET 5 EE
1. FDi 7z 50T Wp Dg
a, FD;
FABIRIC X 5 ERAERS BB 2 M L THELATHA S5 Lid, BIULIIRECTA
5% >3 125 EDOFET OV T OIFLRER O IB-ULT, 9, BENNTDHS 5,
12120, 2 OEEEEISBO 2T > T, DX FRDMINEH S T & HRIREICS
5THA A5, ULbl, 1EEOATOEEN IRE SR, b, ROGEEKERINCRS TA
g, ZOMBERES RV, UL b, BEROBOREHE UTO® S iE, HELICRNEE
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Table 7. FD1 (kg » cm)
R The point of the attachment
Ne trace A B c D
‘\\ T
o The direction of | g 1
the trace ‘é |
The . £ |10°|20° | 0° |10° | 20° | 0° |10° |20° | 0 |10° |20°
period of t\\ <
the gait The weight L Il
of the draught RS
N 3228|2528 |24|21(22|20|17 |19 17|13
the bl sight H [38]35(30 31|28 26|27 [23|20|22|20|15
aE Mean [35(32|28(30|26|24|25(22|19 21|19 }14
Period b -
N 63| 55|49 |55 |49 |42 145|383 (33138|33]24
20% H 76|68 | 61|64 (55|51 |55|46]39|45|39 |33
Mcan |70 [ 62 |55 |60 | 52|47 |50 |42 |36 |42 |36 |29
N 30|123120(27 2115|2117 (11|19|15| 7
109, » H 363123312419 |26|19|14]|2117| 9
o Mean (3327122292317 |24|18113[20|16| 8
Period ¢
N 62|52 |40 |52 (42130 |43 |32]23|37|28]|14
200, H 73|61 |48 |60 |48 {39 |52 |39 |26|44 32|20
: Mean | 68 | 57 | 44 |56 | 45 | 35 |48 | 36 | 25 |41 {30 |17
Remark : In the title of this table the figures F, DI stand for the weight of the draught,

the vertical distance between the assumed axis of rotation of the hind hoof and

the trace, respectively.
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O UTOBHS EZBELT, ALHbs s DDLSIKBbhs, 20T, LT, K
R EIE RIS & OCBRBEAEKINCHKY 5 FD1 KB TEh dTE, RTBIORT KR
T TH 3, ‘ ‘ '

(a) WUABIEDEL 212N T/E > 12,

(b) Hﬁﬁﬁﬁﬁkkaéuomfm&@jt;-

(¢) FABIBMKAEIZSERESS 1205, ZOTABRICE 3 BEBOEILT AL EIE
{Izric >N TIhEIRY, F12, TABIAENKERZCONT/NE D57, o

b, Wy Dg : '

BESL UTCREITIT AR 2 0T 15 & OFERMFE, I 3 Tl~izi, WpDg =FD1 T
BT ERPELLITUIN, BEVITATIBGT 2881, —BROHE, WpDg 12 FDi & b
K (WpDg > FD1 ) TRUNEELBNTHS S EHEINB, LrL, 203 (WpDg —
FDi ) 3H»FHKRThH->THIWNWITRBOTHA5, 2% h, COHEFIKL, »I3EE, FLEIE
WEREBBETH- T, RYBIFCEEBENTLAREAETHS 5 LBHEIN 3,

ZUT, BRI Wy Dg =FD1 OB TICH AT EBARETH 58 Lz, UL,
Wp Dg 53 FDi & h/N (Wp Dg <'FD1 ) ThhiE, BRBRTABIFTRITZVAZNTHA
5 ,
AT ENTIE, WpDg =FD1 %, —[5, JABRRIVTRSZHOBRALAZLT,
Wkﬁ;@ﬁ%EUEmomf,%ﬁ,%%%ﬁ@f@<cammtbtmo

Dy
2. Dq |
O . = . DI = . Dy
HUE&L%L\VCJZE’\TZE AL D, —htas FDy < Wng —F X Tg < Wp, if;@&tT
g
T P —— HUABISHORERAEE T, D REELERELOC Lhbh s,

Uik, 200ESOHTHEDE, 1OOEIDHEMEL IR T, &% & SHEHE Ol
DRINTEHEBINDCEDBBRAEBZNE NS TENDT, Z08RZ2EALCENEZTHY,
»2OZDECEFEENEL, HHOE» D> T E) DT IBEEND S,

D= Vo paticko TRINAML, b OEKE DAL ENIE, W O I D
g g
INETE B,

Yo ok b ATHRE, —EOHEORECL - T JAFIETLS 2UAGIRIEE Y
REZATHA5, '
&ﬂ%ﬁ%ﬁﬁﬁagww%ﬁﬁﬁ&@@%éuﬁua—%?uﬁsxgm@smﬁﬁm<
<,
(a) ABIEMEL BRI ONT/NE - T2,
(b) VABIBENKERIZCONTNE B> T
() UABIRM KE2E, SO BEMREO UASIEN B, C. DIKdsBAT
i3, BBoMMT/NEES 120, BEBEROTARIEN B, C, DITH2HE5TIX, Z0TA
FIRIC K AEBDENE 85 T2, - l
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' DI
Table 8. Dg
= The point of the attachment]
NS \\\ of the trace A B C D
O R
\ The direction of | g T |
\ the trace “é } | !
The S T |10°)20°| 0° [10°|20° | 0° [10°|20° | 0° [10° 20°
period of . Goat - < ]
the gait The weight S oa ‘ It ‘
| of the draught ) N
N 2.38f2.001.812.171.55'1.641_871_671.22?1,451.37;0.94
s A H o [2.672.172.162.152 402082101 421 311.5911.300.99
Mean [2.532.0911.99,2.16/1.98[1.861.99|1.55(1.27[1.52]1.340.97
Period b I
N 2.031.93'1,651.911.651.521.371.351.161.291.25|0.77
0% H o 2.11p.871.972 311 781 561 631 301 171.581.240.99
Mean (2,07|2.38[1.812.11[1.72/1.541.531.33(1.17[1.34/1.250.88
f N 1.110.810.73'0.970.710.5310.840.63|0.390.750,570.27
109% CH [1.060.940.700.99(0.75/0.60,0.84/0.590.46(0.72(0.52/0.29
Mean 1.090‘880.720.980.730.570.840.61}0.430.740.550,28
Period ¢ T
N [1.100.990.700.9100.70)0.540.760.57).400.670.510.24
200 o« H 1.08|0.99:o.730.940.710.59’0.770.560,400.670,470.30
Mean 1.090.990.720.980.710.570.77)0.57)0.400.67/0.49)0.27

Remarks : In the title of this table the figures Dg, Dl stand for the horizontal distance
between the assumed axis of rotation of the hind hoof and the assumed centre
of gravity, the vertical distance between the assumed axis of rotation of the hind
hoof and the trace, respectively.
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— __The point of the attachment
T T— -.

—
|
—— f the t
\\\\i) e trace A B | c D
\\*\ \\\\ !
— —
AN \\ The direction of s .
N \\\\ ilie trace io:\, 3
™~ ™ 5 10° | 20° 0° 10° | 20° 0° 10° | 20° 0° 10° | 20°
The period Goat k=
of the gait The weight of \ oa i
the draught S
109 of N 1241104 9.4(11.3] 81| 85| 97| 87| 63| 75| 7.1| 4.9
0, O a
thebod;—weight H 15.8 112.8 | 12.7 | 12.7 \14.2 123124 84| 7.7 94| 7.7| 538
Mean 14.10( 11.60| 11.05| 12.00| 11,15 10.40] 11.05| 8.55] 7.00| 8.45 7.40| 5.35
Period b
‘ N 21.1120.1117.2]1199(17.2158|14.214.0(12.1|13.4[13.0| 8.0
209, # H 24.933.3(23.2|27.3|21.0|18.4|19.8|15.3|13.816.3|14.6|11.7
Mean 23.00| 26.70| 20.20| 23.60| 19,10 17.10| 17.00| 14.65 12,95 14.85 13.80} 9.85
N 58| 42| 38| 5.0 3.7| 28| 4.4 3.3 2.0 3.91 3. 1.4
109, » H 63| 55| 41| 58| 44| 35| 5.0 35| 27| 42| 3.1| 1.7
Mean 6.05 4.85 3.95 5.40, 4.05 3.15| 4.70] 3.40[ 2.35 4.05] 3.05 1.55
Reriod ¢
N 11.4(103| 7.3 95| 7.3 56! 79| 59| 42| 7.0] 53| 2.5
200 H 127 111.7) 86 11.1| 84| 7.0| 9.1| 66| 47| 79| 55| 3.5
Mean 12.05| 11,00 7.95/ 10.30] 7.85 6.30| 8.50| 6.25| 4.45 7.45 5.40| 3.00
Remarks : The data in the table were cbtained from the following calculation, «+« F ]];gl—, = Wp

BB eV Q02

Wi £

T
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D & BRSSO T, UASIRDHEOL0%05A, BAZ. 53 B0,

97, FABIED 20 %0DHE, A 2. 38, /0. 88, BRAFEKIDEBESICE VT, JAF]
ENEFEED 10% 0545, &K1, 09, H/h0. 28, TABIBIHEED 20%0H4E, A1, 09,
/N0, 27 Th- 12,

3. FDp =W, Dy DHED Wo 5 5T -

a. FDi =Wp Dy OGEOFEOREIEEE, Wp - (REVBITAFIFTT 2550W
DF/|ME)
RIBL ORI DML T, RKNEBEBERI S 5 MICREBERIBOSE & 1T,
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(a) VABSEMEL RB I 2O2NTINE - 12,
(b) WFABIAEMNKERZITONTINE 55 12,
(c) VABIEMWKRELBEKREES T,

b, FDi =W,Dg DBED P

Wy DE#2MBEICT 2551, ZOMEIC DWW TIRMERDC &2 s, —F, ZOED
FEICNT 2EEPEESEER - TL 5,

Wy DR & 35, FEOHMEAT, EOBEITRELS T, JABBEITHTRETD %,
W DRIEISAE X EDRTH B, 12 E DRI S THS 50

VV“;P DIE (%) 13F 108X M 10 1ERT ML Tho 120
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Table 10. lgvp— %)
—~—___The point of the attachment
. T of the trace A B C D

N The direction of | g T ]

the trace % ‘
5

The 'g 10°120°1 0° 110°[20°| 0° {10°|20°| 0° |10°]|20°
period of Go ¢ =
the gait The weight a I
of the draught \\ N |

| N [23.820.0018.121.7]15.5[16.418.7[16.7[12. 214 513 7] 9 4
109 of H  126.7]21.7/21.621.5124 0120 .8/21.0/14.2[13.1[15.913 0| 9.9

the body-weight
Mean 25.3120.9/19.9/21.6/19.8/18.6/19.9/15.5(12.715.2/13.4| 9.7
Period b

N 40.6:38.6/33.038.2(33.0[30.4127 .4(27 .0123.2/25 .8|25 .0/15 . 4
2005 »# H 42.2/56.4(39.446.2(35.6/31.2(33.6/26.023.4/27 .6/24 .8/19 .8
Mean 41.4/47 .5[36.2/42.2(34 . 3[30.8|30 .5|26 . 5(23 . 3|26 . 7|24 9117 .6
N 11,11 8.1/ 7.3/ 9.7/ 7.1/ 5.3/ 8:4/ 6.3 3.9 7.5/ 5.7l 2.7
109, » H 10.6/ 9.4/ 7.0 9.9/ 7.5/ 6.0, 8.4/ 5.9 4.6/ 7.2/ 5.2/ 2.9
Mean [10.9/ 8.8/ 7.2/ 9.8/ 7.3/ 5.71 8.4/ 6.1] 4.3| 7.4 5.5/ 2.8

Pcriod ¢ -
N 122.0/19.814.0118.2/14.0[10.8[15.2[11 .4 8.0/13.4[10.2 4.8
200 u H 21.6/19.8|14.6/18.8|14 .2[11.8[15.4/11.2| 8.0[13.4] 9.4 6.0
Mean [21.8]19.8|14.3[18.5/14.1/11.3(15.3[11.3] 8.0/13.4/ 9.8 5.4

Remark : W ... body-weight
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- 13, N EMEERIIC 50T, U ASIRSHEED 10%058, BA 5. 3% R
9. 7%, FABIEMPHEED 20%DHE, FTA4T. 5%, BN1T. 6%, BHEAERCE
VT, TABIBSEED 10%085, BA10, 9%, B2, 8%, 1 ALIBIKED0%D
BE, mK21. 8%, B/INS. 4%Th- 1.

RIT, & 51078 10 TR UBBITT AR R H Y A0V BT 2 sN T

ALGNICER G itk hEH UL ‘Vvlvp DIEIX, £11 X Y11 0L T,

Table 11. *\%}3 (%) (in the case of station)
The point of the o ‘
attachment
of the trace A B ¢ D
\\\ The direction| g
N of the| &
\trace 8
N 'g 10°20° [30°| 0° [ 10° [20°|30° | 0° [10°|20°|30°| 0° [10°|20°|30°
: <
The weight of = Goat \\ Il
the draught No. =
159 of 1 19.2(17.7(12.2] 9.2/19.1]13.2| 8.7| 6.0[15.9] 9.8| 6.3| 3.0[11.9| 9.0 5.0 2.1
0, o) a [a)
the bod;—weight 2 [24.0/18.3/16.8] 9.6/16.7(13.5/ 9.9 8.3|13.8| 9.9| 8.3| 4.2[12.0| 9.9/ 5.9| 2.4
Mean [21.6[18.0[14.5{ 9.4{17.9(13.4] 9.3 7.214.9 9.9| 7.3| 3.6[12.0 9.5| 5.5| 2.3
1 35.3/25.020.8[15. 025, 3/19.015.0| 8.5[20.8/14.5(11.0| 7.8/18.5{13.8| 8.3| 3.5
2% 2 135.3124.5(25.5/15.8/27.3/20.319.0| 8.8|20.3[15.3/11.5| 8.8/18.0[13.3/10.3| 3.0
Mean (35.3|24.8{23.2(15.4(26.3[19.7/17.0| 8.720.6/14.9[11,3| 8.3[18.3/13.6{ 9.3| 3.3
1 38,534.025,921.034.024.917.9%10.228.720.013.0 6.7125.6:17.5; 9.5/ 3.9
359% # 2 [53.245.9/36.1/22.837.1|24.2(19.6|15.1]28.7,22.4|14.7/10.5/23.5(17.5(11.6| 3.5
Mean [45.9/40.0[31.021.9|35.6[24.6/18.8(12.7|28.7|21.2|13.9| 8.6|24.6(17.5(10.6| 3.7

Remark : The figures were given in the table 11 were obtained by calculation of the data

in the book of reference No. 5
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Fig. 11. W (Man of goat No. 1 and No. 2 in the case of station)
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ZDEDOEARZ, TAGIHA, TASIAEO®, TALIREED 35% OFASI 2T 185E
D45.9 % TH- 12,
Wy

EDB’ ﬁﬁjﬁ%@%’%t {) s W @%:}Q‘is j<{—4;9 50%EET%O T:o

25, AWFIIIER 33 FEAG AR AR BN E (BEATD 250 TS - 12 RO—#TH D,

TR FREE EIRBEREER X 0 ZEBUSEEE R0y, BRBRXENEFREHE, HAE Y

B L O IPEBIE L UTOEH IR0ty FEKERERO)IBREHEE,. AFHBFRIUD

MREBEROTT 7, BREEFKED, Ix0BFRMA—RE, BEOHFELRER L DHEE L O (3 2 #
BRI, CICRRLT, BLEMOBRET S,

IV. Summary

This writer explained in the former study that the condition of equilibrium in the
rotation of the draught animal in station with draught was to be represented by the
formula :

FD; =W, Dg
F : the weight of draught, or the magnitude of traction force
Wy : the partial body-weight that takes part in the moment of rotation
D; : the vertical distance between the axis of rotation of the hind hoofs and
the trace
Dg : the horizontal distance between the axis of rotation of the hind hoofs
and the centre of gravity

In the present study, the results of the following experiments are presented.

The goat was let to walk, on the treadmill moving at the speed of 42,9 meter per
minute, with the draught in these varied ways : (a) with the point of the attachment of
the trace of the draught along the middle line of the breast-band and its extension line
on the draughting-saddle in the four different ways : at the height of the chine (=A) ;
at the height about the middle between the chine and the point of the shoulder (=B) ;
at the height of the point of the shoulder (=C) ; at the height of the lowest part of
the breast-band (=D) ; (b) with the direction of the trace or the draught angle (which
the trace makes with the horizontal line) in the three different ways : horizontal, 10
degrees, and 20 degrees ; and (c) with the weight of the draught in the two different
ways : 109 and 20 9% of the goat’s body-weight.

This writer made a 16 mm f{ilm of 24 frames per minute of these experiments, and
then had its prints, at various stages, made by enlarging it at a certain rate on the
photographic paper. Out of these prints, this writer picked out those showing the goat at
the beginning period of the duration of support by one hind limb (=Period a), at the
beginning period of the duration of non-support by the opposite hind limb (the period
at which the support by only one of the hind limbs starts) (=Period b), and at the
ending period of the duration of support by one hind limb (=Period c¢), and he meas-

ured Iy and Dg * (the horizontal distance between the hind hoof and the assumed
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centre of gravity— since the ratio of the support by the fore limbs —

the dody-weight borne by the fore limbs
the body-weight

centre of gravity was taken to be somewhere on the perpendicular line passing a point

— was 63% of the body-weight, the assumed

nearer to the centre of the movement of the scapula by 639, of the horizontal distance
between the centre of the movement of the hip joint and the centre of the movement of
the scapula).

Since it is at Period b that the one hind limb actually starts to work as an axis of
rotation, continuing to work as such till Period c, this writer made a further examination

of DDI, both at Period b and at Period c. Then he inquired into Wy, and vap in
g

FDi = Wp Dg — (When the goat walks with draught, W Dg must certainly be somewhat

greater than FD; — (FD; <Wp Dg ). At a certain moment, however, a condition
which has FD; = W, Dg may be admitted. Anyhow when the draught animal walks
with draught, significance will be found in obtaining the knowledge of W, under the
condition of FD; =Wy Dg , or the condition under which to equlibrate the movement of
rotation, in order that we may surmise the general minimum limit of Wp .)

(1) gl, : gl is, as seen in the following formula, an important factor in deciding
g

the relation between F and W, :
D

F Dy ZWp
. D . . Whp .
The smaller is Do the smaller is the ratio of Wp to F — ( F ).
g
The values of % changed like this : (a) It decreased, both at Period b and at
g

Period ¢, with the lowering of the point of the attachment of the trace ; (b) it decrea-
sed, both at Period b and at Period c, as the draught angle became greater ; and (c)
it showed a distinct decrease with the increas in weight of the draught, in the case of
héving the point of the attachment of the trace B, C, and D, at Period b, But difference
caused by the effect of the weight of the draught was small in the case of having the
point of the attachment of the trace at B, C, and D, at Period c.

The following were the values of shown, at Period b : with the weight of the

D
Dy’
draught at 109 of the goat's body-weight (=BW-10%), the maximum 2,53, and the
minimum (0,97 ; with the weight of the draught at 209 of the goat’s body-weight
(=BW-20%), the maximum 2,38, and the minimum 0,88 ; and  at Period c : with
BW-10%, the maximum 1,09, and the minimum 0,28 ; with BW-202;, the maximum
1,09, and the minimum 0,27.

(2) Wy in the case of FD; = W, Dg : both at Period b and at Period c ; (a) it
decreased with the lowering of the point of the attachment of the trace, (b) it decreased
as the draught angle became greater, and (c) it increased with the increase in weight of
the draught.

(3) ~%p— in the case of FD; =W, Dg : N. B. W : the body-weight

w

The relation between We. and % is as follows :
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F D W,

W Dg W

And these were the‘.values of %p : at period b, with BW-10%, the maximum 20,3
%, the minimum 9,7% ; and with BW-209;, the maximum 47,5%, the minimum 17,6% ;
at Period ¢, with BW-109, the maximum 10,99, the minimum 2,8% ; and with BW-

209%,, the maximum 21,8%, and the minimum 5,49%,.
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