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The Studies on the Science of Labour of Worker in the Forest

——On the Hooking Work in Tractor Skidding——
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27.12 MC + 500 KC

Bl RED @ S/N 20dB (T T 2 A ¥ 5 pV
10.7 MC

EEAN 1mVPP tryoFEN +15mm P |
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+20 mm OHFWIITH LIEZE 10% LA
KIEAII 1mVPP Ok % 40dB Lk
AC—100V

200 VA

510 X590 x 303 mm
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+20 mm

10, 25, 50 mm/sec

1% 5k

F8

100 mm

100V 50C/S or 60C/S
60 VA

410%190 X 200 mm
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Table-1 Age and physique of worker
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Name Height Weight of 2 body Years of working rate
A S. 161.0 53.0 1.539 29 70
B S. 169.0 63.0 1.750 9 51
C S. 155.0 45.0 1.415 13 85
D S 174.5 71.0 1.876 20 62
E S. 169.0 57.0 1.667 6 70
F S. 164.0 62.0 1.689 10 86
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Fo-2 {FRBEHOEET T

Table-2 Mean heart rate in the

YHY AT
%o ﬁ%m)gﬁ ﬁz%}ﬁﬁﬂ FiH U R m 22 4 PP m® gl P
Work system of Hour | Drawout —Skidding | gop. Total
rker (min) lstance volume
wo of winch
. S0 35.11~118.
DA e i%&%?% 1 m&ﬂgw
Ground skidding| 4 %, 75 )
of down hill 1o ‘ 10.862 23° BEHELRMA 110
yarding ) " % 100
SR E  (150.87~ 98.57
oM 34 | 24070 16.807 s |, o i 224
round skidding . X ; .
of up hill yarding| B EHF RS 240.07
A 100
EHLEEE  (133.05~ 94.25
= 0 % & 118.37
” 44 284.20 33.96 19.414 36° g mopemeprms 284,20
" % 100
LS 137.29~96.63
z 0 &% H 119.45
” 54, 215.50 12.11 36.492 BL6" |y pmepemnal 215,50
" % 100
Tz Fr 2 VLR E (1548 ~112.44
Endless skiddi * 4 101.90 6.00 8.912 23° toRE 130.13
vl B ' ' ' GERIFEHMS 10190
yarding ” % 100
EHLEKE 1275 ~94.86
0% H 107.55
" 64, 81.60 5.71 20.103 32° |y mgpesmngsn  81.60
" % 100
" s EHLEEE (1299 ~ 84.0
gom=sEv g z 0% M 104.90
Endless skidding | 4@ | 11983 23.106 26° L mgpprmma  115.83
of up hill yarding M o 100
S0 ‘
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SAHOBEERELTHES, K4 RRTELY, 20K r=06521 THREOERFEL
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DHS X IR AP
works and job requirement of work system
e s | e
\ o E e .
Ig)irgllwl:)ut I—? g g ?‘,\ F‘ff{ fi " Movement | Movement | Adjustment {/\ila%ti i Otﬁermac%on
of winch ah gkOr cluge in the forest | on the forest' of bucking ng
choke road | )
151.5~111.0 141.0~124.0 1 153.0~119.0| 140.0~109.5/ 1455~ 135.0] 145.0~ 105.3145.0~ 110.0
131.19 132.38 134.04 122.30 140.25 125.06 121.25
3.30 19.80 0.60 7.30 14.20 29.00 14.50 21.30
3.00 18.00 0.55 6.64 12.91 26.36 13.18 19.36
142.0~96.0] 163.0~92.0 169.5~99.0‘ 159.7 ~ 108.0" 175.0~83.0 128.0~107.0 159.6~ 103.0,182.0~ 70.0
119.73 134.05 135.71 129.64 123.32 118.38 | 132.82 133.37
18.40 15.50 11.30 30.80 36.30 19.40 51.50 57.50
7.64 6.44 4.69 12.80 15.08 8.06 21.40 23.89
140.0~86.0 138.0~91.0 138.0~98.0 146.7~113.5 141.0~97.01 119.3~IIO.5I 150.0~ 94.0/144.0~102.0
107.58 116.84 116.29 129.95 123.55 115.12 118.29 131.68
35.70 30.20 7.20 56.40 23.00 21.60 76.00 34.10
12.56 10.63 2.53 19.85 8.09 7.60 26.74 12.00
132.3~86.0] 150.0~103.0, 150.2~112.0| 156.3~117.5 140.0~ 83.0| 122.5~102.0| 141.0~ 85.6{145.0~115.0
110.48 125.90 134.14 132.74 120.19 112.26 114.80 134.96
26.40 14.40 8.00 41.00 18.30 3.30 91.70 12.40
12.26 6.68 | 3.71 19.03 8.49 1.53 42.55 5.75
171.5~114.3 156.5~103.0 148.0~103.0{169.0~110.0
136.54 125.84 127.60 123.00 123.77 131.81
18.20 15.20 2.00 1.10 48.60 16.80
17.86 14.92 1.96 1.08 47.69 16.49
132.0~ 94.5| 130.0~104.0 130.0~87.00 128.0~ 74.5132.0~ 89.5
110.45 113.72 104.41 102.20 112.90
20.60 5.10 14.30 34.30 7.30
25.25 6.25 17.52 42.03 8.95
114.0~101.0 128.7~112.8‘ 125.0~96.0 129.9~ 96.0110.1~84.00
108.60 119.60 106.90 | 116.40 98.20
13.08 39.57 12.58 30.58 20.59
11.24 34.00 10.81 26.27 17.68
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DT EEPLBEMITEL TEMMBRBNEEZR LTV 5,
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IR EFER LN TRHEORBITE 3 EVWEMESE L o T AR LS,
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#-3 TUfew EE (3 AH) Bk
Table-3 Amount increased of ground skidding of down hill yarding (a Trio)

{
Gy T AT B O e N 1 R 0
No 3l W U7y 7# B Move- ment Adjust- et Zofll Total ‘DM i i 43
Draw Hang of ment n ment &~ |Other| amount | Amount |"3F
Cycle hok Refuge | . h on the r Waiting) 7 - : . d Time
No out choker in the forest [° buqk- action | increas- | increase
of winch| forest road ' ing| ed per minute
1 14.40 140.4 154.80 53.38 2.9
2
3 5.10 77.00 88.00 | 39.00 63.60 | 29.00 301.70 55.87 5.4
4 12.30 | 142.00 23.20 | 161.00 50.40 | 67.20| 456.10 61.64 7.4
5 33.25 | 136.50 27.20 | 84.50 | 310.00 | 69.29 |157.50| 818.24 69.94 11.7
6 35.00 102.60 | 208.00 | 112.50 458.10 64.52 7.1
7 13.40 | 344.25 308.64 162.00 | 221.76 1422.75.1472.80 58.21 25.3
8 19.60 | 206.10 112.00 | 113.74 | 376.30 | 151.80 979.54 62.79 15.6
9 40.75 | 179.22 75.40 | 91.20 | 286.00 | 149.24 |128.00; 949.81 55.87 17.0
10 46.55 51.30 49.00 775.00 | 175.00 ‘1096.85 62.32 17.6
i | 22035 i‘1276.77 683.44 | 592.04 ‘2117.30 ’ 993.59 ‘804.45]6687.94 l 60.79 4110.0
-4 EURHE EEE (3AM) #HE
Table-4 Amount increased of ground skidding of up hill yarding (a Trio
g g P g
PR sk pve 8 T O B gy g 2D
FA TN gl i Lizy 2H# wy |[Move- Move- Adjust- 2D | Total o
No DT;W Hang of o ment ment ment| fEX Other | amount Amount %ﬁﬁﬁ
Cycle h g Refuge | . on the ¢ Waiting . : increased | Time
N out choker in the f of buck- action | increas-
© | of which forest orest in; ed per
road g minute
1 8.40 42.90 | | 31.20 82.50 39.23 | 2.1
2 3.40 26.40 35.10 33.80, 200.10, 30.78 6.5
3 10.40 8.60 29.70 | 101.40 | 72.80 154.800  30.96 5.0
4 8.40 8.40 24.00 33.30 36.00 161.80 37.63 4.3
5 12.00 29.40 40.50 | 85.00 81.90| 43.11 1.9
6 16.50 96.50 | 88.80 | 48.10 249.90, 32.88 7.6
7 26.00 21.18 38.40 | 127.92 213.50, 38.13 5.6
8 17.20 8.10 29.40 | 45.90; 100.60] 22.86 1.4
9 20.00 51.70 32.00 51.12, 154.82 34.40 4.5
10 11.10 13.30 27.00 37.10 88.50! 20.52 29
11 11.40 6.00 21.00 26.60 | 33.30] 92.30] 36.92 2.5
12 6.40 : 33.33 52.00 | 50.40, 148.13] 29.63 5.0
13 10.50 41.30 50.40 28.50 | 69.44) 200.14 54.09 3.7
14 10.50 41.30 22.80 | 69.68 88.40 | 12.00, 244.68] 54.37 4.5
15 12.00 40.20 64.80 | 32.00 | 72.60 | 52.80 274.40° 41.58 6.6
16 13.80 35.40 33.00 | 36.00 | 42.35 47.40; 207.95 47.26 4.4
17 64.57 | 132.00 98.77 54.40 349.74)  60.30 5.8
18
19 49.77 65.10 | 114.00 | 205.66 | 106.20 | 241.90 | 249.60 | 82.60;, 1114.83 70.11 | 15.9
20 54.00 38.75 51.80 | 179.40 | 109.20 40.00 | 256.50, 729.65| 68.19 | 10.7
21 145.36 89.10 | 189.95 | 55.53 296.40 | 747.40, 1523.74] 72.21 | 21.1
22 58.00 7.35| 66.40 | 184.80 | 88.62 | 81.20 | 147.40 | 185.00, 818.77] 62.50 | 13.1
23 115.20 | 110.04 176.64 | 63.70 170.89 | 134.301 770.77) 72.03 | 10.7
24 70.07 } 110.60 9.80 | 88.80 | 133.50 300.20 | 423.30. 1136.27] 78.36 | 14.5
25 81.25 | 153.90 96.00 ! 109.20 216.90 | 25.50, 682.75] 71.87 9.5
26 56.70 72,45 26.70 | 114.00 | 577.50 | 200.10 | 194.40 | 138.07| 1379.92] 83.13 | 16.6
27 78.26 45151 59.70 | 300.44 | 34.80 365.64 | 321.16/ 1205.15] 80.34 | 15.0
28 91.78 86.90 126.54 | 84.00 349.60 | 338. 10‘ 1076.921 83.48 | 12.9
29 122.76 78.60 238.00 | 61.60 | 153.40 | 340.48 | 206.75 1255.59] 29.47 | 15.8
Thiay |1185.72 [1045.24 | 553.00 |2054.80 [2104.74 |1059.45 |3223.31 [3473.86 14700.12  63.06 | 233.1
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F-5 ORI EEE (4 AM) BnER
Table-5 Amount increased of ground skidding of up hill yarding (a quartette)

N I3 il ES
PN soven LD o mom M
No Bl Lzyz# g Move ment djust- Ve g ZDf| Total Amount | 14
C Draw |Hang of ment ment|ya; v Other |amount |, o
ycle hok Refuge | . on the | . buck- Waiting . : increased | Time
Yo out | choker in the |0 o of buc action |increas- per
of which forest road ing] ed minute

1 14 40 14.70 57.20 86.30 43.15 2.0

2 7.00, 12.00{ 14.10 44.00| 73.56 150.66 53.81 2.8

3 16.95| 42.70 18.90| 89.60; 113.90 282.05 64.10 4.4

4 26.101  48.40 67.50 46.55| 35.00] 223.55 63.87 3.5

5 44.00; 64.90 50.00| 69.00 121.60| 39.20{ 388.70 61.70 6.3

6 68.18 13.60| 53.90] 93.50| 163.92| 141.45 534.55 66.00 8.1

7 19.20| 33.60 66.50 273.70) 160.80 553.80 61.53 9.0

8 30.60| 59.20 152.15 20.70| 34.00] 296.65 78.07 3.8

9 35.60, 78.30 65.25 172.50 351.65 78.14 4.5
10 32.58; 107.10 85.80) 24.30 137.20 386.98 71.66 5.4
11 56.76] 121.50 81.95| 81.00| 236.16] 273.06| 79.92| 930.35 68.41 13.6
12 34.88) 82.55 89.05| 45.60 128.10| 20.55| 400.73 62.61 6.4
13

14 48.00, 31.20) 18.30] 111.36] 82.80 103.70| 240.75| 636.11 55.31 11.5
15 111.00|  33.00 149.00/ 98.40 110.68; 40.80] 542.88 61.00 8.9
16 55.00, 47.70| 12.40; 172.20| 78.00| 12.00{ 141.90| 90.00| 609.20 57.47 10.6
17 54.00f  29.00 177.10) 136.80 326.40 723.30 59.78 12.1
18 43.00 9.80 5.70| 177.10| 16.60 291.20 543.40 60.38 9.0
19 37.10| 53.10 11.80| 241.80 97.50|  45.50 486.80{  68.56 7.1
20 64.90| 51.20/ 10.40] 248.96 231.00 606.46 63.84 9.5
21 68.88) 44.10 177.32) 7470 139.20) 40.80) 545.00 68.13 8.0
22 45.04, 14.20 143.07| 45.60| 316.05] 98.80, 68.40| 731.16 68.98 10.6
23 65.00{ 99.19 196.88 227.07} 88.50| 676.64 77.77 8.7
24 75.90| 91.80| 66.50] 184.40 286.30| 74.40f 779.30{ 83.80 9.3
25 176.16| 76.23 190.56 247.52| 230.55] 921.02 74.88 12.3
26 81.84, 96.72 149.60|  81.00 252.65| 94.90| 756.71 80.50 9.4
27 48.48/ 94.50| 23.60) 87.56 122.22| 62.00| 438.36 64.46 6.8
28 76.18| 195.75] 21.90| 153.56] 60.00 196.16} 165.00 868.55 68.39 12.7
29 45.60| 130.00 87.56| 33.00 235.48| 121.80| 653.44 75.11 8.7
30 33.32] 51.10] 21.00/ 136.50| 61.60 127.20| 19.08] 449.80 72.55 6.2
31 149.73| 145.08 217.44 173.46| 61.20| 746.91 79.46 9.4
32 85.80| 32.40; 34.80| 181.83 8.90 194.40) 226.20| 764.33 83.99 9.1
33 160.23; 84.70 386.82 83.16] 142.20| 857.11 83.41 10.4
34 96.88| 75.90| 13.80| 222.48 154.56 563.62 73.20 7.7
35

5t Total] 2008.29] 2136.92) 267.90] 52410 1239.10, 1286.79) 5047.72|1975.2518486.07  69.03 | 2678
| i | §

REBIZEED LS &+ 60H) WEEEHS N L TREERO S LICE %, RO, K
RORE, EEABREK SOMEFHGRISULABERT 220 I0L) 2B ko d DL
Er1bhb, 37, BEOREBITEIZWENBNEZ LD EVIHRR, £-3~F-60HHB %
ERERZAONBLII, Y4 7DD AREERERIBEL TS 27120, fEEHITAR
Thicz 5EENS L, BHORBIZE AN EEBRSREH L b3 2 ) DRIITHEEET
BTS2 8 HABE, Zoft, FERFOBENE LD IOL) 2ERITE-
R DEELOND, UEDTZ &db, AFAXELIWTH, 1484 OEMEET LY BIFEE
BOVEEROLEHHELELE L, £-3~%-8 LV PHNLFETOEEEOLBNELE TR
L 7zo

9, ARETED B MEE MEABKR BEREREEIIOWTALE, £-9 H-5ITRT
LN ThH D, Ed, LTMZ Y FULREEIARZOWTR, DEEHIEBERSET 4 704 L
PENER D ZENL OFESRBEICLVEHL o

e i LCOFEH LAY oRMBIE (K-3~F-88H), TR EMEYE 3 A
#1 53. 38~69. 94D & PH T 60. 79, LIF kb & fER 3 AML 29.63~83.48, F$63.06, 4 A
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#®-6 LUMHREEE (5AM) BNE
Table-6 Amount increased of ground skidding of up hill yarding (a quintette)

i [ w

N T sy L OB W 1AM D
No EI fﬂ AV N %" ﬁ iE% Move- ment AdjﬂSt- {/'5%% “ @ﬂﬂ Total ’@iﬁjﬁ]% H#ﬁﬁﬁ‘
Cvele Draw |Hang of Refu - ‘ment| g ment| yr e Other | amount Amount Time

Nyc out choker g€ lin the forest of buck- €laction | increas- | increased

© ) of which forest S;Zil ing ed per minute
1 23.40 12.00 48.16 83.56] 23.21 3.6
2 12.25)  26.50 6.00 33.40 45.00 122.79; 36.11 3.4
3 6.75| 27.60 12.90 53.76 101.01, 30.61 3.3
4 10.00; 26.00[ 19.50) 22.50 4.00 12.75 94.75| 27.07 3.5
5 9.50| 20.25 16.00 47.25 93.00| 22.68 4.1
6 9.80 7.40{ 20.00 31.20 68.40, 29.74 2.3
7 9.00 9.00 34.40 35.00 87.40| 30.14 2.9
8 4.50 8.00{ 10.00; 61.75 18.90| 21.60| 124.75| 28.35° 4.4
9 9.20) 13.50 19.50 49.00 91.20f 22.24 4.1
10 11.50 8.80 8.00/ 36.40, 50.00 35.68 150.38{ 35.80 4.2
11 23.44 5.30 16.50 32.55 45.32| 42.00| 165.11 34.40 4.8
12 14.40 13.50 50.05 47.50 125.45 41.82 3.0
13 19.56/ 29.40 53.90 76.86 179.221 39.94 4.5
14 0.20 5.20 9.00| 23.20 21.44! 9.20| 68.24] 15.51 4.4
15 5.72 14.00 7.00| —2.80 82.62 132.79| 20.43 6.5
16 435 10.40 3.60 7.28 21.320 1.56| 48.51 7.70 6.3
17 2.40 6.00 2.70 20.70 31.80] 10.97 2.9
18 1.40 9.00 7.00 2.96 12.21 32.57 6.51 5.0
19 3.30 10.20; 10.20 24.30: 16.20| 64.20| 16.46 3.9
20 15.82 8.10 36.30 57.33 117.55]  27.99 4.2
21 12.00 35.00) 41.03 91.14 179.17|  29.37 6.1
22 6.00; 21.60 35.00 93.50 156.10| 40.03 3.9
23 10.50 7.50 51.60 13.60] 6.00 89.20 22.30 4.0
24 5.60 6.00 8.00 38.40 16.17 74.17 21.19 3.5
25 1.80 7.50 23.70|  39.50 1.44 73.94| 15.73 4.7
26 21.30| 33.00 42.80| 18.62 66.50 182.22! 35.04 5.2
27 45.00) 53.55 114.08{ 35.50 74.55 322.68| 48.89 6.6
28 30.10; 15.00 4.70| 179.40| 53.60 55.00| 47.07| 384.87| 57.44 6.7
29 40.70;  15.00 6.52| 123.50| 19.35 73.53| 3.78| 282.38| 48.69 5.8
30 12.60| 25.00 86.80 69.02 193.42) 48.36 4.0
31 24.78| 39.20 48.00 130.32 242.30| 53.84 4.5

32
33 16.60; 15.00 56.97 38.85 127421 34.44 3.7
34 9.75 16.20| 70.73 33.00 129.68| 46.31 2.8
35

36 3.40 9.60 7.00{ 26.40| 14.00 12.50 71.10| 32.32 2.2
37 4.00 5.40 15.00 49.70 74.10 32.22 2.3
38 10.80 27.00 31.50| 27.50/ 96.80| 40.33 2.4
39 21.00] 15.00 68.20 7.50 24.25| 24.25| 165.20| 47.20 3.5
40 23.40 9.00/ 31.50| 15.75 128.00(104.00| 316.15| 59.65 5.3
41 10.75 8.00 45.00f 31.15 22.40 117.30] 43.44 2.7
42 16.00 4.50 6.50 25.00 20.00 80.00| 16.50] 168.50 48.14 3.5
43 10.80| 10.50 22.80 37.00 81.10| 35.26 2.3
44 19.50| 10.00 17.00f 13.25 50.35 110.10{ 30.58 3.6
45 15.25 26.40; 15.90 22.25 79.80! 42.00 1.9
46 27.18 16.20| 12.00; 38.50| 12.90 47.50 154.28, 49.77 3.1
47 28.38) 36.00 32.20| 25.20 24.00| 14.00{ 171.68] 42.92 4.0
48 16.75| 18.00 49.50 5.50 50.00| 19.60| 159.35| 48.29 3.3
49 6.25 7.00 6.00, 30.45 0.40 48.00] 30.00; 134.10{ 40.64 3.3
50 16.56] 13.50 5.501 43.20 50.40| 14.40\ 143.56| 38.80 3.7
51 7.98 7.50 5.20( 63.18 13.80 53.90| 14.58| 175.34] 37.31 4.7
52 22.61 10.50 92.31 50.40| 37.80| 213.62| 46.44 4.6
53 18.00; 13.80 7.40( 53.52| 44.60 36.00| 46.20] 241.82| 39.64 6.1
3} Total| 711.83 636.90‘ 268.42’ 2054.02‘ 481.00' | 2361.07%496.24 7094—.63' 3456 | 2053
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Table-7 Amount increased of endless skidding of down hill yarding (a quartette)

- = ‘ TS
gt oyl AT R P E T gl S L0
No Bl Lizys# o Move- ment Adjust- e Zfh | Total | Amount | B4
Cycle Draw [Hang of Refuge ment| . the ment w itin Other | amount increased Ti?n
1%(’) out choker 8€ | in the forest of buck- 8| action | increas- " ¢
of which| forest road ingj ed mIi)rf):ute
1
2 52.80 51.90 190.40| 72.00| 367.10| 64.40 5.7
3 36.05 31.20 116.11] 69.30| 252.66| 68.29 3.7
4 71.05 49.00 85.80| 32.60| 238.45| 79.48 3.0
5 18.60 31.20 111.32; 104.00; 265.12| 47.34 5.6
6 81.96 48.00 117.99; 5.30| 253.25| 60.30 4.2
7 122.08 68.65 170.40| 91.98| 453.11| 65.67 6.9
8 52.50 27.50 67.60| 55.30; 202.90| 57.97 3.5
9 28.00 52.20 | 74.88 144.48| 87.72| 387.28] 52.34 7.4
10 46.40 46.20 117.30| 27.50, 237.40| 55.21 4.3
11 88.00 155,66, 7.24| 250.90| 41.13 6.1
12 24.00 19.80 62.70| 48.00| 154.50| 41.76 3.7
13 57.59 29.00 101.40| 54.60] 242.59| 63.84 3.8
14 22.50 12.00 128.88| 44.55; 207.93| 51.98 4.0
15 39.60 13.65 122.20| 33.60! 209.05| 47.51 44
16 58.50 79.20 117.00] 48.40, 303.10, 48.89 6.2
17 100.88 71.50 198.72| 186.16| 557.26| 70.54 7.9
18 51.10 83.60 30.80 | 58.30 | 117.00 340.80| 48.69 7.0
19 139.95 44.40 119.77, 30.00| 334.12| 60.75 5.5
20 85.20 31.50 209.30, 35.00| 361.00| 59.18 6.1
7 Total| ‘ 1176.76‘ | 790.50 ‘ 105.68 | 58.30 | 2454.03]1033.25 5618.52] 56.759 | 99.0

#-8 TUMT TLREE (6 A Hngk

Table-8 Amount increased of endless skidding of down hill yarding (a sextette)

1 i My
e A LD By g g AFZD
FATMa "W Loy ot Move-  MOve- A Gt 20| Total |DHEME
No > OB ment | Y 3 - Amount | 4
Cycl Draw {Hang of Refuge mentl n the et v itin Other | amount increased | Time
IXIC ¢ out choker 8¢ |in the forest of buck- €| action | increas- or
© | of which| forest road ing ed mIi)nu te
i
2
3 63.00 | 13.60 | 18.90 103.20/ 35.00! 233.70] 5435 | 4.3
4 28.56 | 13.35 | 12.40 39.60 93.91| 37.56 | 2.5
5 20.75 | 10.60 | 24.00- 48.60 103.95 49.50 | 2.1
6 69.94 3.50 67.20 140.64| 5023 | 2.8
7 42.03 19.00 45.00 106.03| 44.18 | 2.4
8 30.10 | 4.80 | 7.92 55,44 98.26| 40.94 | 2.4
9 28.00 | 8.40 | 45.10 22.38 103.88) 43.28 | 2.4
10 3262 | 530 | 5.00 47.00 89.92| 4496 | 2.0
1t 35.91 59.15 71.40| 13.56| 180.11| 51.46 | 3.5
12 19.00 | 10.20 | 7.60 56.00 92.80! 3867 | 2.4
13 1480 | 540 | 990 54.60 84.70| 40.33 | 2.1
14 1825 | 15.00 | 5.86 35.16 74.27| 3376 | 2.2
15 17.75 | 18.80 | 28.20 42.30 107.05| 44.60 | 2.4
16
17 13.00 | 4.50 | 19.00 52.64 80.14| 3428 | 26
18 29.82 63.00 8.60 101.42| 4830 | 2.1
19 55.70 | 4.90 | 7.50 12.50| 15.90| 96.50| 32.17 | 3.0
20 85.68 3.10 40.30) 26.40| 15548, 48.59 | 3.2
21 74.25 | 13.60 | 3.00 45.60 136.45, 3249 | 4.2
22 52.70 | 9.80 | 19.00 48.00 1290.50| 44.66 | 2.9
23 30.33 | 24.50 | 18.65 37.30| 14.40| 125.18| 39.12 | 3.2
24
25 78.00 25.20 128.76| 25.80| 257.76] 47.73 | 5.4
26 57.46 35.91 46.20| 26.40| 165.97] 53.54 | 3.1
27
28 69.30 6.80 137.30| 24.25| 237.65| 66.01 | 3.6
29 2425 | 570 | 41.40 58.50| 58.83| 188.68| 47.17 | 4.0
30
2t Total 991.20 ’ 168.45 \ 489.09 ’ | ] 1303.58 240.63‘ 3192.95‘ 45.10 ‘ 70.8
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Table-9 Amount increased per minute of work system and working element

PR3

Work system

g4 T
5l L
Draw out
of winch

"7y 7
Hang of
choker

fr
Refuge

HNBEE
Movement
in the
forest

HiEBE
Movement
on the
forest road

EEE
Adjust-
rcent

of bucking

S
Waiting

Z DAl
Other
action

& &
Total

TO e

fEE 3 A

Ground skid-

ding of down|

hill yarding
(a trio)

66.77

64.48

93.62

41.96

73.01

65.80

37.76

60.79

LR &
k3 A
Ground skid-
ding of up
hill yarding
(a trio)

67.76

69.68

53.69

70.73

59.62

54.61

64.47

62.26

63.06

1
4 AH
"

(a quatette)

59.77

68.27

60.89

83.01

74.20

68.45

70.01

54.27

69.03

”
5 AM
”

(a quintette)

27.48

42.74

48.80

52.27

30.64

29.36

26.65

39.70

34.56

TRz F
v zﬁsg’f

AR
Endless skid-
ding of down
hill yarding

(a quartette)

66.48

54.52

52.84

53.00

52.32

61.50

56.75

”
6 A#d
V4

(a sextette)

53.59

48.13

38.21

41.25

54.69

45.10

Rz oF

Endless skid-
ding of up
hill yarding
(a quartette)

22.53

33.40

20.70

30.20

12.00

26.18

Mean.

55.45

55.40

48.98

58.96

51.80

55.69

50.10

46.03

50.78




TS d skiding of B} T #= > FLAfE¥ 4 Al Endless skidding
W T f’ﬁ%?)é\jﬁ. }Gﬁﬁol;’r;rdisngl(aniiz) i of down hill yarding (a quartette)

. 1 RRZ3 » 6 A (sextette)
’ 3 G d skiddi £ s
Amount TR R 311);:*&11 ryzurr;in; ](antgri?)) ] _tl‘fﬁj};; F l/dix ﬁ;% 4 A\ Egldless skidding
increased () ’ 4 N (a quartette) __ of up hill yarding (a quartette
. NN} 7 S AM (a quintette) St 13 Average
il
B
100
)
2 S
N
N
A ZBRIN ‘E R R
o 543l WAB® | KEBm | EOBm | £ %
g/ * Draw out Movement Movement on}Adjustment of . .
/ g of winch | ang of chocker Refuge in the forest tJhe forest roaﬁl bucking Waiting Other action

-5 {PEEPEREERMNISME D OBME

Fig. 5. Amount increased per minute of work system and work element

652
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41 43. 15~83. 80, 4 69.03, 5 A#l6.51~59.65, F#34.56 FrFaie v L 2fE¥4 A 41,13
~79.48, 156,75, 6 AML 32 17~54.35, ¥ 45,10, EFfi= v * v R{E¥ 4 AMFEH 26,18,
LWIERTH D, DX, LEREEINOHMMBRIOVWTAL L, FEXRET LMERL 54
HMMBORBEHNEZEW OIS L, TUHRABMBEEE 3 AR TE, HKABH 93.62

EgEm 73.01, LR EEE, 3AMIZEWTR, HABET70.37, 7 v 7#69.68, ¥4
YFEIH L 67.76, 4 AHLITEH VT, HABE83.01, HEBE 74.20, {E¥FF 70.01, EI%
F68.45, 7 » 7#68.27, 5 ATk nwTld, WNBE52 27, {5 48.80, 7 » 7 #42.74, F
iz v, 4 ABIZOoWwTH, 79 7#66.48, #Of61.50, 6 AHIZTDWwTH, *
Dfth 54.69, 7 v 7# 53,59, fFEE48.13, EFfiz > F U AMEE, 4 AMITOWTIHERE 33,40
e 30.20 TH %0 LULOFEEIRT LR, FELARL L LTOLIAEYS ) OBMEL X
UKEBERMEENOWMED, fEek EABBRICIVBLDOETZRLE- &) L2 Loth
BHhEVH, —EROLS ZEABLILNDE, FTFEESKREOWTARENIA D L, HiRE
BRI A THRIAME LT 3AM, = FURERCEHILEFH4ABETIR4A
MEllbntid, HREEEOHERIIE-> 2 LEBRALNEVD, ¥ FUREERENT
2, TUROTBHMBEEE e Tz, MREMEL, =V FLREEITRWTE, WLHITH
REGEEOFIHMBELE e DI, ERABRBBRINTHS L, LTHHBREEE 3 AH,

4 AH, 5AM, TRy IrLrEE 4AH 6AMICOWTHE, MREAEELAMITEN
THLEAEMBERTUNMEEABROD ZWHOFPHMBRE 2> Tnd, D&, EX
EEINTONTH L L, MBEEEITLNTR, FEZELIKABHOEMELZ{ >WTE
PERET LTz %20, EPBE, 7978, Y41 CFHL, HEBBEZOHEEZOEHED
BRFLEEOMMBEE k> Twvd, %, TV FLRERILWTHE, 79 27#, Foft,
BRE A BHEOEMBNREL Ao Twd. LT, ZORED, WAEEELIMEEAREK
DHENMEEIEEE L, k> Tnho INL—EOBEME, MEEMLOMHE, KBERKORBEEXEO
BAZEOEZBEIEDVERINTVERD, BoXh Lzl tidbhbin, L L, ¥,
EEARBRIIEL LB E 2T 500 0L 2B RITE> I QL MET D, ThbDD, K
EEELT U FUVAERL TR, MREEEOHFVEEEICIVARELLLAMEETHY,
7o, BRABRZVEEGIVDEZWESGOHI NIV AHEBBNEELONDL, 22T, 22T,

FHEEE O— RO EEEFOLBMELMRTHET 50, BEZEICOWTOESH LN
BLIUVEREENOBMBIT OV T AT, MEREL-IOFEITRT LI, BHHEEETD
BRI, 50,78 TEEMFEFOMMEIL 59~46 OWHEAIZH 2 LT TE b T2, FEHKME
DHIT, HNBE, EUBHEFEZEN, v4rF5HL, 7y 7#H e REIESMBOEREEI
K ORTHENBAEMETRLTwd, INLOZEE, OEBROBETIALNS LS T
BREXEOMEETOBEORT LAMEELZ L ORMESELNLTWE, wndhind, KA
BE, EYEBFEY, 7928, vACFIHLEVS LB EORT LniEEsEEEOHmN
BICHEEICEETLMEETH D LHET 5,

3) ERFOMEEPOEBMYAME

R THEMERICE T BERF O T O FHNLZHMBL LU EO LS 2 HAMEREITH
MEBRZ P EHE LI L, ZOMMBNEORBEAEEICAM LS L TVRERE- &
D Lxve ZITHHAKOEATHET 2O ICERNLEIEL LD B, ZOBIEDHKAH
LY OEMBERS, TOEMBIE L TEORETH > eI b AHELHE L. 27,
EEANTEEL LT, FHSTELY S, HHARAOREHESITERETS 2 4~5K/RHO
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Bl owT Ly FIATRERLTHIE LT
FOMEFER, SHEROBBAIZLIZONT, tLrw FIVO@HEY 4~5km/BRRIC % &

FL, Ld20bLbZ20 L%
%-10 SBFFoLEES IR

105 F%AT L, HATH DL Table-10 Heart rate and amount increased of walking
BT RO MM Y O o p | BTPEBOME KEELEE | SN0
HMMBH EH L. BRI Worker Mean heart rate Rest time of | Amount increased
of walking heart rate ’ per minute

Z-1TRFT EBYTH B, N - ’

104 26
% L'C,A%@ﬁ‘%%%ﬁﬁfﬁf B 105 76 99
25 ¥ N el %, C 105 93 12
RIEFICHL DRSS BT H B D 105 91 14
TAREHEEY O DL T 105 85 i 20
Bl ZOKE %11 ——=
R 23547 ONY #-11 FHERICET 2 EETOLEM A E
BMmMBYRHEEL E LT, Table-11 The physiolgical loading of the skidding in the work
BB, 3 & AT, THOMK [ H M K| B B &

The mean Amount | Physiological
EUMEROHHEES® L B L, heart rate increased loading
g, 2.51, &#ﬁ¥ %Valkig; 105 20.25 1 fooanas
291 EYMEX2.422THo 5k/time -
7o TNHDT EMD, F ﬁfﬁﬁﬁ 119 50.78 2.51
HIERE OfER B O ALY -
ARER, SHPORED e 130 59.00 2.91
HEBHE O 2.5 ERE
X

OREEER L, fAEH  bung | 12 i

VLT A EYMEER LI
BRLBEOCAHOELSTH S LHERTE 2,

4, BB OEXEHH
FEER R T B ERBEOFEPOLEBPEMITOWTRRTERLY, IhLDERI LI
LT, F324—12X5BHELHEITOWT, HEEXEOEETOEBNENETLELT
L THhbe Y, £-2, FILPFATRIND LI, FEFOLHEEESIUHMRE, /%
OB, KIPROIRE, FFERBMEOMERE LFEEOMAZRRLEVERSN, Bo %)
Licztdbhbine L, —ISHBOERGLER LIS, EEELPOLL LTEES
FZELLLLIETELROHEEOBHZOHRL Y, LLUZOBERBBYIES 2D L) %1E
EHEH 2 ThIE) B—BIEEECARIIL B k2 LEL b, UEDLI ZBAPL5%D
58— X BEHMERITODWTELTASLE, TFEXELLTR BREAEOHEGOL)
2, FiEEEENENT o 7 28lo13 Y 240, SO, THE23T2X5 2EELDY,
TP LAEDOLIRXELE T > REHTHEEET 2B BL VB EED L, EEEOAN
WEBEL D EELONLOT, W, fERER AERGORRITLVSPOMHPEEEHD
Lithwnd, TE2%061, TV FUREEFRL LI BEELVnEEL S T/, fEE
ABBREOMBIZOVWTE, —ISEEARBZVWEEFELWEELLbNS, LL, ZTOH
#ik, MOEEE (F 774 -, LEEEE) OWTHELTENWOTH- &) L1t
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Résumé

This paper is presented here as a part of a series of studies concerning the changes in the
physiological condition of the workers in forest, especially for the hook-tender at the tractor
yarding.

The investigation was carried out in the artificial forest of cedar and cypress in the Ashida-
ni and Takimata which belongs to the Moroto Forest Products Company, Miyagawa,
Taki-gun, Mie Prefecture.

In order to investigate the changes in the physiological condltlon, we measured the heart
rate of six men engaged in the hooking work before their work and while engaged in work.
The results are as follows.

While at work, their heart rate ranged from 155/min. to 84/min. averaging 119/min..
The increase of heart rate (the physiological change) covering the whole process of operation
was found to be 50.28 per minute.

The rate of physical consumption in the hooking work was found to be 25.1 compared
with the heart rate in walking on the level ground, Consequently, it may be said, that the
rate of physical consumption in the hooking work is nearly equal to that in the felling and
bucking work.



