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A Comparative Study on the Crosscutting Efficiencies of the Chain-Saws
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Table 1. Site and stand conditions
Test i
Soft-wood Hard-wood
Species Buna.®) Shioji.®
Sugil Hinoki® Keyaki.® Mizume.®
| Itayakaede.”
25 Compartment 28 Compartment 26 Compartment,
Locality University Univresity University Forest in
Forest in Chiba. Forest in Chiba. Chichibu
Site Altitude (m) 180 260 1,100
conditions | pverace slope 30°~35° 5° 35°~45°
Classification of | 4 ptificial Artificial Natural
Mixture rate . Sugi 75 | Buna 50, Mizume 20
(%) Sugi 100 Hinoki 2 | Shioji 20, etc. 10
Stand Average age 67 56 200
conditions | Mean height(m) 16 15.5 16
.| Number of stems
per hectare 1,131 1,028 650
Volume of a
stand  (m®%/ha) 273 385 170
1) Sugi: Cryptomeria japonica D.Don. 2) Hinoki : Chamaecyparis obtusa Sieb. et zucc.
3) Buna : Fagus crenata Bl. 4) Shioji : Fraxinus Spaethiana Lingelsheim.
5) Itayakaede:Acer Mono Maxim. 6) Keyaki:Zelkova serrata Makino.
7) Mizume:Betula grossa Sieb. et Zucc.
Table 2, Soft-wood test logs
hei : Specific Specific
Tree Test Age Brgfaasr‘;g%.ght Height %lgrllu:iitl r:;g gravity in l gravity in
species | log No. (cm) (m) breasi-geight air dry 1 oven dry
| (g/em?) (g/ecm®)
1 64 28 16. 36 4.1
2 66 26 17.56 4.6
Sugil’ 3 68 26 17. 49 3.9 0. 41 0.34
4 62 32 17. 48 3.7
5 66 26 17.70 4.6
6 64 30 15. 24 4.1
1 29 27 15.75 3.8
2 55 29 16. 37 3.5
2)
Hinoki 3 54 26 15. 50 4.1 0. 46 0. 39
4 54 27 15. 14 3.9
5 56 28 15. 60 3.6
6 54 29 16. 15 4.1
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Table 3. Hard-wood test logs

Diameter. at . Specific Specific
Tree Test aaniﬁ;gleii I? £ butt end and Lenlgth of Aé‘;;‘?i r::g gravity in I gravity in
species log No. at butt eng at top end (?ng) butts: gnd air dry | oven dry
(cm) (g/em®) | (g/cm?®)
1 230 50, 43 4 9.2
2 146 47, 47 3 6.2
Buna 3 .105' 4, 34 4 5.1 0. 65 0. 56
4 86 24, 21 4 7.2
5 76 24, 21 2 6.3
6 82 23, 18 4 7.1
1 104 37, 31 4 5.6
2 100 35, 32 4 5.7
Shioji 8 71 22, 19 4 6.5 0.65 0.57
4 80 21, 17 4 7.6
5 66 17, 13 4 7.8
6 54 15, 6 4 7.2
Itayakaede 1 117 31, 25 3 7.5 0.67 0.58
Keyaki 1 140 44, 36 4 6.4 0. 69 0. 60
Mizume 1 119 39, 32 4 6.1 0.78 0.67
Table 4. Personal data of the machine operators
Ch Strfength Vital 7ears of1 experi-
. t . of grip i ence in logging
Place of ; Height i elsl Weight | _. capacity |——-° 1 JOEEINE
tests Subject | Age (cm) %(1:1;;) (kg) {fé%th thaigd of lung | Manual| Chain-
(kg) (cc) work [saw work
T 33 | 16L0 | 842 | 540 {i? 3, 700 0 0
University 56
Forest in I 35 | 164.0 | 95.0 | 62.0 {56 4,600 8 0
Chiba
s 48 | 168.0 | 8.1 | 56.0 {28 3,200 15 0
University| H 20 | 160.2 | 87.4 | 53.8 {28 3,200 3 1
Forest in 57
Chichibu F 30 165. 4 94.5 60.0 {55 4, 200 3 1
Average for Japanese
according to the 20 161.1 82.5 55. 58 < {50. 3) (3, 700)
statistics of Ministry] (20) | (165.7) | (84.2) | (56.4) 42,2 ’
of Health & Welfare
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Table 5. Technical data of the chain-saws
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Chain-saw model A B Cc D E
Engine Power Eé*ﬁ? 4.0DIN | 5.0SAE | 5.5SAE | 5.0DIN | 5.0DIN
Displacement (cc) 70 77 87 90 125
Engine speed (r.p.m) 5, 500 7, 000 7, 000 6, 000 4, 500
Fuel tank capacity (/) 0.7 1.56 1.42 0.9 1.3
Quantity of gasoline and oil 25 :1 16:1 16 : 1 25:1 25:1
Bar length (cm) 40.6 43.2 43.2 55.9 63.5
Weight of engine  (kg) 8.3 8.2 9.0 8.8 9.8
Net weight of chain-saw  (kg) 10. 20 10. 10 11.00 10. 30 12.95
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Table 6. Crosscutting area

Number of Crosscutting
Place of tests Tree species Daimeter (cm) | ocrosscutting area
sections (m?)
University Sugi 10~38 1, 404 55. 8733
. . Soft d :
Forest in Chiba | 2% WOO Hinoki 11~36 1,238 48.9579
Buna 18~50 316 30. 0129
University , Shioji 10~37 330 16. 5802
Foyesig in Hard wood Itayakaede 25~31 48 2.7272
Chichibu Keyaki 36~44 69 8. 4616
Mizume 22~39 64 5. 6951
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Table 8. Loycke’s efficiency index

. Weight per Average cross- s
Tree s Chain-saw Engine power HP (PS) cutting time per Loycke’s
species model HP (SAE) (A) m!  (B) index
PS (DIN) (kg/HP) (min/m?) (A)x (B)
B 5.0SAE 2.02 3.17 6. 40
C 5.5SAE 2.00 2.20 : 4.40
Sugi A 4.0DIN 2.55 3.67 9. 36
D 50DIN 2.06 2.08 4.28
E 50D 1IN 2.59 2.00 5.18
B 5.0SAE 2.02 4.33 8.75
C 5.5SAE 2.00 2.58 5.16
Hinoki A 4 0DIN 2.55 5. 00 12.75
D 5.0DIN 2.06 2.58 5. 31
E 50DIN 2.59 2.50 6.48
B 5.0SAE 2.02 3.50 7.07
Buna C 5.5SAE 2.00 3.25 6. 50
D 5.0DIN 2.06 3.85 7.37
E 5.0DIN 2.59 2. 50 6. 48
B 5.0SAE 2.02 3.75 7.58
Shioii C 5.5SAE 2.00 3.50 7.00
1 D 5.0DIN 2.06 3.67 7.56
E 50DIN 2.59 2.58 6. 68
g 5.0SAE 2.02 4.25 8.59
5.5SAE 2.00 3.90 7.80
Itayakaede D 50D 1N 206 121 8. 67
E 50D I N 2.59 2.47 6. 40
B 5.05SAE 2.02 5.70 11.51
. C 5.5SAE 2.00 4.28 8. 56
Keyaki D 50D 1N 2.06 4,08 10.26
E 5.0DIN 2.59 3.88 10. 05
B 5.0SAE 2.02 4.13 8.34
. C 5.5SAE 2.00 4.08 8.16
Mizume D 50D 1IN 2. 06 4.33 8. 02
E 50DIN 2.59 2.78 7.20
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Table 9. Deviation of crosscutting efficiencies

Average crosscutting time per m? b—a
Tree species I a = 100
min a (min/m?) | max b (min/m?) (%)
Sugi EZ2.00 A3.67 83.5
Soft wood . ugl.
Hinoki E2.50 A5.00 100. 0
Shioji E2.50 B3.58 43.2
Buna E2.58 B3.75 45.3
Hard wood Itayakaede E2.47 B4.25 72.1
Mizume E2.78 D4.33 55.7
Keyaki E3.88 B5.70 46.9
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Résumé

This paper is a report on the préliminary comparative experiments about the
crosscutting efficiencies of five different models of the motor chain-saws imported
from U. S. A. and European countries.

The experiments were carried out by the authors in the Tokyo University
Forests in Chiba and Chichibu.

Two most popular tree species of softwood and five tree species of hardwood
were selected for the subjects of cutting.

The logs were placed horizontally on the suitable supports and cut vertically
with the normally maintained chain-saws. The logs were cut by the selected
machine operators, who were seemed to have the standard body and physical
conditions, in the normal working situation.

The crosscutting sections were marked about 5 cm apart, and each cutting
time was measured by means of the stopwatches, while the diameter of each
section was scaled at the sametime.

The crosscutting efficiency e. i. the net time in minute required for the
cutting of the unit area in m? of the section, was calculated. The efficiency in
this sence did not or hardly relate to the diameter of the cross-section.

The values of the efficiency are shown on the Table 7 and Fig-2. Also the
values of efficiency index — the authors index (m?/HP.min) and Loycke’s index
(kg/HP xmin/m?)—were calculated, which are shown on the Table 7 and 8.; but
in this case, the nominal horse powrs of the engines were used for the calculation.
so that the index values are not quit reliable.



