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On the Vibration of the chain saw in timber cross cutting

an example of a twin-cylinder chain saw

Tomomichi FUSHIMI* and Naruo KADOTA*

Summary : The twin-cylinder chain saw unveiled in 1982 on world market. And in 1984, Echo CST-611
improved CS-601 type, is back on market. The twin-stroke engine of chain saw features two horizontally
opposed cylinders and simultaneous ignition, and balancing effect of two pistons reduces vibration of the
engine drived. Author, therefore, uses a twin-cylinder chain saw CS-601 TVLA, and makes analysis of
vibration both when the machine is racing and when the machine is cross cutting timber, and compares
this twin-cylinder chain saw to the other type of chain saw with a gasoline engine. Vibration isolation
effect by means of this twin-cylinder is remarkable on front handle of chain saw both in racing and in
timber cutting. Anti-vibration system of one-cylinder chain saw has helped isolate higher frequency vibration
than the fundamental vibration wave. And the fundamental vibration wave is remarkably diminished by
means of this twin-cylinder. These high frequency vibration relate to engine fieing. After this, lower frequency
vibration than the fundamental wave, author®already indicated that low frequency (under 63 Hz) vibration

induced by cutting, must be studied to reduce the level of low frequency vibration.
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Table 1 Specifications of a chainsaw Echo CS601TVLA.

A~ Dimmension 418 X 258 X 299mm

(BE& XIE X5 &) (Lengthx Width X Height)

wigER Dry weight 6.8kg

x> ¥ Engine model Echo’s twin cylinder engine, air-cooled, two-stroke,
horizontally opposed type.

# 5 & Displacement 61.0m¢ (30.5% 2)
Bore x Stroke 36.0X30.0mn

£ #5 tt Compression ratio 7.0:1

% 1k %% Carburetor Walbro diaphragm

iE A I Fuel/Oil ratio 25 . 1 (special oil for 2-stroke)

e AFHR Intake system Reed valve

sk Ignition system Electronic (C.D.I system)

5 Kk % Spark plug NGK BPM 7A

BELs 7 %& Fuel tank capacity 550mé

ANy 778 Oil tank capacity 300mé

Z7a% w b Sprocket type Spur type, 7 tooth, 3/8in. pitch

Z£ W K Guide bar 0.05 in. gauge, 50cm

4 x > Chain Oregon chain 76 LP (3/8in. pitch)
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Table 2 Some examples of vibration on front handle of twin
cylinder chain saw in cutting non-pushing down. (m/S?)
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