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A study on the bucking conditions with a chain saw
on the basis of heart—rate and electromyography

Tomomichi FusHIMI, Shoji INOUE
Masami YAMADA and Wenbin LI

Summary : We discussed the bucking condition with a chain saw on the basis of physiologic-
al responses of operator.

The chain saw with a horizontally opposed twin—cylinder engine and weight 8.9kg was used,
in the range of engine speed from 6,000 rpm to 9,000 rpm. In the pressed cutting, an operator
presses a chain saw against a cross cutting wood, and in the non—pressed cutting, a chain saw is
not pressed but cuts down only by the self weight of chain saw. The average action potential
( EMG ) at ten points on main five kinds of operator’s muscle ( Fig. 1 ) and the average heart—rate
were measured using wireless telemeter during log ( 20-30cm ¢ , ) bucking by a chain saw on the
even ground. The height of log centre was almost same as the knee height of the operator. After
measurment, all action potential of muscle and heart—rate recorded to a magnetic tape and then
their values were quantitatively analyzed using a polygraph and a personal computer.

In non—pressed cutting the average action potential was about 100 £V, but some readings on
muscle biceps brachii of left hand were over 300 V. In pressed cutting, many values of average
action potential were over 200 ¢V, and the higher potentials than the other muscles appeared in
muscle triceps brachii on both hands and in right trapanzius. The potentials of muscle triceps
brachii and trapanzius on right side were of higher level than that on left side. In pressed cutting,
the change of action potentials were of higher level on lower speed than that on higher speed of
cutting with a chain saw. The reason for the individual variation appearing especially in muscle
biceps brachii of left hand, was due to the difference of relative distance between the subject and
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the cutting log, consequently the difference of standing height of subjects.

The ratio of increase of heart—rate showed higher value in pressed cutting than that in
non—pressed cutting, and the value on lower speed was generally higher than that on higher en-
gine speed. Tl}e period during non—pressed cutting of a log disk was over 3.5 times as long as
that during pressed cutting.

On the basis of the duration of physiological load, efficiency and exposure of vibration and
noise, the suitable condition for the bucking on even ground will exists around the cutting speed
ranging from 7,000 rpm to 8,000 rpm in pressed cutting at log centre under knee height of oper-

ator.
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