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A Study of the Application of the Normal
Work Output of Forest Operations. (No,4)
Rating of the machine (chainsaw
and brush cutters),

Shézaburd WATANABE, Kunihiko IsHII ‘and Takamichi Tsuji

(Résumé)

1) About the chain-saw

The special quality of the chair-saw shows itself in the speedy cutting of timber,
According to the indoor test, the chain-saw with higher horse-power must be used for the
cutting at greater speed. The weight of such machine justly is heavy, but for operating in
mountain districts with many obstacles and steep gradients the lighter and more convenient
machine is necessary, It is better to know the degree of its conveniency and its performance
observed while it is used practically at the working place, Especially in the daily manage-
ment, it is necessary to know such things well as fundamental indexes for calculating the
standard operation time, Thus, when establishing the standard time, the correction coeffi-
cient to apply is dependent on the variety of the machine, Hence we got the results as
follows :

a) The difference of performance due to the variation of machine,

We used the gear-drive type chain-saw with piston displacement of 87 cc, and the direct-
drive type one (both of American manufacture), and accounted the cutting time in bucking
of the Japanese fir or Siebold hemlock logs (the through time until the saw-dust ceased
coming out from when the saw-teeth first contacted the log).

This cutting speed shows as “the difference of performance due to the variation of type”
in Figure 5,

Results obtained indicate that when the diameter of log-end (an average of the longest
and shortest diameter) is over 27 cm, the cutting time of gear-drive type became less than
that of direct-drive type saw, If the diameter is under 27 cm, the direct—drive type is more
effective,

There were logs with longer and shorter diameters in the working place, and calculating
the average cutting time in bucking coniferous trees such as Japanese fir and Siebold
hemlock for the broad leaved trees within 12 and 120cm diameter, the cutting time of
direct—drive type takes about 1,2 times that of gear-drive type (Chapter 3, Paragraph 1).

b) The difference of performance due to the variation of horse-power,

We measured the cutting time between the types classified by the piston displacement
of the machine, not by the designation of horsepower, The machines were direct—drive
type chain-saw with the piston displacement of 77 cc (5.0PS), 87 cc (7.0PS) and 91cc (7.0
PS) respectively,

As presented in figure 13, “the differences of performance due to the variation of piston
displacement (horse power)” was sought in bucking comparatively bigger Japanese fir and
Siebold hemlock extending from 12cm to 80 cm log diameter,

The cutting performance curve of the 87 cc type and that of the 91 cc type was almost
the same, but in the case of the 77 cc type, the cutting time increased about 1,27 times
on an average compared with that taken by the 87 cc type.

c¢) Comparison of the small lighter saws with the big high horse-powered saws in the
working on the rack,
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The small-type machines seemed to match better the activities in the logging on the
skidding rack out of the whole logs (or the whole trunks) than in the case of the felling
work, The homelite XL-12 imported from abroad, being a small and lighter type and well
suited for this purpose, was tested in comparison with a certain big high horse-powered
one,

Small and lighter type,

Homelite XL-12 54.1 cc (3.5PS) direct-drive type

Big high horse powered type.

Homelite C-7D 91 cc (7.0PS) direct-drive type
McCulloch 1-72 87 cc (7.0PS) oo
Homelite C-7 G 91 cc (7.0PS) gear-drive type

The cutting hours by bucking of the coniferous trees are shown as “those for the
Japanese cedars and Japanese cypresses” in figure 14, and those of the broad-leaved trees
presented as “those for the Siebold’s beech, white oak, and Japanese cherry birch” in Figure
15.

The cutting hours with XL-12 for the coniferous trees of bigger diameters are nearly
similar to those of other type machines, but not so in the case of smaller diameters, It
seems to come from the way of handling this small and lighter type judged against the han-
dling of the 3 heavy machines, That is, this type being light in weight, it may be neces-
sary to exert a slight pressure upon the shorter diameter logs,

The reason why the average cutting hours of bucking with XL-12 were 1, 40 times those
taken in working with direct-drive type with a piston displacement of 91 cc, was sought for
a reference,

On the cutting hours applying to the broad-leaved trees, they may be divided into two
groups----the one, the direct-drive type chain saws with a piston displacement of 91 cc and
87 cc and the other gear—drive type saw with 91 cc piston displacement and XL-12 type chain—
saw,

The gear—drive type is superior to the direct-drive type in the cutting of the broad-
leaved trees, This result seems to come from the fact that the XL-12 type with small piston
displacement makes up for the cutting power by use of special saw-teeth,

The cutting hours of the former group were 1,25 times those of the latter,

Next, we estimated the cutting hours in the lopping and summarized the result from:
Figure 17 to 19. Here we observed nothing to choose between the 3 types with large piston
displacement and the XL-12 type in respect to the cutting work, whereas the similarities
of the regression direct, the regression level, and the value of cutting hours we considerd
noteworthy,

In bucking work the coniferous trees, XL-12 was capable of doing the work favcrably
in no less speed than that done with the large machines when the worker became adept in
the use of the machine. Moreover, for the broad-leaved trees, XL-12 being not only more
useful than the large direct-drive types, but also preferred for its lightness, its use seemed
recommendable, But here again, we must bear in mind that the special saw-teeth attached
to the saw probably helped enchance its cutting power,

2) On the brush cutter

For this, it necessitated studying the weight of machine bearable to men operating it
and at the same time maintaining normal or ordinary physical condition for a long time,
rather than the standard to select the machines suitable for the work, finding the correction.
coefficient for any conditions due to the difference between the machines.

a) The weight of the brush cutter :
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We get the following on examining the rate of increase of the worker’s pulse :

The desirable maximum weight of brush cutter is about 13,1 kg for the reason that it per-
mits the sustaining of normal and steady physiological condition of a worker and his keep-
ing up working power for many hours (Figure 21),

b) The necessary horsepower for the brush cutter,

We drew the average rotation curve taking into account the revolution of engine in the
working time on the one hand, and the horse-power at the time converted according to the
performance curve table of the machine, taking this as actual working power for the time
of working, After all, we didn’t expect to get satisfactory data for the power necessary to do
the work by this method, Nevertheless, we adapted this as the means of general estimation,
Thus we have obtained a certain standard that a mechanical brush cutter even under 2 HP
would do well for the work intended (Figure 24, 25).



