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Some Experiments on the Operation of Forest workers

—— On the basis of changes of their heart-rate

Yoshio FUJII and Toshiaki YAHAMOTO
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Table 1. The allotment to the orthogonal arrey L, (2%)

\Factor P ‘
Exp. \ Worker ;zt:kriigo Chain-saw
No. -
1 F Stretching* Heavy
2 F Standing** Light
3 T Stretching Light
4 T Standing Heavy

* Posture of stretching one’s arm with

a chain-saw to the height of breast
**  Posture of standing, holding a chain-
saw at the height of waist
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Table 2. The heart-rate for each factor

Tir?e Weifght Postfure Heart-rate beat/min, (MAX-AVE-MIN)
o o o
Working | Chain-saw | Working F worker T worker
Standing 90—89, 0—88
Light _
30 Stretching 82—178. 0—75
sec. Standing 98—95. 7—94
Heavy
Stretching 97—96, 3—96
Standing 89—86, 8—83
Light .
1 Stretching 856—179. 8—74
. Standing 9288 584
Heavy
Stretching |  105—98, 3—9%
Standing 83—179.3—74
Light
9 Stretching 90—79. 772
- Standing 99—93, 3—83
Heavy
Stretching 96—90. 3—86
R = =
Light ' 87—78.9—74
3 Stretching , (93—86. 6—83)* i
. Standing | 9889 384
Heavy —
Stretching 96—92, 9—86
e Stending | SR
Light ’ 100—87, 5—80
5 Stretching a 01—96. 2—927*
min, .
Standing 107—97. 5—87
Heavy
Stretching 100—95, 1—91

* The cases of use of a chain-saw without anti-vibration handle.
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Fig. 1. The relation of time of working
to heart-rate
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Table 3. The rate of increase of heart-rate in the use of each chain-saw

Rate of increase of
Kind of heart-rate in % =

Date " . .2 .
at chain-saw xi n ui Si

F worker T worker

Oct. 3 in 1973 | Withanti-vibration | 1y 7 143 | 351, 49.8 | 27.73 | 4 326.24 | 244,68

Oct. 2-in 1973 | Vithout anti- 15.3, 205 = 37.7, 52.9 | 31.60 | 4|293.27 | 219,95

vibration handle ,; |
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Table 4. The rate of ir;crease of heart-rate in the use of each chain-saw
6
(June in 1971)

Kind of

: : R .2 2
. ~ i s
Chain-saw _ Rate of increase of heart-rate in % Ti n ui i

*
With anti-vib. 23.1, 347, 40.2, 464, 50.0, 53.1, 56.7, 66.1, 67.5 48.65 | 9 | 208,77 | 185.57

handle

sk

Without anti-vib, | 16.0, 18.4, 31.9, 37.3, 47.8, 52.2, 53.8, 55.8, 63.0 41.80 | 9| 283,13 | 251, 67
_handle
* 10 PS(7000rpm), 106¢cec, 14, 3kg

** 8 PS(7000rpm), 106cc, 13, 6kg

BoZE 5()%% =V —OFR 0.7kg Eh o) ORENELNIHIEAS LHELTED
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Résumé

We performed a few experiments on the influence of the following two factors on the
heart-rate of forest workers :

1) the length of working-spell changing gradually from thirty seconds to five minutes in
the cutting of logs with a chain-saw.
2) bucking with a chain-saw with anti-vibration handle.

ECGs of workers were recorded throughout such buckings, using a wireless telemeter.
From the ECGs, their heart-rates were calculated as an index of muscular and mental
load.

Conclusions :

1) When the length of working-spell was too short (in this experiment, less than 2,7
min.) the values of an average heart-rate showed a rising tendency, as compared with
those of a longer working-spell, because a so-called “steady state” was not realized
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before operations finished.

So, discussing average heart-rates in forest workers, we must give careful consideration
to this information,
2) We shall not be able to expect that using a chain-saw with an anti-vibration handle
has much influence on the muscular and mental load, directly or in such a short time as
bucking for few minutes.



